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• :PREFACE . • 
• 

I published in the' Journal of th.eo Royal .Asiatic 'SocietY. 
of Ben~al,. Letters., ·in the years 1908 and 1939, the 

fol4>:Wing five papers :- • • • • • • 
(i) Some Astrondmical. Befere\1ces fr~m the Maha­

.bhar~ta and their Sign.ificance in VollL, .No.10. 

• (iiJ Bharata-Battle rrraditi~ns. • ~ Pub~shed 
(ii.i) Solstice Days in Vedic Literature. · in· 

• (lv) Mad~u-vidj'a_or tbe Science o! Spring~ Vol. _IV, ~ 
(v) · When Indra became Maghavan. • Nos. !.O ... l8 
The .last four of the above papers were kindly communr- . . . 

catea to• the Royal Asiatic f3ociety of Bengal -hi Prof .. 
-M. N. Saba, ·F.R.S., who had found in these papers methods 
and resui~ Ill A~cient Indian Chronology which deser~ed 
encouragemen.t. It wasat his suggestion that .I submitted 

.• to the auth~rities of the Cakutta University, in a letter . . . 

"d.atM the 23rd August, 1939, a scheme for publication of a 
research work on lndian Chronology. The U,...niversity veqr 
'kindly ~;flCtioned iny scheme in their Minutes of th~ Sindi-. 
cate, dated the 30th ·September, 1939, aud appointed Mr. 
:Kirm&lcbandra Lalliri, M.A., to assist me in my research 
wor~. Un~er the ve~y favourable co:q.ditions thus created 
by the. EJnivetsity I took up ·work under the s6heme.frorn • ·• 
Nov., 1939, which was finished by July, 19~1 in the form 

• • of the "present_work named "Ancient Indian Chronology." 
. . The fiv~ ··papers inentioned above formed the nucle~s· of 

• 

. . . . .. . 
-the present work .. The last four of th~ above-n~mesl papers 
were noticed in the • famous British Science Journa_l,· 
i'NaJ;tl.re" i.n Vol. 145, Jan., 6, 1940, i11 the Secti()n of 
HRestlarch Item~/' under the caption, "'Some Indian 
Origins on tlie . tight· of· Astronomical Evide~ce'' which is 

• • 
quoted at the end of this wor~. • 

I have carried on the researches embodied in -the p~esent 
WDfk )n the spirit of a sincere truth seeker. Iff have bee~ 

l~d by any bias my cri"tics will kindly ,cor;ect me and point . . ' 
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vi' A~CIENT l~DLAX CHRO~OLOGY 

out the .safu~ to. me •. ·l: hav~ not hesi'tated to reject sotne 
?f. my . foriOOr fmdi"ngE? w,hen furth;r study and new light 
.receivi·d ther~from jtbtified sflch 11ction. I trust my work 
·will hll continued by other I-ndian reseaichers ·in the same • 
line.in.futwre: • • • 

• ~ • f • 
I have to acknow1edge my inaebtedness to the works. 

of the late ~rof. Jacobi1
, Tilak2 a-nd Dikt?itaa on Vr.dic 

Chr<!'bology. To the works of Tilak and "Qik~ita I am 
indebted for many references from the Vedas, bu~ in many,· 

• cases my interp;etation has been different from theirs. • . 
. .. r have also to acknowledge with thanks the sympathy 

• and help.with which I was received by .Mm. Vidlluselthara 
.Sastri,.late Asutosh Professor of Sanskrit, Calcutta Cniver­
sjty and his colleague Mm. Sitariima Sastri, whenever I 
approached them as to the correct interpretll'tion of Vedic 
passages. To Prof. Dr. :\1. ~.Saba, li"'.R.S., I am indebted . .. 
for constant encouragement and help in the matter of 
making many books accessible to me and for many helpful 
discusssions and cPiticisms. I have to express tn.}\•thanks. to 

• 
the authorities of the Calcutta University, and specially to 
Dr. Syamaprasad :\Iookerjee, M.A., B.L., D.Litt., B.ar.-at­
Law. M.L.A., late President of the Council of .Post-

.• Graduate Teaching in Arts, for creating this facility. for m·e 
• t~ c~rry on r;ny researches. · · • .. 

• • • 
Finally I have to pay my tribute of respect to the • 

me~ory of the late Sir Asutosh ~Iookerjee, tbe inspirer 
and organiser of re~e<trch studies at the Ca:cutta Univer;ity, 

• and of the late Maharaja Sir ~Iaonindrac handra ~ andi, 
K.C.I.E., of Qossimbazar, the donor of tbe hmd cr~ated 

for Research work in Indian Astronomy, _from which was 
met the majot expenses in carrying out the refj.earches. . . ~ 

Calcutta, October, 1947. • P. C. SE~GUPTA. . . 

1 ,.'hn the D~te of the ~gveda "-Indian Antiquary, Vol. xxiii, pp. 154·!59. 
• 2 "The Oriuo" by Il· G. Tj.lak, Poona. 

0 

\ ~ ~fu:1l~ by s1 B. Dik~ita, Poona. '· 
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• •• . . 
:tNTRODUCTION 

• • ' • I • • •. 

• Tht) word ' chronology !. me~t :tpparent •dating only, 
from the 16th century- uf the Christian era. ~he word bas . . 

now eome to mean ' the science ot computing •and 
·,adjusting \iU:e and periods of time~ and also of recoraiog. 

and -arranging events in order of . time ; it means com- • 
potation of time and assignation of events to their corr~ct 
dates!' 1 In the present work, it is the science l'lf • 

• • 
Astronomy alone that has been brought into requisition .in· 

. ascertainin~ the d-ates of past history of the Hindus, both· - .. 
of the Vedic and of later times. The data for dates 
arrived at fr~m 4170 B.C. to 625 B.C. have been 

·derived from the sources which are either of the Vedic or 
·post-Vedic Sanskrit literature. In the section on the 
Inqian e~s, they have been derived chiefly from the· 
archaeological sources. • • 

No~, chronology is based on the interpretation that we 
may put to &,ny statement which is derived either from .the 
literary or epigraphic sources. Whether the interp;eta· 
tioniil accepted in the present work are justifiable, is a . . 

• ·point that is to be decided by the author's critics. So far 
as he is concerned he has this satisfaction that he could 
~ot •find any better interpretations than what be has 
accepted of the astro~m.ical r(lferences which• he" could 
discover and use for the present work. It is made up of • 
the fOllowing sections, viz., the Date .of Bharata Battle, . . . . 

the Vedic An.tiquity, Brabmal).a Chronology,. and on the 
Indian Er\s. It "has not been possible to ascertain any • 

• dates .from any otbe~ Srauta Sutms excepti-ng those of 

• 
1 Tpe ~ew English DictioiJary. • 

' • 
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viii ANCIENT INDIAX CHRO~OLOGY 

Baudhayan~r;· Katyay~n~ and Apastamba. The GrJtya 
S!ltras d'o n~t p/eser1t. any nev~ indication of dates. 

• The resr~ts of the findingfl mafbe briefly stated thus :-. . . 
· The date of the Bharata Battle has been prL>Ve~ to have 

been the year 2449 B.C., so .far ~s evidences can be • • • 
discovered fr(tm tl!e Soansktit literature, no oth"er date for 
the event is. now possible. The an_ti'quity of the ~gv.eda as 
sho~n in the chapters of the book extend from 4000 n.c. 
to perhaps 2450 B.C. The Atharva Veda ii!dications also, • 
point to dates from 4000 B.C. to about 2350 B.C., viz., 

• • 
the-. time of .Janamejaya Parik~ita, while the different 
• • sections of the Yajur-veda show a range of dates begipning 
from ~b~ut 2450 B.C. • . 

As to the BTiilnnattas and STauta Siitras, they are books . . . 
on rituals only and as such they cannot belong to the 
same antiquity as the Vedas themselves, mare specially the 
~g-veda. The range of dates obtained for this type or· 
works extends from about 1625 B.C. to about 630 B.C. So 

·far as my studies ,go, the Yajurverla itRelf is mort' or less a . . 
BrahntaJJa or a work on rituals. The Brahmattas as a 
rule record the traditional days for beginning the sacrifices 
which indicate the earliest date of about 3550 B.C' .• Such 
statements, however, cannot give us the d;tes of t&e . 

• Brahmattas which record them. • 
The Sra·uta SiUras generally are crude foUowers oft 

earlier rules as to the beginning of the year, the same 
r~marks are applicable to all the Grhya Sutras, • Tlie 
.Jyauti?Q V.ediiilgas indicate a date of. about 1400 B.C. In 

• 

• the section of the Indian Eras, it bas been sqown that the 
Buddha's Nirva:Qa. era should be dated at 544 B.C.;if the 
eclipses spoken of in the Sainyukla HikiiJ!a can be held as 
real events happening in the Buddba's·Jife time. It has 
~lso been sh9wn that the zero year of the early Kh.aro!_lthi • 
inscriptions, should be taken as the year 305 B.C., the era 

•itself may. be called that of SelukUf Xikator; the zero year 

' 



INTRODUCTION ix, 

of the later Kharo~thi inscriptions or.G>f_.Kanj.ska's era was 
80 A.D. ; while of the curr~nt Saka e~a t.he Zero yeftr i; 77-78. 
A.D. It has been shown in the• chaptet• on theiSamv~tt or • 
Malava .er~, that 'it was started· from 57 B.C. which is 
reckon~d as the year 1 of t3ts era. An . attempt, h~s been • 

• • • • • 
made· to show why the years- or thif! era are•called Krta 
years .. •The .Zero year· ()f the Gupta era should definitely 
be taken as the year 319 A.D. or. 319-20 A.D., or bbe . .. 

9\ka year 241 as recorded by AlberiinL The date "of 
Kalidasa has been ascertained as the middle of the sixth - . 

·century of the Christian era. The modern Ramaya1Ja roof. 
be daten abQut a hundred years earlier than the time of • • • 
Kalidasa. • 

One poinMhat I specially want to emphasise is this :­
The date of a bo~k may be much later than the date of an· • 

• e~ent which it records. The Rama story is certainly much 
• 

older than the time of the PaQ.Q.avas, but· the modern work 
Riirrz,liya1Ja cannot be dated earlier than about 450 A.D. 
The ~ate of"11he Bharata Battle is 2!40 B.C., but the book, • 
the present Mahabhafata must be dated about 400-30013. @. 

~'he Vedic antiquity runs up to 4000 B.C., but the date 
wh~n ttJ.e ::t;{.gv@da was written in the form in which we g~t 
it now, rqu~t be dated much later. 'ro ascertain this later 
d~te is. per~aps not possible. The points to be .settled are • • 
H) When did the present highly scientific Indian alphabet 
come i.nto being?" (2) What alphabet w'as in use amongst tht:J. 
Hindus lor recording their Vedic songs· and other literature·? 
(3) What we~e the earlie~t vocal forms of the WO'fds • used 
in the Vedas?· vVe therefore conclude that the antiquity 
of the Vedic culture is one thing while .the· date of the . . 
present J;{,gv~da i-'3 'lnother, the date of the Bharata 'Battle 
is one thing while the date of the modern Ma~abharat·a is 
Another, •the date of Rama or ~he Rama stor;r is .one thing • 
while the date of the modern RamayaQ.a, is another. 1'he 
p~e?ent work has thus ~rincipally aimed ~t as~ertaining ' 

B-1408B ' 



• X ANCIENT INDIAN CHRONOLOGY 

the da~es .. of t~ eve.nts and. of 'cultural traditions, but it is 
.hoped th~ the fin'dings fn some lases have led to the year 

• of tile boo~s concetned. • 
• 

As to the antiquity of'the fndian· scien'ti~c alpb.abet, it 
• Ciln be ~aced to Yaska's ~in-rkta and to the Grammar of • • • • • 

Panini. Yaska and l!anini are names of rsis in the 
Ba;ulluiyanfj Srauta Sfitra. If •the date fro~ l'eQorded 
td!dition for thira work can be correctly assu~ed as about 900 
B~C., the dates of the lexicon maker and of thEJ grammari!n 
would be a~ut 1000 B.C. If, however, the date of the 

• "'B'::tudhayana needs a lowering by about 350 years, there 
•would. be corresponding lowering of the date~ of •Pa1.1ini 
and 'Yaska. 

Of the dates ascertained, the following • dates, riz., .. 
(a) 3J28 B.C., 26th of July, for the solar ~clipse as spoken 
of in the l;tg-veda and (b) 2H9 B.C., for the year.of tbe • 
Bbarata battle do not admit of any raising or lowering 
according to my interpretation of the astronomical references 

• on which they a¥e based. In this range which is practiocally 
tl!e same as between 4000 B.C. to 2450 B.C., the l;tg-veda 
was developed-! mean the siiktas or songs were composed 
a:qd transferred to successive generations by· word of· mouth 
principally. \Ve cannot be sure of t be art of writing ~as 

·developed ip this period. Even if we assume that. sorr[e sort 
of writing was invented in this period, the alphabet usecP 
~~uld not be the same as the most scientific Indian aluhabet 
as we have it now. 1 In: all epigraphic evidences f~om the 

• • 
Prof. K. C. Chatterjee of the Allahabal cn;versity ii of opinion thst the 

following rc, viz.,-
• e-mq: t[~~ <iT"f· • • 

ijct1<1: ~l!H!~qy~ort • 

am;:q ~ 'Ctif.cf mr~ • • 
atf<t'l' tl~Si:f~ tJ'I'l~T: II M. X. 71, 4 . 

• " One (man+ indeed seeing speech ha~ not SE'en her ; another (man) hearing he; 
has m>t heard her ; but to another she delivers her person as a loving wife .well·a.ttired 

• presents herselrto her husband.''-1Wil5on) ::Jhows IPoona Orientalist, Vol. T, No. 4, 
p. 47 ff.) th11t the art ~f writing was known in V~io times. 

' , 



xii ANCIENT l:NDIAN CI1RONOLOGY 

suktas or ~ymns in th~ J;tg-Veda,. M. X~ 30-34. All ~hese 
considerations -lead ·us to conclude that. the latest portions of 

• the ~g-Vl!da were compos~d at1 the time of the Pai:tdavas 
(24.ffi B.CJ, when ~bcording,to tradition the V~das were 
subdivided into IJ,k, Sanw ahd Ya]us, and the oo.thor of 

• tl:rifl• di1ision W&S Vyasa the. c~mmon ancGstor of the 
• • • 

Kaura val'! and the' PaQ.qavas. The .1 thar-va Veda, in my 
op~nion, reeords traditions which" are as ofd as of the ~g­
V~da itself, as may be seen from Chapters V.UI, X and XI. , 

, As this Veda (A tlwTva) · says ;qlfif Jr'Cilit 1
• or • " that 

• tj1e- (southerln course is at the Mag has in my time" 
• an·d 'Sfif: ~ ~~it~frr uf U'Sf: qftfeJo: 2 or " that man . . . . 
prosp.e~ well in the kingdom of Parik~?ita,'' I ·understand 
that the time indicated is between 2449 to 2350 B.c: Thus 

• according to the evidences cited above, the !tharva Veda 
also was completed about the time of the Pa~davas. 

Vedi9 Antiquity and the Indus Valley ci·vilisatio;, 
• 

In the ~g-V~da we get the following referepces to. the 
Si,Jnatlevasr:-

. • 
(a) M. VII}_ 21, 5 :-

if ?.lT ?f~S1{~ 'ij'~olf if Ci'~it'T i!'fcr~ ~flif;. I 
~ fclg~((l ~;ffi~T rnmr~ ij~()(j if~ II 

• 

'~Let n~t the Rak~asas, Indra, do us harm·: iet not. 
t]1~ e~il spirits do harm to our progeny,· most powerf!ll 
Indra; let the sovereign lord (Indra), exert himself"(i"n the 
restraibt of) disorderly beings, so tn.tt the unchaste (Sisna-

• devas) may not disturb our rite.'.: (Wilson) 

• 

. 
{b) _ M. X, 99, 3 :- • 

~ cir~rnrq~~T ~~~mtrf~ct \tM"411.. 

'J.tifcn~•rt~~ ~~ 'ii(fil'l!I~CI'fs~fi:r~q_ n 

I Atharva Veda, XIX, 7, 2, 

• 2 Ibid, XX, 127, 10. • 

' 

• 

• 
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Asokan period up to the most recent" ,times it i-s· the l'allle . . . 
alphabet that is used, only the for'ms. of• the iehers are 
different ; we have either ij]e Brahm! ·Or the K~arosthi or 

t • I ..• • 
some other forms of the letters. TM question natul"ally 
rises (H was ·tliere tlTe existence· in India of a different 
alphabet with different forr:ns before the .Brahmi •alpl'l.al5et • 

t • • 

with its forms was inv~nted ? (:2) does the modern Indian 
alphabet truly represent the sounds of the ol"iginal Vedic • 
words ? As Jor instance, we now re"ad ~m:fil as . ~ . 
]Jksamain, •"UP{ as Ha.~trmh etc. The question raised . . ' 
can be ascertained only by epigraphic evidences that rna~ • 
be discovered in future. •• • 

• • • 
• 

Date of the Bharata Battle and ihe Vedic Jnliquit~ • 

It bas Seen said above that the ~gveda assumed its• 
modern size froaJ. about the year 2450 B.C., time of the 
:PaJ;l<}a-vas. It is known to all Vedic scholars that Ailgirasa 
Kr~l}a was the author of the four silktas or hymns, viz., 
:M. VIII, .~a ; M. X, 42-44 of the JJ.vceda. In the • 
Chandogya t' pani~al, 1 we have it that Devakiputra -Krf.~Pa 
was a pupil of Gbora Angirasa. It appears that the Maha­
bharat.a hero Krf}IJ.a himself, may probably be the author of 
the above-mentiom~d four siiktas of the IJ,gceda. We read"in 
the ll!faltabhiirata that the four SaThgakas who saved them .. • 
!'lelv~~ from the conflagration of the Kha.Q<}ava forests by their 

• prayers to Agn.i, the god of fire, are named J ar,itari, Dro'IJt(l, 
Siirisrkka and Stambamitra. The same Siiril.yaka.~ a-pp~ar 
to be the authors of the siikta in the J;{g-Veda, :Yt. :X., 142 . 

• 
Again Turakaval;leya2 the priest of Janamejaya Parikl;lita • 
was v~ry probably the son of Kava~a. Kava~8 was formerly 

• • 
a Siidra by castt! hut attained tbe honoured position of a 
Brahmana• in •life. This Kavasa was the author -of the . . 

1 Chiindogya Upani~at, Ill, 17. 6. 

2 Aitareya BrahmaQa, Cb. 39, 7. 
3 Aitareya Brahm a ~a, Cb. 8, 1. 

• • 



INTRODUC'tlON xiii 

.''Going to the battle, marching with easy gaip, desiring 
the spoil, be set himself t(j the. acquisitlbn of aU wealth. 
Invincible, destroying th~ Pballus·:worshippers rfiAI'~ ), 

~ • I • ' • 
he won hy his prowess whatever wealth (was conc~aled} : 
in the ~ity witil hundred gates.,., ·(Wilson) 

it appears that thise" Phalijc-w~rshtpper~ were fl rich 
people living in largi cities, which were raided by the 
wo~h.ippers of Indra "and other Vedic god~ and carried • 

.. away a rich •booty. These Sisnadevas "were probably. the 
·, same .who • founded the cities of Mo~enjodaro and Harappa 

and Jived also in the land of the seven rivers tJ;be Punjab) .• 
I~ the M ahabharata again we have many refer~~~e! 

which show that Ra.k?asas, the Asuras and the .Arya·n 
Hindus bad their Kingdoms side by side. In the Vaha 
parva or the Book III of the Mahabharata, Chapters 13-9~ 
give us a descdption of the destruction of the Saubha Puri 
•by Krf?Q.a. Thi~ may mean the destruction of a city like 

• 

· Mobenjo-daro. I mention the above references. with which 
I came across in my chronological survey of the Vedas and 
the Mahabbarata. They have been noticed by • other; 

• 

• 
before me1 but furnish no data for any chronological finding 
by as.tronomical methods . . 
• 

Date of Rama or Rama Story • 

. • 

In the present work it bas been ascertained that the date 
~f tne• Bharata battle is 2449 B.C. It may now be a~ked 
''is it possible to find tpe time of Rama astro~omically?" 

The answer l have to give is a definite "no." If the PuraQ.ic· 
dyna~ic lists may at all be thought rel~abM, in the Vayu 
Purii'IJ-a (chapter gs), we have, between Rama. and Brhad-

• vala, a.. reckoning of 28 generations till the Bliarata· battle1 

• and tbe Matsya Puriitta (chapter 12) recor.ds 11 generatioil'S 
only, • while the V i$tLU Purii:t;a · records 33 generations 
between Rama and Br~advala. If we put Jtny !aith in th~ 

• 

• 

• 

• 



xiv A~ClENT .I~ UTA~ CHRO~OLOUY 

Vayu list t~EUime of Ra.ma becomes about 700 years prior 
to the da_te of th1 B~arata batt·Je, i.e., about :n50 B.C. 

· It may ~ asked wh~ qave I not attacked the problem 
:·of finaing llama· s 'ttme froin the horoscope of .his birth 
time given in the modern lUimii'yat)a ? The' problem was 
dealt with•before lJltl by Bentley in•t4c year 1820 .A.D. ·and 
his finding is that Rama

11 

was born. on the 6th of Aprilj 
961 B.C. 1-a.result which is totally 11nreliahle. • o 

(1) The l:l "Signs of the Zodiac spohn of in the 
RamayaJJa in this connection, were not introduceti in Indian" , 

0 

• astronomy befoJe 400 A.D. 
• •• (~) The places of exaltation of the planets were settled . 

• only whin the Yavana astrology came to India ·of ;hich 
• aloo the date can hardly be prior to 400 A.D . 

• . (:3) Bentley's finding also does not give us the positions 
of Jupiter and .Mars as stated in the RamayalJ(.l reference. 

(4) The RiimiiyaJJa statement of Rama's horoscope iso 
inconsistent in itself. Pive planets cannot be in their places 
of exaltation under the circumstances mentioneq therein, 
~s the aun cannot' be assumed to have been in· the stgn 
Aries. This ought to be clear to any astrologer of the 
present time. 

tz) Bentley has not established a cycle -for th~ r~ 
• p~tition of the celestial positions, or has not even .shown 
that his wl*l a unique finding. Even then, aa stated. 
before, his finding is not satisfactory, and admitted as such e . . 
by~imself. • • 

(6) further the discovery in India of the seven 'planets' 
.could not h;ve taken place within the truly Yedic period, 
i.e., from 4000 B.C. to 250() B.C. 

•. 
0 

• 

. .. 
1 Ben"tley's Hindu Abtronomy, page 13. L. D. i::iwami Kannu Pill~i in his work 

".An Indian Ephemeris," pp. 112·120, having assumed that in Rama 's horoscope, the 
sun was in Aries, nioon in 'l'aurus, Mars in Capricorn, Jupiter in Cancer anrl Saturn • 

in Libra', arrived at the year 964 B.C., and the date as }larch 31 of ~be ye~. This 

if also impossible~. cale\]lations are:based on the 
0
8. Siddhanta. He also belieTes 

.~bat Raau~o 'a horoscope was unseal. 
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• In the Vedic time only four pf the J·. p~_anet~ ' were ~iscover­
ed, viz., the sun, moon, Jupiterand'also perhaps Yenus. The 

' • 0 planet Venus was very probabiy knowp• by the •ames l{ ena, 1• 

Vena 2 ot the Daughter of Sun (i.e.,~~~ ·3 or ~4): . . 

who. was married to Moon.,_ and the Asvins carri~d her. ilil 
~heir own car to the groom. At- the·time o~ the Bharata 
battla, however, we • :find that Saturn was discovered and 

• • 
pamed but confounded with Jupiter. Marf:iis called a 'eruel 

.... planet!.. but not given a name. Even Mercury is riamed as 
the "~on of Moon." (vide pages 30-32). When in later • 

• 
times 5 (i.e., later than 4.00 A.D.~ probably), the sacrifi~e~ 

to the '.nine planets' were instituted,- the aperopriale • 
verses selected for offering libations to these ' planets~ were 
rcas (1} ".~T ri;:r', etc.~·, for the sacrifice to the sun from 
the ],1,gveda, (2) " ~~. etc.", for the sacrifice to th~ 
moon and it is sacred to the moon or soma, (3) n "'ffiitil:IT 
·r~:; etc.", for Mars, which is sacred to Agni or fire-god, 
(4) ""l~fcetct(CC~tt~:, etc.!', for Mercury, which is also sacred 
to.Agni, ~5) "~~ tl~ ~.etc."~ for Jupiter whiclt 
is sacred to Jupiter,_ (6) ~if~· etc;", for oblation!' to 
Venus and this is sacred to Pii$an, (7) "~~'etc.", for 
oblaili.ons tQ. saturn, but the rc itself is sacred to the ~ater 
goddess,. (8) " ~T if~, etc.", for oblations to th~ as~ 
cemling node, and which is sacred to Indra and (9) " ijfri • • 

• ·~if for the descending node's oblation and is ~lso sacred t~ 
. ' 

Jndra. It is •thus clear that the appropriate rcas •tor 
obla"ti~ns to Sun, Moon and Jupiter only could be fo.und 
from the Vedas : as. to the rest of the ' ptanets ' th~ 
suitable rca.s for o.fferiqg oblations to them, could not be· 
found. out from the same source. • • . 

• Thus in the truly Vedic period there is- no evidence • • 
forthcoming which would show that the 'planets Mercury, • 

• Mars,· Saturn and the Moon's nodes were .discovered.' Late .. • 
1 M. I, 14, 2. 
• X., 47, 8-13. 

2 M. X. 8-23! 1. 3 .M. I, h6, 17. 
5 "Mat~ya Puriii].&, Chapter, 93. ' 
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Mr. 8. ~· Di"ks~ita'~_fi.nding qn this point is also the sl!me 
as. mine an<\ the reader is referred to his great work ~ 

.. ~:.m~. pp. o3-6&._. (ist Hdn.).1 

Hence the eonclusion is inevitable. that wken •we meet 
with a staJ;ement like the above as to the horoscope· oi the 

• • • • 
birth time of •Rama ~r oflt Kr':'Qa, we can never believe it, 

It is a mere :vaste of energy to try to find the date of.birth 
of :ltama or of E:nwa from such a statement, which is 
tantamount to saying that " whenever a great r:g.an is born • 

• four or five pla~ets must be in their exalted positions."' ln 
~clentific Chronology such '' poeto-astrological erlusions '' 

• cannot have any place. • • 
• If ~e want to find the time of Ram a or of Kr~IJ.a, we 

have to depend on a well established date of the Bbarata .. 
battle, and then from PuriitJic or other ev[der;ces try to find 

these times. We have already said that if the Puriittic • 

dynastic list can be believed, the time of Rama should be .. 

about 3150 B.C. 

• Date of Kr~tta's Birth· • 
• 
Similarly if we believe in the statement that Kr~I)a was 

born.on the last quarter of SravaiJ.a, on whiclt the inoo? 
• was conjoined with the Rohitti (Aldebaran), 1 theq using 

the further ccmdition that the Bharata battle was f9ught in. 
2449 B.C., we can show that Kr~I).a was born on July 21, • 
25(ll. B. C. For on this day at G. ::vi. N. ·or 5-8 P.M.· .. 
Knruksetra mean time :-. . . 

.Mean Sun=98°2l14911 • Thus-• 
, Moon=359°5l'1U" 

Lunar Perigee=222°3l'l5311 

• Sun's Apogee~2o0 10' 48" 
Stln's eccentrici,ty= ·0~834612 

: Apparent Sun=96°231 

• 
" 

Moon=4°50' . . 

' • 
1 ~ "~ f.f1!1~ Pi(a m~ 1 

~: ~ R~ ~ snm ~ft: ~~II 

• 

• 
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The moon was conjoined witrh Aldebar.an ailout 10-~4 P.M. 

Kuruk~etra mean time, 1 the moo,n had a south latitude 
2°30' and.Aldebaran's south lat:tude wa'S'5°28'. 1 The moon • 
arid Aloobaran were st3parated by" about 3° only. Thus at 
midnight the conjunction. of' Moon with Ro~il).i (Ahleba-ra~), • 
was a beautiful phenon:enon to ob;erve: • 

Ii, "however, we pin :tny faith in the followwg statement 
as to the horoicope of Kr~I).a's birth-time- as it is giverr in 
a work.on Jgoti$a (Astrology) nam_ed ~ii~ :-

~: '2Jfir~~f~JJiflit: t!fr.f rif t!flll'iT sftq; I 

. • f~iifj~~ Sli+tl:4tll(\ 'l4hliil(iiil:4! II_ 

itfuet: ~~ ~ ~illlf ~ I . 

~l~Tf~~:5f'el~+t~Tfcl: tR §tW ?IC!,ll . 
• 

'' In the pJaces of exaltation were the moori1 Mars .. 
MerclJ.ry and_ Saturn, the ascendant was in the sign 
'l'aurus and Jupiter was in the place called Wbha (i.e., (!I'll{, 

the eleventh house, the sign Pisce·s); in ·the signs Leo, 
Libra and Ellcorpion ~vere respectively the ·Sun, Venus and· 
the Node; it was midnight and the day of the 8th tithi-t)n 
a Wednesday, and the moon's nak~atra was Rohi1Ji-it was 

· a~ this insta:rrt that the lotus-eyed person named, Srikl·~~la 
was boru; and that was the great Brab~an itself."-We 

.readily repognise that this statement was a pure invention by 
•an astrologer of times much later than 400 A.D. 

· B.entley atte"mpted a solution of this problem of findiiw . .~ 

date of Krf?I).a's birth from the_ above data and was led to the 
date 7th August, 600•A.D. 1 But here as in• tb•e case 
of Rama's horoscope, he did not find t~e astronomical 
cycle ih which thi~ position of planets aoo the day of the 
week repe~t thims~lves. • 

First of all there can be no question of the existence 
• of th( 12 signs of the Zodiac in Kr~t;la;' s time, secondly,· 

the reckoning of the days of the week did not com~ into vogue 
. . . ' 

• I B~ntley's Hin~u Astronomy, page, 91, 

C-l408B 
. . 
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in Indi~ mu.cb ~efor:~ 4:84 A.D. 1 Thirdly the assignment of 
the bouses.of exaltati~n to the diVerent planets cannot be 

• prior to 408 A.D. •The stat~ments of the type quoted above 
are pure astrological coneoctions, having ~bso!utely no 

• chronolo~ical bearing. • • • • • • 

• 
Vedil' Ritual Liternture 

• • • 
•on this bead ·we have (l) the Briihma~;tas11 (2) the Srauta 

Sutras, (8) Grhya Satras and U) the V Pdilntgas .• These 
• works cannot he of the same antiquity as the Vedas . ... 

• ··As to the Brahma1~as, they almost all were completed 
• • -after t.be time of tfanamejaya Parikf?ita, without any shade 

o( d~ubt ; the Aitareya/ Satapatba 11 and the Gopatha' 
.Brabmar:ws speak of the Asvamcdba sacrificE:!S performed 
by this prince. From what has been sbown .. before .Janame­
jaya Parik§ita's time should he about 2410-2389 B.C. at~ 

Parikf?it lived up to the age of 60 years and was crowned 
king, :16 years after the Bbarata battle. The oldest 

• traditLonal solstit:e days as recorded in the ·Braluntt~1as 
are such as indicate an antiquity of 3550 B.C., and that the 
Yajurveda was completed about the time of the Pa:r;uJavas 
i.e., 2-:J:.i9 B.C. 1 The oldest tradition abou't the ~in~r 

• solstice day was the full-moon day of Phalguna·, .the next 
tradition ab<iut the winter solstice day was the uew-inoon.. 
day of Jliigha. In later times the day of full-moon of• 

• • Fhjilguna came to mean the beginning of spring, as in 
the ,qatapalha and the Taittiriya Briihma1Jas. The 
date when •this was the case bas bee•n shown as 75n B.C. 
as the superior. limit. According to the finding in the 
present work, the <tate of the .Jaiminiya &iihrrta1Ja bas come 
out a~ abQut Hi~5 B.C., the .~amkhyayQna•B-riilmla1Ja (as­
!listinctly separate from the Kau~itaki Briihrna~w, which bas . . . 

1 Chapter XXV. on Gupta era., Eran laseription. 
2 Aitareya ~riihma~a. IV, p. VII, 21. 

I 3 Satapatha Briihmatta, XTII, 5, -1, I Weber'~ Edn., p, 994. 
• Gopatha Briihmaf,la, IT. 5. 

• 
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declinati9ns=Zero, res·pectively at 3000 B.C. and 2350 B.C . 
• 

very Marly ; ~ut: these statements cannot yield a solution 
·of the ch~onological question invt>lved. 

• ~ • t 
In the section Of this work on the Indian Eras, the . . 

main results have been aiready statetl.. One· poin~ of very 
~r~t impo{tance hl}s be~n broughi; to light in the Chapter 
XXV, on the Gupta era. The Indiap _years before the time of 
.\ryabhata•r, were generally begun from the winter iOlstice 
day, but after·. his time gradually the :.ears came to be 
reckoned from the vernal equinoctial day. ~n the ,Gu~ta 

• 
~~ra. the yeats were originally of Pau~a Sukladi re0koning, 
but after the year 499 A. D,, some year of this era which 
wa~ t!ifferent in different localities, began the Caitra Sukla 

• reckoning. Thus one year was a '' year of confusion" in 
Indian calendar which consisted of 1.5 or 16 ltmations. The 
·Caitra Sukliidi reckoning was thus a Qreation of Arya­
bhata I, and all works which show Caitra Sukliidi r~ckoning • 
cannot be dated earlier than 499 A.D. 

- Limitati(ms to the A_stronomical Determinatio11 
of Past dates. 

In finding the date of the· Bharata Battle, the data 
e\rolved from the M ahiibharata were really-(!) that. the 
year in our own times similar in respect of luni-solar-steller 
aspects tci the year of the battle, was the year .1929 A.D. 

•and (2) that the day on w~ich the sun turped north in tfle 
jrear of the battle corresponded in our time to ]feb. ·. 19, 
1939 A.D. From these data it was quite possible to arrive 

• 
at the year 2449 B:C. as the year of the battle, but still we 
could not be "sure that this was the real yea; of the battle 

• • 
unless th~re was a tradition to support-this finding. From 
a strictly astronomical view point the yeal arr~ved at might 
be raised .or lo\Yered by one or two multiples of the 19 year 
cycle. Here the astronomical finding got a co;roborati~ 
from a recor<:Wd tradition, viz., the Vrddha Garga •tradition . . . 
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not .been brought to light yet) as. about I Otll) B.C. the 
Vedangas about 14-00 B.C., the Baudh.ajjnnll ,grau/(J'Siltras 
as about 900 B.C., the .r,astaTba =and. Katyaylna Scauta • 
Siilras ab~ut 11:?5 B.C. These will b~' found detailed in 
Chaptel1l XV.to XX. • 

Iri the present work, it has beep sbqwn.t th~t tlie Ve<fic 
Hindus could find accurately the winter or the summer 
solsti~e· day. For this tlie observation of the ~n'H am:gli­
tude at sunrise most probably used to ~Je begun before 
toe dawn. With this method rame the invariable coneo-• 
mitant of the observation of the heliacal rising-of promin.~nt 

stars at the beginning of the different seasons. Thus jn • 
• the earliest Vedic times, the he1iacal risings of the •.fivins 

was found as the beginning of spring, and that of the 
Mag has as th-e beginning of the mins.' Some centuries later 
the heliacal rising of A. Scorp-ionis was used as a mark for 

• tliebeginning of the Indian season of Dews (i.e., Hernanta). 
The Jaiminiya and the Tarujya BrahmaJJas speak of the 
heliacal rising of the Delphinis cluster on the winter solstice 
day <ind the samkhayana Brahmal)a of the· heliacal tisit;tg 
of Pollu:x~, at the middle of the year or the summer solstice 
da.y. In the present work I have generally avoided the 
use. of· statements like-' • Krtti kas do not swerve from the 
east'~ 8 or· that the Asvins were indicative of a direction. • 
T.bere'are UJany things to be considered in this connection: 
eo whether the ~tatements mean the true eastward directiono, 
(2) at. w)lat altitude did the K rtt ikds or J §cins show tile' 

eastward direction. (3) what was the latitude. of· the 
• observer. It is of course easy to see that YJ Tauri the chief 

star of the K rttikas and a A rietis of the Jstin::;, had their 
• • • 

I Chapter XIII. ~ the referencd quoted in •.hi~ chapter 'he • 111ethod .uf the 

Brahmatta refers ~ire0tly tot. be summer solstice day, on which tr.e g<•ds ra[sed up 

the sun to the highest limit on •he meridian. 
• f Vide Chapters IVY. 

3 Sata~tha Brahma1Ja, II, 1, :J, 3. 
4 J;tgveda. 1!. I. Wi, 8-5. • 
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Similarly we could not be sure. that the antiquity of the 
Vedic culture is to be dated about 4009 -B.Q., -uiJle~s we had· 
another event Of the folar eclipse as described in the 
J;tg-Ved~-which according to'my inter-pretatio~ happ~ned in. 
3928 B~C.;on the ~6th July-·the summer solstice day. 
Rete also.we have got ptlter traditional ~vidences. fro.m. the 
.Vedas (specially from the A tha.nra- Vella) and ~lso from our 

• 
calertdar on the date for the hoisting of Indra'." Plag .1 

. . In Chapt~r XVIII on the tin1:e references from• the 
• Baudhayaxa Srauta Sutra, according to the data which I 

could evolve from this work on the position. of the solstices~ 
aDJd from the rules for beginning the Nak§atre§ti, Ptlnc~­
saraaiya, and the Rajasuya sacrifices, the date has.come ~ut • 
to have been 887-86 B: C. If the position of the sol~tice.s as 
indicated in the work and as understood by me is only 
approximate, .the date may be raised or lowered by so~e 

• luni-solar cycle .in tropical years. If this work,. the Baudha­
yana had in a,ddition an account of a solar eclipse on a fixed­
day of'the year, we could absolutely fix the date. It was 
thus possi-ble to fix a mean date only, for. the time when tlm 
data evolved were astronomically correct. • • 

Speaking generally, an astronomically determined past 
.date from hm.i-solar data can hardly be absolutely co.rrect, 
when .i~ is further recalled that there might be errors of 
obgerva~ion. Lastly we have to settle whethe~ what we get" • 

• as the date ascertained is to be taken as the date of the work 
. or the date or the tradition. Astronomy therefore can.•Qnly • 
gi~e ·certain landmarks, as it were, in ancient Indian Ch~ono­
logy,_ some of which should be subjected to critieal examina· 
tion by epigraphic and other scientifi.c me~hods that may be 
disc~vered and l\[)plied to test the findings in this work. 

• • Astronomical Constants used •• 

So far as the astronomical calculations and the findin.gs • 
• 

are concerned, I trust that they are correct to the degree of 
• 

I Vide Cha.pter VU. 
• • • 
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accuraey aimPd at, as in this work the most up-to-date - . 
astronomical conat1.nt~ have bt>en u:;ed throughouk They . . 
are for the ef>och G-reenwich mew ;won on .January 1, 1900 
~'\..D. ~md t s~nds fd'r• .Julian' cent~uries elapsed from the . . 
epoch. Here • • • 
• {J denotes thJ ~an longitu.ie o"f a. pianet • 

ro , • , lon.gitude of its perigee or perihelition 
e ,, • , eccentricity of the orbit • • 
I , , longitude of the ascending •node of the 

" orbit. • 
• ,(.!!) For th~sun's mean elements:~ 

• •• 1.~ = :280°40' 5o"·:n + uuoo:376s"·t3t + l''·o.sve 
ro=e3~l0 l:f l;)''· 17 +6l8d"·():3t+ t"·tj;3f1+0"'01:2t3 

·e = 0'0167 ;)104- o·oooousot-o·ouooool:J6e. 
(Xewcomb) 

• 

• 

(b) .B,or the moon's mean elements:­

a.=~83036' 46"'74+ 1"'~2564406"'06!+ 

• 
• 

7"'14[2 + 0"'0068t3 

• ro = 334 °:Jo' -1.7''· 4;'5 + 1 'lo485:2:J · 5:U - 37" · 17 t; -·o" · 043r 
6=259° 7' 49'16-6H629U"·:J3t+7"·1Mt•+0"·008t" 

(Brown) . 
(CJ For Jupiter's mean elements : 

• 
• 

• • L = 238° 7' 56''· 59+ 10:}:30687''·1 i8t + 1"·21> !RGt2
_:_ • 

• 

• o"·005926t1 
•• 

w= 12°43' 15"· 50+ 57\J5"'862t + 3'802.5Mt".- O'Ol:2:3fit3 

· ~=o·o483347 5 + o·oool64180t- o"·oooooo.:J:67Gt2 
• 

• -O·OOOOOOOOIJ'l 3 

• (Leverrier and Gaillot) . 
J!'or the mean elements of Mercury, Venus and ~ars, 

:s-ewcomb's 11ad Ross's equations have been •useq, while 
• those for Saturn, the equations used are of Leverrier and 

Gaillot. The above equations have been taken from" the 
Conna·i5sance.Des Ten1ps., pp. XI-XV H. • , . . 
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·For finding the apparent places 'or ·.the' sun_. ob1y .t~e 
equation of apsis has beEfn applied. an.d for tie apparent:· 
places of.the.moon only 4 or 5 o.f the principal equations· 
have been applied generally. In the case of the solar; . . . ~ . 
eclipses, tke mean plac~ of the ~on has eeen ~orrected oy a 
mM{imum of 15 equations. · The planetary perturbations 
have not been considered. • • 

• 
• • Methods of chronology employed 

• 
. ' . '~ 

The methods of chronology employed in the pre'Sent. 
• 

work•will, I hope, be readily understood by scholars ~ho ar~ • 
interested in this new science. In this general introdT!cti<in 
it seems ratper out of place to detail them. These methods. 
have developed in me as the ·necessity for them was felt. . ' ' 

Those of my readers who feel any special ·interest for them: 
will find them fully illustrated throughout this work and l -
would specially refer them to the sections on the Date of 
the Bharata. battle and on the Vedic Antiquity. I cannot • 
per;uade myself to think that I am the first to discover ·theth. 

- In· o~tline tne·y are: 
·. '(1) EmpJoyment of the luni-solar cycles· of 3, 8, l9! J60 
al1d 1939 $idereal years1 as established. in this work. 

(2) ·Methods of backward calculation of planetary 
.~ements from Jan. 1, 1900 A.D., G. M. Noon. 

.. (3). Methodo of finding the past time when two select~d 
stars h~d the same right ascension (where possible}. 

:(4) Method_ of finding an eclipse of the sun id an·y past • 
age which happened on a: given day of the troEical year. The 
ec1ipse..cycles established are of :- • .. 

• 456, 391, 7~3 tropical years and others detived .from 
tbem.2 

• 
• 

1. The lnni·solar cycles in tropic<~! years will be found in Chapter IX o.d the 

Solar Eclip!e in the ];lg-Veda. • , , ' 
. ' The details have. been showll and illustrated both in Chapter IX and the 

Appendix III thereto. • 
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. For find.ijlg a solar eclipse ~ear to a past date I have also 
_'found the fo.liowing cy.cles in 1:/.w w~y in which the Baby­
lonian Saros is established i.n astronomical text qook,s. 

They are:- • • • • • • • 
(1) 1M.Juli~nJears~l0"5days (the ChaldE:!an Baros.) 
(~) 57 .Julian years+324"75 daoys. • • 

• (8) :107 Julian years+] 73"25 days. 
(4) :-365 Julian years+ 1::~2·7,5 days. • 

'(5) 176B J uJian years+ 3;-38 days. • • • ' -In terms of ci vii days these cycles are respectively of 
• 6685, 211!4, 12i305, 1884±9 and (i4.6l00 days. • 

• • Tlfese may prove useful to future researchers in chrono-
logy, besides the ones stated before. 
• For facilitating calculations according to ·the Indian 
Siddhantas. the following equations true ror the A rdha-

- riitrika system, will be found very useful :- • • 
(a) Surya Siddhiinta .1harga1)-a (from "creation") 

• =Julian days+ 714:-101708162• 
•(b)" Kali A.hargatta+588465=Julian days. 

• 

(c) Khat~-lf,alchiidyaka A. harga1)-a + 1 \J6!080 =.T ulian days • 
. The luni-solar cycles according to the constants of the 

Surya-siddhanta, the Khat),lf,akhadyaka and the• A rya bhatiJa 
are the following :-• 

3, 8, 19, 122, 263, 385 and 648 Indian solar-yt:'ars. 

. ·.Mr. Nirmalchandra Lahiri, M.A .• has -worked as my 
research assistant during the preparation of this work! under 

• the arrangement made by the Calcui;ta l'" niversity as detailed 
in the preface .• He has revised all my calculations, bas 
made independent • calculations accordin~ to my di.rection 
and ~as heJped me occasionally with valuabl~ suggestions. 

, 

I shall be grateful for any corrections and suggestions 
for the improvement of this work. 

Calcutla: SeptemberJ. 1947. 
• 

P. c. SENGUPTA 

• 

0 
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• • • 

In. this work in ofi~ding .the past dates by the heliacal 
risings of stars. at different seasons, the •author ~as 
unrler the imf>ression that the Vedic Hindus were more 
• • 
concer•1ed with the beginning of the dawn than with the 
actual heliacal rising of the star concerned~ It is for .t.hts • 

reasou,_ that it has been assumed throughout, that the• • 
sun's depression below the horizon was 18°, when'~ star ' 
was observed near the horizon and not at the exact heliacaJ 
visibility,,.which might have happened some days earlier.• 
On the other ·hand it may be held that in some cases at 
,east'the actual heliacal visibility itself should have been _ 
taken as the basis for the determination of the dates. This 
of !lourse. p1ay be conceded. In the cas~ of the brightest. 
·star, viz., Sirius or a Can is M ajoris, the correct depressj.on 
of the sun below the horizon at its heliacal visibility should 
be about 10°. The Vedic people were perhaps not so very . 
aecurate in their observation. Hence in the case of •this . . . 
star,. the sun's depression below the horizon should be take.M . 

• ·at 12° artd not 10° at its heliacal visibility. • This would 
allow for the nQCessary altitude of the star above the hori.lj()n 
at thee time of observation so that it might be ea~iiy 
recognised. This woull also allow for the un~ert~inty of 
the horizon l;eing clear for observation. • 

In .view of the above consideration the •finding of the 
date of Vamadeva tn Chapter VI, should b•e modified. Again . . . 
Vamadeva•s statement that the ~bhus should :twake since 

• 12 day~ have elapsed in their period of sleep in the orb of the­
sun, may or may not be associated with the beliacal risiRg of 
the Dogstar as spoken of ~y Dirgbatamas. Ii tbis association' 
i!t not allowable Vamadeva'e date cannot be found on this 

• 
D-I408B 

• 
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• 
basis. Jf ·this tis :a.Uowed, it may be assumed that the 
summer s~lstice day was probably estimated from the 

: correct detP~mination•of the winter solstiee day. • 
It thus becomes nece8sary to de'termine l1y how many 

<ia,-s. did • the est~uated summer· s~IRtice day, precede· the . . . ·-
actual summer solstice day. It has J>een shown on page 
108, tlwt at• about '2000 B.C. thr· sun's northerly ·ccrurse 

• lasted for 186 davs, while thu Veilic people he~d that the two 

courses ~ere of ~qual duration, each having ~ len~th of 
• ~:3 days. Tim estimated summer so:stic.e day would be 

e3 day8 before the actual summer soh.;tice day. lienee 
• Vramad<9va's 8tatement of U days after the summer ~olstice 

• day as estimated would mean a day 9 days after the summer 
.solstice day. The sun's longitude should be·ta~en about 
99° and not HJ2° as used in Chapter VL The sun's 
depression below the horiz m sh:mld be 1'2°, and a~, thE" 

- obliquity of the ecliptic at '2100 B.C. =:2:3°56'L)". 
Hence sun's right ascension =99°W'5:2". the sun's 

declination=:23°:27'30". It would follow th1t :-· • 
• (1) L ZPS = 120° 58'9", ( 2) y E == t~8° 51'±;~", (:)) the angle 

0=54°17'21", (1) y0=84°9'24", (5) OL=868 :28'~:2~ and 
(6) ?'L =47°40'52" as shown and named in •the figure •n 

• page 87. Sirius's mean longitude for 1931 being 108°8'., the 
increase in the longitude of the star till l93L becomes 55°27'; 
w~icb shows the date of Vamadeva to be about '21 Of) B. C. 
This seems to be a result hardly acceptable. Yamaieva In 
the ~g,ved~, ::\1. IV, 15, in verses 7-10 invokes the fire-god 

• Agni to bless the Kumara Sahadevya (son • of Sahadeva) 
whose name is fJomaka. According to the Pura.Q.as, Sayadeva, 
the son of Jarasandha, was killed in the flharata battle, and 
his scm, tt1·e grand~on of Jarasandha was• SuJYwdhi. If 

• 

• .Somaka and Somadhi mean the same prince, the .date of. 
Vaq1adeva should' be about 2rH9 B.C., which is the date of 

.the Bbarata battle according to the finding in thi~ work 
• • 

in Chapters I-III. Vamaileva also speaks of the sw·ift 
• 
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• . . . 
ascending 1 brilliant emblem ~f Agni ··(i.e., K,ttikas) as 
s~ationed on the east of th~ earij:l (M. IY. 5, 7). 1 Assuming • 
the star A~yop.e of the Krttikas 'fas seen at Rajgir (25°N) 
at and at an -altitude of aboQt 7°30' (or 8° due to refraction) • . - . . . 
on the primt!-vet·tical, the' date comes oll't a~ 2444 B.G. At 
this altitude also the smft ascending stage may be admitted. 

• • • It is ti uite unintelligible, how Prof. Prey, from the sa!ne 
data assumed tltat the star was on the prime-vertical at an 
aititude of •aoo and thus arrived at the date 1100 B.C. 
('Winternitz's History of Indian Literature, Vol~ I, P}ge 29€1,:(.. 

Th~ heliacal visibility of the star is really indicated by• 
what r~i Dirghatamas says; we may therefore t~ tp 
determine the date of Dirghataruas. It is the tradition of 
N. India·, thal the cloudy sky persists for 3 days after the • 
summer solstice tlay, the ·period being called ambuvaci or 
ck>udy•days. We therefore take the following data for the 
heliacal visibility of the Dogstar in Dirghatamas's time :--

(a) Sun'EL longitude=93°, (b) the sun's Qepression below . . 
the horizon at the heliacal visibility of the star;=:::: 12°, (c) t~ 
obliquity of the ecliptic=24°I;· for 2900 B.C., (d) the 
iatitud$ of the .station, Kutuk~etra = 30°N. • 

•Now the sun's right ascension= 93°17', the sun's 
declina.tiob = 23°58'54". We calculate as before..-

• (1) LZPS=HU0 18'16", (2) yE=61°58'44", (3) L9 
=~51°:39' (4) y0~77°41'7", (5) OL=41°9'46" and (6) yli 

• 

Translation : 

1 ((~~<( ~ 1Jin'"'f~ili«!l '!{iftTI 'lftfu,~: I 

1I\I"W'f~f1:l'~i1:~ ~qs~~firct 1Jilft~ u-eu 

• 

•. 

. . . 
'' May otr self-purifying jraise, suited to his glory, and accompanied by worship, 

quickly attain to tbat o~niform (Vaisviinara) whose swift ascending bl4illiant(9rb) is 
etationed on the ~st of the earth, to mount, like the suo, above the im:novable 
heaven." 

• 

• Here in pta.ce of "orb '' as suppli.ed by Wilson, the w~rd should have been 
"emblem'' .i.e., the Krttikiis (Pleiades) of which the regent ia the tiregod • 
Vai8viinara or Agni. Hence is our astronomical interpretatioiJ, which ia echoed in 

' . ~ 
the Satapatha Briihmaf}a, Kiif}qa, II, Ch., 1, 2·3, that the Krttikiis do no~ swerve 
from'the e•st. • , 
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;-= 36°3l'~f', rr) ti:ie. increase in the longitude of Siriu; till 
• 1931.= 66°'7' neari.Y. The tfate !irrived at for Dirghatamas • 

• 

becomes 2925 B.C. • • 
• Now the date of the Bharata battle as found• in this .. . . . . 

work bas ooen •2-tJ!.J B.C. ThiS' r~i Dirghatamas was a 
contempora?' of King Bharata of ~he lunar race acpording 
to• the .litareya Brahrnatz.a. 1 Between Bharata • and 
Yudhi~thira the dynat;tic list of the lunar \'ace as given in 
the ii:Iahabhiirata (:\IBh., Adi, Chapter 95), re;ords l7 reign 
'l'>Oiiods oJ princes of this dynasty. The interval between 
·the dates stated above is 4-76 years, which divided jly 17 '· 
{Dakts• the average length of a reign period=28 years. 
Hence tbe historical method here corroborates the astronomi-

• cal finding. 
As to the remaining findings in this wotk on the basis of 

.. seasonal heliacal risings of stars, perhaps need no medifica­
tion specially when the stars are ecliptic and also when 

• they are of a m~gnitude less than the second. 
• .. 

1 Aitareya Brahrna1)a, 0b. 391 Khar;t~a 9, 22. 

'l{'itif ~ qt lt;;i'qr i!W~if~qr <ft~ ~~ ~ ~iflilf.n~'ij~ 1tW1~ ~ 
~ll!ffitr: ~"~ ~~1t: 'lf'l<l1 ~~ ~~~<~m"' it~~5t , • • .. 

"By this Aindra great anointinv, Dirghata.rnas, the son of Ma1'IH\ta, bathed the 
King Bharata, ~he son of Du~ya.uta. By virtue of it Bhara.t11, the Son of Du~yanta, 

conquered the wbole world in all the quarters in his victorious expeaition a.nd also 
~rformed the Aavamedha sacrifice " • 

• 
• Cf. also Satapatlla Briihma1)a, Ch.13, 5, 4, 11-H. Weber's Edn., pe £95. Here 

no men~ion is made of the priest Dirghatamat • 
• 

0 
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• . . • CllAPTER• I • • 
• 

DATE OF THE BH.i\RATA BATTL~ 
• ljvidence from the M ahtibharata 

• The Bbarata battle is now generally believed to have been a 
• real pre-historic past event. It is on this assmuption that w~ 

propose to determine the date of this battle. Hitherto no epi{r'a- • 
pic evitience leading to this date bas been brought ~ light. 

0 

Consequently we have to rely on our great epic the Mahiiblriiratli 
and the Puriil)-IJS. The description of the fight can be found only • 
in the Mahablulrata while the Purii1.ws definitely indicate that it 
was a real event. • In this chapter we rely solely on the Mahabhii-
rata a~tronomical references. The great epic M ahabharata has • 
had its development into the present form, from its earliest 
nucleus in the form of gatha niirasa1hsis, i.e., ·sagas or songs of o . . . 
heroes. In fact the Mahiibluirata itself is jaya or a tale of victor~, 
FO also are the Puriil)-as. The next stage in the development of 
the Mahiibhiirata was perhaps in the form of the works Bharaia 
an<i tb; M ahii~hiirata as we find enumerated in the iisvalayana 
Gyhya Siitra \III, 4, 4). The present compilation began from. 0 

about the tip1e of the Maurya emperors. There are i.li it mention 
ef the Buddhist monks and the Buddhists in several places. 1 

Again one astronofnical statement runs thus:- : 
" It'ir"st comes the day and then night, the months begin from 

the light half, nak~atras be~n with Smval)-ii and the se~son"s with 
winter." 2 . 

1 Book I, Ch. 70: <!il'liT~fn<fiij~lll ~flif!T~~i1Tf~<li{t41 288:1 of Adi Porta; 

Book VII, Ch. 45, St. 30, •which runs t-hus : ~~~"l~l!ll'§'lfiTflTONTlll. fil"efi!: oq~n~­
qijj""t<lfifl ~T: 1 .Also T:look XII, Ch. 218, Stanza 31, etc., cont,ain,the Buddl.ist 

dcctrines of rebirth. Asiatic Society Edition of the Mahiibhiirata. 

• 
2 ~~: ~ <f<IT 'Tf<filhH: 7J~IH~'l: ~<H: I 

1!P'IlJIT~f"l ~'=!Tf'll '!HI~; fi!f2ru~;: 11~11 

• 
ASvamedha, Ch. 44 .• St. 2 . 

• 

• 

• 
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In 1931 A.D., the. celestial longitude of Srava~iii (Altair) was 
300° ~81 91'. lcco~·ding to ih~ modern Siirya Siddhiintii, the polar . ' 
lon£itude ~f this st~r is 280° •f while Brahmagupta in his Brahrna-
sphufa Siddhiinta quotes its earlier polar lon_.gitlJl}e as 278°. 2 

Hence according to the fo;mer work, tlte star Srava1pi itself marks 
~he first point of.the nak~atra an·d .JlCCording to .the latter, the 

• • • 
nak~atra begins at 2° ahead of the star., The J1ahiibhiirata stanza 

~uoted abo•e shows that the winter ~olstitial colure pass~d .through 

the star Altai,r (Srava1)ii) itself or throLgh a poi~t 2° ahead of it, as 

the season winter is always taken in Hindu asi.ronomy to begin 

with the winter solstice. The passage indicates that wrhter began .... . 
~ben the sun entered the naksatra Sravanii. It shows that the 

I • • 

• Rtar Altair had at that time a celestial longitude of 270i or 268°, 
• • thE1 latter according to the Brdhmaspl111(a Siddhiinta. The 

pre~ent longitude of Altair may be taken as 301 o nearly. The 
total ~hifting of that solstitial point has now, th;refore, been 31 o, 

which indicates a lapse of time = 22:12 yeah. This n eans the 

' epoch to be tbe year 297 B.C. If we accept BJahmagup'ta's 

statement for the position of this star, the date is pushed up to 

441 B.C. Hence there is hardly any doubt that the Maldibluirala 
began to be COU1piled in its modern form from (00 to soe B.C. 3 

•Before this as we have said already, there were known two books 

the Bhiirata and the 1'v! ahiibhiirata as mentioned in the 

.{ svaliiyana Grhya SiJ.tra. 4 The great epic, as. we hav~ it now, 
has swallowed up both the earlier works, and the ~dest strata in 

it can be 'ound with great difficulty. The present b~k 1e in itself 
in the most discursive form. Whenever a topic "is raised, i- is 

•dilated in a way which is out of proportion teethe real story of the 

•Piil)~ava victory. In this way Rome of the l'tanzas of t11e old. saga 

• • 
1 ('lJT<t1 '!fq:tJf~fu: I 

• Snrya Siddhiinta, viii, 4. 
il'~'{reif~: ' . • 

• Briihmasphuta Siddhiinta, Cb, X, 3, • • 

• 

3 Cf. S. B. Dlk~ita's ~~eft~ a!"Itfo:S!Tli'f, p. 111, 2nd edition. He estimatu the 
rl~te at 450 B.C. • 

• 4 

• ,L<ira/iiyanez Grhya 811tra, rh. 3, R 4, Siitra 4, 

• 
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have fiOt displaced from their proper settings, as ma?y details 
oome to be woven often uncouthly, int_'J the 'sto~y. t • 

• • 
The Time Referencls front the Mah,abharata, . 

• • 
We slul.ll now try to •set forth souie of the time references as 

found il'i the present Mahiib~arrtta which we un~erstand t.o be th• • 
oldest, and which lead to the dete&lination of tb~ year of the 

• 
Bharat.a. battle. • 

In these references quoted below, the days are indicated by tl!e 
po11ition of th~ ~oon near a star. No mention of tithi is made. 
We shall -have the distinct references to the A§tdkas, A maviisyas 
(not amavasya) or the period of moon's invisibility,• and Paun.lfY'• 

miisis. • • 

Nak§atras in these references mean most probably singPe-~tars 

or sta.r groups. In later times of the Vediingas there are indeed 
recognised 27 nak§airas of equal space into which the ecliptic was • 
divided, but we ~o not know tbe exact point from which this 

' di~ision.was begun. It· is, therefore, safer to take the nak§atras 

to mean stan; or star groups in this connection. 
The Mahiibhiirata astronomical references which we are going 

to use-Cor determining the year of the Bharata battle, are casual or • 
incidental statements, and as such do not directly state the time cJt 

the position of the equinoxes or the solstices of the year in which 

.. 

the everrt happeged. They state firstly the moon' e phases near to 
seve'ral stau at some of the incidents of the battle and secondly 
indicate the day on which the sun reached the winter solstice that • . • 
Y/ar. We state them as follows:- ' 

(i) In the U<i«Joga Parva, or Book V, Ch. 142, the st&nza Ul 
rur:is as fQllows :- • 

' From the seventh day from to day, there will be lhe period 
of the moon's invisibility'; so begin tbe battle in tba.t, as its 
presiding deity lias been· declared to be Indra.' 1 

This is taken fro~ the speech of Kw;Ia t~ Kan;ta at the end 
of his unsucc~ssful•peace-mission to the Kaurava court~ • It Il!eans 

• 1 "l{~"q f~q"T~TOW!T((JT ~f'l~fct I 

lit.~T~ y'fflctt ct~t -at "'Ols: "l:~~<lctTi!_ ~ 
Bk. V, Ch. 142, St.lfl. 

• 
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that befqre the battle broke out there was a new-.moon 
near t~ star A trtares· o~ J ye~tlia of which the presiding deity is 
lndra. As• in visibility of the !ilOOD tlas taken to last two days, . ' . . 
and only one presiditfg deity is mentioned, this pre~iding deity 
Indra, shows the star Jye~tha near ~hich happened.the new­
r:80on. ~his newynoon marked the. beginning of. the synodic 

• • • month of Agrahaya1.w of the year of the.battle. 
Again frQtD the fifth case-ending .in ' saptamtit,' ' from the 

set'enth day from to-day ' shows that when the speech was made, 
the A~takii or the last quarter of the current d;o~th of Ktirttilca 
was just over. At the mean rate the moon takes about -7·5 days 

"to...pass from R~gulus to Antares. Hence in the latter half of 
• • the previous night the straight edge of the dichotomised mliJon was 

prob,bry observed as almost passing through the star Regulus. 
This formed the basis of this prediction of the coming new-moon. 

• The moon's invisibility was thus to begin from tbe 7th day and 
last till the day following. We further learn •that while Krf:\~ta 
was negotiating for peace at the Kaurava Court, there wa.c; a da.y 

when the moon neared the nak~lltra Pu.~yu \o,IJ,y Cancri) group, 
from Duryodhana's command which was thus expressed:-

" He repeatedly said ' march ye princes, to• Kurukt~ltra ; 
t~day the moon is at Pu~yii.' ' 1 

The day on which Kr~J;ta addressed Kan.1a was the fourth day 

from that day. • 
·Hence in the year of the battle, the last quarter of Kartlilw 

• took place near the star Regulus and the next new-moon near 
• the star Antares which marked the beginning of the lunar mont~ 

of AgrahayatJa. But the battle did not actua14y begin with this 

new-moon. For on the eve of the first day of the bat~le Vy~sa 
thus s.f>ea~ to Dhrtara~~ra :-

• 
(ii) "Tonight I find the full moon at the Krtti.kas (Pleiades) 

lustreless, the moon became of a fire-like colour in a lotus-hued 
• heaven. " 2 • 

1 .IH.fTI>'i!,, $~?.1i{ '!J1<fl~fC! '!Jil'; '!Jil': I 
• • 

• M. Bh., Udyoga, 150, 3 . 

• 

2 "''T<!!~ ~~~~T ~'lift tiT~iH~"'f '<f rnq;'"ti£ I 
'<f~ls~~f~"~~ t~w~ iflf:m u • 

• M. Bh., Bhi€ma Paiva or BK. VI, Ch. 2, :23 . 

• 
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tilf there be a new-moon at .the sta.r 1.nta'.es, ·the .next full-
moon cannot be at the star group Pleiades. At t~e mean r!:j-te 

the moon takes exactly 12 ~ays ~ h~urs o.r. about 1# days J.o pass• 
from the iltar.Antares to Pleiades. 7'he moon was about 13 days· 

old and' not full. Vyasa by looking at such a moon thought th~ 
ni;rh•t to be Paurnamiisi• n~ doubt, but. it -was of t~e Anil:Zati 

0 • • • 

type and not of the. type Raka, which was the next night. 

There • are other referenct!s to show that the mof>n could n~t be 

full on the eve,of the first day of the battle. 

On the '~fourteenth day. of the battle, J ayadratha, Duryo­

dhana~s brother-in-law, was killed at sunset.; the fight w~s • 

continued into the night, and at midnight the Riik.Jasa~r~ 
Ghat"tkaca was killed. The contending armies were tijoroughly • 

tired and slept under truce on the battle-field itself. 2 Th~ figllt­

ing was resu~ed when the moon rose Eometime before sunrise . . 
How and when the fight was resumed are described in the 

. . 
followmg way:-

(i1i) "Just as the ·pea is raised up and troubled by the rise of • 

the moon, so up-raised was the sea of armies by the rise of the 

moon, then began again the battle, 0 King, of men wishing. 

blessed life in the next world for the destructio"n.of humanity.':a 

As to tbe time \\>hen the fight was resumed we have the 

statement: 

1 Aitareiia Brii.hmal.ta, Ch. 32, 10. 

<IT '!'It q'N•n~'l ~~fu<iT'tl'l ~t Wlil <IT '!illi!Tlll~T ~T f~ifT'Il'!TT ~l't!O:T ~~ 5is: 1 
2 "!f'hlf"C.f: ~HH!t"i' fif!H"'fTifT fqi; 151Cf: I • 

~5;f 'l'UT~f~ijT~l; 'l!fu<:rr ~ToRn~: II~ ~II 
~ li._fi &1% ~ij"l;{T~ ~fif'fiT: I 

fififl<!f&Cf "ifm'l" '~~ill tJi~q['{ II 'I. ~II 
mU fclf.lm f'I'!IT«<T ~~il~f~~ "Sif: I 

~~Nf~"lloU ~~llf ~l;{Jij'§''IT: II~ r=n 

• 3 &~I ~~~~: ~f~HI: ~Tii~S~'I"1'[ I 

cr;n "if~l~<n~~: ~ "1~11 ifll!T~<r: II ~~II 
crcr: f!<~f!"~ ~~ • "Sif~'l" fci1!Tfll"~ 

~~ <ffiqjf'li'l1~1<1 "C!~lq[~1lq_T'{ II'!,~ II 

• 
• 

• 

• 
M. Bh., Dror;a, Cb. 185 . 

• 

M. Bh.! Lfr~r;a., Cb. 185 . 

• 
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(IV) ''The. b"a.ttle was resumed when only one-fourth of tbe 
• • 0 0 

night was 1eft." 1 • ·• . . 
• Her~ 'one-~urth ' m.ust. mean j(lme lmall part as we cannot 

rbink that they could exa~tly esti~ate 'one-fourth of the. night.' 
Thus the moon rose that night• when only a• small pa;t of )t was 

left, '\nd the•descriptife)l of the moon as it. rose was • • 
• • • 

(v) " Then the moon which was like t4e head of the bull of 
Mahadeva., like ~e bow of Cupid fully dmwn out, and as pleAsant 

• as the smile of a newly married wife, slowly began to spread her 
• golden rays.'' 2 • 

• It was a crescent moon with sharp horns like those of a•bull, 
• • 

t~t~se sometime before sunrise, and was 27~- days old. From 
•this it is clear that the Bharata. battle was not begun one the 

• new;m<X9n day spoken of in our reference (i) ; and on the eve of tbe 
first day of the battle she was not quite full but about 13 days old. 
A~ has been said already the night before the first day of the battle 
was a Paur(tamiisi of the Anum ati type-it was not" Riikti. 

_ On the 18th day of the battle, Kp_>I)a's half-brother Valad.eva • 

was present- at the mace-duel between Duryodhana and Bhima. 
IJ.e just returned from a tour of pilgrimage to the holy places. 
His words were :- • • • 

{;,i) " Since I started out, to-day is 40 days and ~ more ; L 

went away with the moon at Pu~yii and have returned with the 

moon .at Sravar;a (Altair)' ' 3 

• Hence on the day of the mace-duel, the moon was near to the· 
• t:Jt~r Altair, an<\ at the mean rate the moon takes about IS days 

and 8! hours to pass from Alcyone to Altair. Owing to the • 

mooll.'s unequal motion it is quite possible for h~ to accomplish 
this journey in 18 days. Hence this passage confirms the-state­
ment made aimve that on the eve of the first day of the battle 

• • 

• 

M. Bh., J;>ro!J-a, Chw 187. • 
2 ~.etn'i'f~{:Jil'9fu! ~~{:Jif'i~{:Jilllil! I 

or<ri.i~~il-rm: J£Micl": ~~TC~R:an~r<~: uc:11 
• • 

3 ilt<fl"R~~T'fl'll' i <q it for:~ ~ 1 

-q~~ ~'111:1l-a'rsf~ '!!'lilt gorWia-: 11 
• 

• 

M. Bh., Drot;to, Ch. 185 .• 

• 
~- Bh., SaTya, Cb. 3~, 6 . 

• 
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t4e moon .was near to the star group Krttikiis or Alc.yone and that . . . 
she was about 13 days old. For- • 

• 
From the day of t~e mo~ at Pu~y~ till the ~ay of • 

• K~l}.a's spe~ch to Karl;ia . .:. 
• li'rom that day till the :v.ew-moon at Antares (Jye~thii) 

• From the new-moo.!! at Antar1s ti]J tblJ moq.n at the 
Krttikas •... 

• And the fight had alteady lasted • 

• Total 
• 

. 
3 days 

8 •• .. 
13 

17 " • 
41 days 

'1'he next day was the last day of the battle and was the 42nd. • • 
day from the day when the army of Duryodhana mar~d .to 
Kuruksetra and Valadeva started out on his tour. 

On. the lOth day of the battle at sunset, Bhi~I~a, the.f1rst 
general of the Kaurava army, fell on his ' bed of arrows,' became 
incapacitat~d for further participating in the fight !tnd 
expired after- m3 days, as soon as it was observed that the sun 

• had- turnerl north. Yudhisthira came to the battle-field to see .. ... 
Bbif}ma expire and to perform the last rites. The Mahiibhiirata 
passage run;; thus:- • 

• (vii) ''Yudhi~thira having lived at tbe"nice city of Hastina­
pura for fifty nights (after the battle was over), remembere! that 
the day of expiration of the chief of the Kauravas (i.e., Bhi~ma) 
had" come .• He went out of Hastinapura with a party of priests, 

·after having seen (or rather inferred) that the sun had stopped 
from the southerly course, and that the northeily course had • 
begun.t"'~ 

It is clear ihat special observation of the winter solstic!e day • 
. was made in the year of the battle, as Bhi~ma was to expi~e as 

soon as it was observed that the sun had ~urrred north . 
• 

Y udhi~~hira started most likely in the morning from his capibtl 
to m~et Bhi?ma on the battle-field. After }he ·Japse of 50 nights 

• 
1 eflil'ijT 1{~): ~ill"!. tf'q1'1{~m:r"l# I 

~ilti ~'{TJ.I~ ~Qil~ ~lil'~~: 11~11 
• ~ for~~i lf~g~~ f.IT!i!i: q~lR<'f: 
• ~fl f.fij'ttilf~«i '119~ ..n't!~T'-l"~i{ II (II 

• M, Bh., Anusiisana, oreBR. XIII, Cb. 167 
• 



• 

8 A\'ClRNT I~DIA~ CllRO~OLOCtY 

from the evening on whieh the battle ended he was sure that . . 
the sun l:J4l.d turne<f no.r-tb." Hen~e the day of Yudhi~~hira's start-

ing out from tJis capital was the day f~lowing the winter solstice 
0 T. . 
,day. \\'ben rudbif;l~hi!a•met Bhrf;lrna at I<uruk~etra, he (Bbi~ma) 

• thus spoke to him:- • 

• "t•iii) '~Tt is a piece of good luck,• 0 YudhistLira, the son of . . . . . 
Kunti, that yolfbave eo•me w1.th your rninisterr::. 'fbe thousand 

rayed glorious ~un has certainly turned jJa~k. Here lying oo my 

bed ef pointed arrows, I have passed 5R nights ; this time has been 

to me as endless as a hundred years. 0 Yudbil?t"ira. the lunar • 
• lltOnth of Magha is now fully on and its tbree-fomths an~ over. 

'J~ought to be•the light half of the month. " 1 

• Here the last sentence was a pious wish not materialised. In • 
our ref~r~nee (vh) '50 nights' and in (Vii1) '5H nigl1ts' are corro-

borative of each other. A lapse of CO nights from the end of the 
8attle and that of 58 nights from the evening on which Bllit;lma 

fell on his "bed of arrows," both indicate the ::;q.me day. Three­

fourths of Jhigha became over at tbe last quarter or the • 

.. Rkli.~fakii day. The time indication is peculiarly identical with that 

of the Briihrna~ws. The lunar months here used are undoubtedly 

"from the light half~£ the month, for reasons set forti• below:. 
• (a) Time from the new-moon at Anfru·es t.o the 

moun's reaching the l\rttikax or pz,,iade~ 

Bblf?ma's generalship 

• Bbl};'ma on death-bed 

1H days 

10 ,, 
58" ,, . 

Total ... •81 

beginning (b) Frofn the r.tew·moon at Antares or the 
of the lunar Agrahaya?Ja till its end 29·5 days• 

• 

• 

• 

• 
• 'l'he lunar month of Paw;a 

i of the lunar month of I'vf agha 

• 

1 fu:'l>lr I~nnsfq 'llT~'J ~'i?Tilr~it -gfl:ff'IS-= 1 

q~"@"'fiTsfo; ~WHO{ ;'i?1ili7Jf~<f!'fi1"; 11'1.~11 
;q~q>;;~Ti:~ "{liU: WUT"if~l<::l if ~m: I 

71'{13 f<rf'!m~ '3 U?:ll 'l~W<i <l?:IT U '1. ~II 
m-erls>i ~if~"!lrm .om:r: ~1-m -gfl:lfw-= 1 

• fr.r~J~ifq: tre!TS<i 'IJ~ ~~qilifCf u~c:u 

• 

• 

• 29"5 ,, 

22'0 

81 

• 

• • 

• • Jl. Bh., Anwiiisona or Bk. XITT, Cb. 1"67 . 
• 

• 

• 
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Hence the two reckonings are corroborative of each .other. If, 
on the other hand, we assume that· the lon.ar lli)nths' cq.unted 
here were from the dark-half o( the month and. ending e;vith the 

light half, the synodic month of Agr:haya'l}.a .would be' half <JVer 

\Vith the oew~morln at Antqres. From tbat time till hh of Jllhigha . 
were ov~r, we coufd get only:-. 

• • (c) Half of Agrahiiya1Ja ... • • • 
. .• 14 '7'5 days • 

29'50 ,, Month of Pausa . . • 
! of Magha • 22'00 •• 

• Total 66'25 ., • 
• 

The number of days bere counted falls short of ihe 68 days • 

which comprised Bhi~ma's generalship of 10 days+58 days ~ • 

which he\vas on deatb bed. It is thus evident that the .lunar 

months which end with the full-moon and half a month eaflier. 

than the new-moon ending lunar months, are not used in these 

Mahribhcirata references. 1 It is also clear that the Mahi'ibharata 
• 

• , ~oays that Bhi9ma expired at sunset on the day of the last quarter 

of Miigha. So far as astronomical calculation is concerned, we take 
that tbe sun reached the winter solstice one day before the expiry 

of Bhl~ma, or tpat full 49 nights after the battle _ended, the sun 

reached the winter solstice according to our reference (vii). We are 
. . 

inclined to think that in this reference a clear statement occurs as 

to the observation of the winter solstice day, no matter eveu if the . . . 

refe·r.ence (viii) be a fiction. 

To SUDOl up :-In the year of the Bbara.ta battle, there 

was the lasS quarter of the month of Karttika.with the 

rdbon near about the star Regulus as we have inferred. Secondly, 

in J.hat year the •beginning of the next month of Agrahaya'l}g 

1 The btil!inal word in p1ace of Sukla was perhaps Kr•!1Ja and a subaeqwent JOedactor • "hanged the word to Sukla, to bring out the approved hme for the death of Bhf~ma. 

\'ilakar;ttha, the commlntator of the Mahiibhiirata quotes a verse from the Bhiirata 

Siivitri, whi~ also says that' Bbf~ma was killed by Arjuna o~the 8th day of t\,e 1lark 

half of the ILonth of Miigha' ~see Bl!l~ma Par~a, cb. 17, stanza 2. In an edition of the 
Bhiirata Siivitri tbi verst runs as 'Bhl~ma was killed in the month ofe Agrabji,yar;ta 

on the 8th day of the dark half.' This of course refers to the day on which Bbf~ma fell 

0n.his 'bed of £rrows'; 58 days afcer thnt, i.e., exactly one da.v less than full two • 

synodic months IJecomes the 7th day of darlc half of lvliigha. Hence also :Rbi~ma 

expir·ed in tne•dark hulf o( Miighrt aucl rl()t in tile light half. • • 
• 

2.,-HOSB • 

• 
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took place. with the new-moon near the star Antares or 

J ye~tl~ii, 'whicle is .. directly stated. Thirdly, the battle •tasted 

. till the IilOOn reached the star 4ltair or Sravmyii. Pourthly' 

when 49 Aights M-(ter the! battle expired, the sun reached the 

winter solstice. We are ta understand py the term • ' N a k.~atra ' 

• simply a star or a star-group. We should also rec-~llect that • • Bhi~ma ex}lired ~n •the d.ly of the 1\st quarter of iYiagha and, as 

we have understood, the sun's reaching- the winter solsSice took . . . 
p!ace one day ear her. 

From these references it is possible to determine the date of 

the Bbiirata battle. We shall use two methods~ but IJ:le res~lts 
• obtained from•both the methods will be approximate. In the first ..__ 

• method we shall, for the sake of convenience, assume that the 
• nearniss of the moon to the several stars as equivalent to exact 

-eqw!lity in celestial longitude of the moon with those stars. 
• \Vith this meaning of' nearness' we may derive tbe following sets 

of data for finding the year of the Bharata bat~le. 

• 

Data for the calculation of thP Date of the Bldirata -battle­
by the First Method 

((l) There was a new-moon at the star Antaus, befqre the 

~attle broke out and the sun turned north in 80 days, i.e., one day 

before Bbi~ma's expiry. 

(b) On the eve of the first day of the battle, the.moon 13 . 
days old was in conjunction with the Krttikiis or Alcyone, and tbe 

sun turned north in 10 + 57 = 67 days. 

tc) 0~ the 18th day of the battle, moon 31 d~s old was in 
• 

~onjunction with SravaY}ii or Altair, and tbe s!ln turned north in 

~g days. 

Calculation of Date by the First Method 
• • 

Before we can proceed with our ealculatioq we note down 

below the mean ctllestial longitudes of the stars concer~ed for the 

year 1931.. • 
titar Me~n ceAlstiallongitude 

Jyefifhii or Antares 248° 47' 57H 

Krttika or AlciJonf' 59° ·1, 44" • 

Sranrz1J~ or Altair 300° 48' gw 
• • 

• 
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(Ai• }'rom the data (a) we assume, as a1Te.11~y stated,· tl1at the 

sun, tbe moon and the star .1 ntures had the same celestial longi­
; . . 

tude at that new-moon. • • • 
Hence the• present (HJ31) longitude af 

the 'Sun at the new-moon at Antares ~-18° -17' ~-p 
,1 I 

Sun's\notior. in 80 days •78° • • • :il' 6N 
• • 

Hence the mean celestial .long. in 1031 
of .the sun for reachin~ the winter • solstice of the year of the Bbarata • 
battle 3~7° an' i)H (1; 

• 
• • 
(B) :&rom the data (b), the moon at the assumed conjunetion 

with Krttiha or Alcyone was 13 days old. 
Hence the (1931) celestial longitude of 

tb: moon at that time was 

The moon was 13 days old and the mean 
f'ynodic month bas a length of 
2!)'530588 •days 

the moon wao; ahead of the ;;un by 

360° X 13 
:.JU'530588 

or 

the sun's present day (1D31} mean 
celestial longitude for that time 

tlun ·~ motion •in 67 days 

Hence the present (1U31) mean celestial 
longitude of the ,;un for reaching the 
wipter solstice of the year of the 
Bhiirata baHle 

• 

3:J1 37~ 

:.l' Hi" 

351 1.511 (~I 

(( ') Fro~ data (c) the moon at our assumed eonjun~tion with 

Sra_vu~ul or .1/(air was 31 days old. 

Hence the presentJHJ31) celestial longi­
. tude of the moon for that time 

The moon was ahead of the sun Ly 

360° X 31 
29;530588· or 

• 

the ~rel!'ent (1931) celestial long. of 
the sun for that ti~e 

Sun's motionein 4ft days 

Renee the (1931) mean celestial longitude 
• of the 8UD for reaching the winter 

solstice of the year of the Bhii.rata 
battl~ 

• 
• 

48' !)11 

• 

• 
21::!2 ° 5a' :.n n 

48° 17f' 48H • 

• 

• 

• 
• 

• 

• 



12 ANCIENT INbJAN OJ11W0iO!,OG Y 

Y-fe thus a'rive.~t.three Q.ivergent values of the pre~e••t (1\.l(H) 
mean celistiallongitude of the 8Un for reaching the winter solstice 
of ~he ye!ll" of the :Bpiirata bcfttle, biz. : 

From data (a) 327° . 391 • 311~ result (1} 

"• (b) .,. 326° 35' 1!)11' • • ' (2) 

•• (G~ • ... • 331° 11' •9'1, " (3) 

J:he mean of these values .= • 328° 281 29" •. 
• From the above t.:alculations, the present (1931) mean tropical 

longitude of the sun at the winter solstice • of the year ot the 
• 

Bhiirata battle is the mean of the results (1), (2) ami (3), viz., 
• 

'-828~ 28' 29". 

Henc.e as a first step the total shifting of tlte wintj3r Folstice 

ur- t~ 1931 A.D. is roughly 328° 28! 2911 ·.;;.. 270° = 58° 28' 29", 

which represents a lapse of 4228 years 1
• 

Now 42 centuries before 1900 A.D., the longitude of tbe sun's 
apogee was about 29°. Hence allowing f~r the change in the 
eccentricity of the sun's apparent orbit, the sun's equatio_n of, 

centre for the mean longitude of 270° in the year of the Bharata 

battle works out to have been + 1 o 511 nearly. 

Hence what was 270° of the longitude of tbeosun in the battle 

year, was 328° 28' plus ro 51' (= 330° 19') in the year 1931 A.D., 
which shows a solsticial shifting of 60° Hl' aod represents a lapse 

of 4362 years. 
' The yEar of the Bbarata battle thus becom;s near to 243e B.C. 

This is the best result that can be obtained from our first method . • 
Calculation oj Date by ihe Second lVJethod • 

• 
On looking up some of the recent calendars, we find that a 

new-rntJOll wry nearly at t,be star 4nta.res took place on:-

(1) December 1, 1929, at 4 brs. 48'4 min. G. M. T. or at 
• 

9 hrs. 56'4 min Kuruksetra mean time. . . • • 
· I A~ual rate of precession "' 50"· 2564 +0" 0222 1, whejje T = no. of centuries 

from 1\JOO A D. As a first appoxirnation, with ~he annual rate of 50" 25, the solstices 

take 418'l )ears to r.ecede through 68' 27' 28". Now from the above e<wation the !lDDur.l 
tate for 1\131 A.D. is 50"' 2633, and 4l8S years earlier (i.e, 4157 years before 1\JOO A.D.) 

it was ,1\Y'" 3335. Working with tbe mea.n of the two values (riz 49• '7984) the lapse 
. . . -

of y~a, s comes out to be 4228. • 
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• The sun's longit':Jde at G M. midnight 1 r Kuruk~e~ra .mean time 

5 brs. 8 min. A. M. "as • 248° Hi' 1011 

The moon's longitude. at thlt time 246,. 4' · 24" · 
The longitude of Antares • • 24ff' 4(:)1 dearly , 

• 
• Iit>nce December l, 192\) was a new-moon day, the conj UJ1C-

. . .• . . . 
t10n takmg place very near to ..4nta;aes. • It was the day of tbe 

new;moon of which t~e pref;iding deity was Indra and it was 

the beginning of the ·synodic month of Agrah'tiya~w. T~irteen 
days later wa.;-

• 
~) December 14, 1929 ; at 5-8 P.M. of I{ uruk1,3etra mean 

time ·which corresponded with the eve of th; first day .Qf • the 

Bhirata batt.\e : • • 

The sun's longitude 
The rPJoon's longitude 
The longijude of Krttildi or Aluyone 

• 
2()2° 11 • 57',. 

54° 401 711 

• 
59° nearly 

The moon came to conjunction with J{rttika in about 8i hJ4i. 

more. ·In the evening at Kuruk~etra, the moon was abou~3° 

behind th!l Krttikas visibly, the moon being affected by parallax 

due to its po>ition near the eastern horizo::1 at nightfall. Ei&.hteen 

days later waE-

·(3} Ja~uary 1, 1930; at 5-8 P.M. of Kuruk1,3etra mean time: 

\or'he smi's longitude . 
Tl;te moon's longitude 
The longitude of Altair or Srava1.La 

• 

280° 22' 2H • • 

2i6° 47' 3511 

300° 45' nearly 
• 

The moon came to conjunction with Altair in 

r:tihis evening co;responded with the evening 

Bbarata batt.le ended. • Fifty days later came-

8 hours • more. 

.on • which the 

• 
44) '20th February, 1930 ; the day c~rresponding to that of 

Bbi~ma's expiry: At 5-8 P.M. of Kuruk~etra meap time: 
• • • 

The sun's longitude 33P 8' 111 • " 

• The moon's longitude 242° 401 5511 

• • 
The moon bad come t J her last quarter a~ about 1i hrs. bef~re . 

• 
• 

• 
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Assuming . tnat .the sup turn~d north Pxactly one day before 
Hhi~ma's expirJ', as bef~re, the true anniversary of the winter 
s~lstice day of. the year of the• Bhara.ta battle fell on the 19th . . . . 
February, 1930. • • 

l 

On the evening of the 19th February, 1~31J A.D., at 5-B P.:H 

or"K~uk~etr~ time wleich.was the G. :M. •noon of that•day, the 
sun's mean tropi~al longitude ;as :1:38° 42' nearly which is in 
excess of the valoo obtained by the first ~thod by 151 only. • 

By• a similar process shown before in our first. method, we 
deduce that the sun's equation of centre for the .,un's mean • 
.Ion~itude of :270° i~ the year of the battle was + 1 o 511 near!/ 

• B.?J1ce what was 270° in the year of the battle was a ~8° 4~1 + 
i o 51' i.e. 3300 33' in 1930 A.D. • 

The t~a' shifting of the solstices up to 1930 A.D. thus becomes 
!i0° 3131 representing a lapse of 4379 years. 

~rhe battle year should be thus very near to 2430 B.C. • 
By the first method we have arrived at the dakl 213~ B.C., 

while our second method gives tile year 2450 B.C. \Ve have 
-,row to examine if there is any tradition which supports these ... 

findings. 

• 
Three Traditiun.s a.s tu the Date of the lJ/uiraia Battle 
• 

There are at present known three orthodox traditions as to 

the date of the Bharata battle. 
(ll · The first of the traditions is due to .~ryabhata I (4U9 • 

• A.D.), who in his Dasagltika, 3, says 'of the present Kaipa, or 
• . Eon, six Manus, 27 Mahiiyugas and three quartet Yuuas 

elaps~ before the Thursday of the Bharatas' '. Tijis is a simple 
statement that the Pal)gavas Jived at the beginning of the astro-

nomical Ka.li a~e or at about 3102 B.C. , 
• (2) The second tradition recorded by Varahamihira (550 

A.D.) is ascribed by him to an earlier astronomer Vrddba Garga 
(much earlier than .\ryabhata I). Varaha sa .)iS • The ~eve~ p;is 
were in tqe M~niis, when the King Yudbi~thira •was .reigning 
• 

• 
1 "'liT~lllif<fi ~ ll~~11 ,'JJ,"@ mH~ 'f ii'.Pllllfi._•H 'f I 

• <ti~~~1TQ~l11 'f ~~f~<umr ~T"(l'll'f l{~il u • 
• Dai!gittkii, 3. 

• 

• 
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over the earth ; his era is the era of the Saka Kings to which 

25~6 have been added ' 1
• The £irst part. ·?f M:tis stata.ment has 

rt-mained a riddle to all researchers up to the· presel!t time. The 

second part gives a mos•t categorical st~tement t~at Yud'hi?thin~ 
became King in -25126 of 8akat era, which corresponds to 

244~ B.C. • • 
(3) Tl~e third tradifion is due to •an ~stronomical writer of 

the I;urii'tJaS, who sa~s, ' From tbe birth of Parikt?it to the 
• • 

accession of Mahiipadma Nanda, the time is one thousand' and 

fifty years (OJ one tbomand fifteen years or one thomand five 

·hundred yeat'E) .' " • 

• 

• 

Now taking the accession of Chandragup~ to have .t~n • 

place in 321 B C., and the rule of the Nandas to have lasteTl • 

50 ye•ars in all, the birth of Parikt?ita, according to the •t~tement 
of this Pura~zic writer, becomes about 1421 B.C. or 1871 ~C. 

Of these .three tradition a our finding of the date of the Bharaf.a, 

battle, whether 2432 or 2450 B. C. approaches closest to the . . 

year, - 2526 of the Saka era or 2449 B.C. It is, therefore, 

necessary to examine the jear, -2526 of the· Saka era. .,. 

• A stronm}Jical Examination of the year,-2526 of the Saka 
• 

era. or 2449 B.C. 

We have found before that in 1851 of Saka era elapsed or 
1.929- 30 A .D~, the various ' conjunctions ' of the moon wit~ the 
sun and·tbe several stars happened in clot:est coincidence with the • 
M ahabharpta references. . • 

From,...::..2526 to 1851 elapsed of the Saka era, the nurnbelt of 
• years was 4377. vVe shall assume that these wrre Fidereal ye!!rs. 

1 'IIHI'i!. il'<!I'II ij<r~: 1!Tefrr t?4'r ~f~f'l!'( <IQ<£) 1 

lil~,~<l\"q~ftyt~~CIICIIWI~~ ~~~:.q II 

• . 
• Br1latsanl11itii, xiii, 3 . 

q:~ q~~~~· ij ~ .... ~ Q~1l~~''l II 

( ti"J~'IT'''f'~il:- ti"J'IcftTf~ QTa'Tii'!'( l 

• 

• Pargiter's Dynastiei nf th/Kali Age, p. 58~ 

10061 • 
• 

2 0 .. 1)R 19GS· 
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:\ow, 

• • 
• Sidereal year 365·2563() 

• • t>idereal month ; -:j7.32166 .. • • 
1 1 d 1 • =13+ 

12; ~- 1+ 2+ 2+ 8• I-t 
• • • • • . • 
1 he t-uccessive con vugents are • 

• • • 27 40 lU'i' 254 2130 25922 
l~l' etc. 

::l 3 !::\ 19 16U ' 1mm • ' 
• 

• Tl.1e last three of .the above eonvergents give tbe luni-solar cyeles ..... 
• 

ot 19, 160 and 19B9 ~ears in which the moon·~ phases with 

respect to.tbe suo and the stan; repeat themsel vet<. • 
• .. 

Here we have 4377 = 1029 x 2 + l(lO x 4 + IH 
• 

In fad Y.e have-
• 

Hid··real year x 4377 = Li$18727·1i!12 Jays 

Siderh.d month x 58iJ l.'i"" 159S72G·993 , 

and t-\ynodic month x 5413d = I;)HH726·978 , . • 
• 
Thus from a comideratiou of the mean motions of the I'Uil 

and the ruoo_n, it is inferred as a certainty that tbe variou,.; 

' eonjunctions' of the moon with the sun and the ~tars reebrded 

• 

• in the Jiahribhrlrata did actn11ly happen in -2'>26 of 8aka era ui· 
2449 B.C. Il<'rtl tbe Jfalulbhrlrata refereDCt'S enabl~ us tu 

construct the battle calendar; we further, want to see how the • 

vari~us phages of the mo..>n near to the fixed st~s happened in 

the battle-year on the da,ys stated, and how the wiote1: 

sol:>tice d'ty etooJ in the year in .relation to the day of Bhi~ma'::> 
• . . 

exp1ry. 

Construction of tltt Battle Calindar • 
• • • It has been said before that a new moon near ,the star Antares 

happenPd in our tiiQes on December 1, 1929 A D., which ~e bave. 
taker! to have been more or less exactly similar to that which 
• • • happenerl ill the y~ar of the battle. 

• 
• • 
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Now .Julian Days on Dec. 1, 1929 =2425947 
' . ' . 

Jess no. of days in 54138 synodic months= l598727,•as shown '!tbove . 
• 

=827220, WhlfllCC 
•• 

:. J u]ian days for the requir~ dattJt . 
the date m•riveJi at is Oc~ober 21, 2449

1
B.C. 

Now ,Juiian da)s on Jan: 1, 1ft00 A.D. =2415021, . , 
and Julian days on Oct. 21, 2449 B.C. =0072~0 . 

• 

• Difference • = 1587801 days 
• 

=43·47 Julian centurie! 
• 

• + 59·25 days • 
• 

(1) Hence on Oct. 21, 2449 B.C. at G.M.N. • ... 
Mean Sun = 189°25'45''·15, 

• 
apparent Sun= 188°46', • 

, Moon = 1~1 ° H3' 411.25, Moon= 191 o4t'• 
• 

Mean Longitude of Lunar PerigE <;,= 188°26'44"·75, 
Antares= 188°131 nearly • 

A Node =1Q3° 915311 ,75, 

Suo's Apogee =27° 4' <:: 11·71, 

Sun's eccentricit.y =0·01833. 

The new·moon near Antares, 
happened about 6 hrs. before, i.e., 
at 11-8 A.M. I\urukf?etra mean­
time and conjunction took place 

very neJr to the star Antares. 

which is the junction star of the rwk?aiTa Jye?~hii. This new • 
noon is mentioned in the MahabhJrata reference (i) cited before . . 

. ~) We have next on Nov. 3, 2449 B.C. at G.M.N., or 

Kurukf}etra·mean time 5-8 P.M. 

• ME'an Sun 
• 

Moon == 2°25'4011 , 

A. Node 
• 

• 
Apparent, Sun=202°4' 

,, 

Mean longitude of K<?ttilta 

or Alcyone = 358°301 nearly. 

• 

• 

• 
The conjunctiog of tbe moon with the Krttikris ha<l happened 

about 10 hrs. before. i.e.,. about 7-8 AJ\1. Kuruk?etT:a mean­
time This phaFe of the moon is mentioned in ~he Jlllahiibluirata. 
reference (ii) quoted before. At. sunset the moon was about 

• 
6c below the l(tltikr7~. • • 

3-1408B 
• 

• 

• 

.. 
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(3) T.m: BA1'TLE BEGAN from ~ov. 4, 2449 B.C. or th~ day 

following. Th~ me-an· longi{ude o£ Rohiry,i junction star or 

·A ldefwran •'fati l:l 0 17'; the conj~nctio~ of the moon with Rolt i t.tl 
bad taken place on • th£> preceding night at abont. 2 RO A.M. 

Kuruk~;>etra. mean titue. ' 

• (4\ On Nov. ~8 at G.M.T. rtly. or 58 A.~l- Knr\1k~;>t>tra 

mean tirne. • • 
• . 

,\pparent Sun=2l!i 0 .i:\' 

:\loon= 193 °3H' H", 

• 
L. Perigeao= Hll 0 30'34", :\loon's celt stiui .. 

• 
• flence in the rooming of Nov. lR, 2449 B.C., the sunriAe 

• happened at 6-2:i A.M. of Kurnk~;>t:"lra meantime .and the ruoon 

• 

• 

rose at 4 29 A. :\I. of K.M T. • 
Thus the moon which was cre~cent rose about 1 hr. 54 min 

before the snnri11e. This moonrise is sp'lken of in the .'vfalut­
bhiirata references (iii), (iv) and (v) qnoted before. 

(5) On Nov. 21, at G. ~LN., or K. M. T., 5-fJ P.M . 

• 

, Moon=244°471 •• . 
Lunar Perigee= 191 o 53' 57", 

A. Node• = 101 °31'2511 

Mean long. of 8ra~a1Jii (Altair) 

=24fl0 171 nearly . 
• 

• (I~ THIS DAY THE BATTLE ENDED, and l!be IJ•OOn bad been . . 
conjoined with the 'junction star' SravalJa about Ht hrs. before. 

This ~as .the day of the first visibilitj' of the erescent after tloe 

preceding new-moon. For on tbe preceding Jay, the 20th Nov., 

2449 B.C. at G. M. Noon, 
• • 

• 
Appt. Sun=219°27', • 

, Moon= 230° 5', 

A. Node = 101 °35' . 

• 

Moon's cotestiallatitude=4°1 128"N nearly. 

MQon-Run =10°381 only . 

• 

Rt'nce the moott was not visible at ~igbtfall on this day . 

• 

• 
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TIJe month of lunar Pau§a was most prob1bly reckoned from 

this ~th Nov., 2449 B.C. by tbe calenda~ aflthorities.of the 

PiiJ.lgava time. • 

6 • • lr"'•'l' • ( ) Lastly on Jan. 10, 2448 £.C. at• G.1'd.N. or )..lvl. ., 

5-8 P.M., • • 

• • Mean Sun=269°l61 0", 

Lunar Perigeer=197°28'1011 

• 
A. 

• 
Appi;. • su•n=27·1 o 91, 

• 
Tbq,s the sun had reache~ the winter solstice about 28 bours 

before, i.e., on the preceding day as already explainecf. • The 

moon came to her last quarter in about 1 O! hrs. late_r. Bhi~tYJ~ 
expired on this" day at about the time for which the longitudes • 

have been calculat-ed. The date of t.he Bharata battle is ti1us 

astronot11ically establi~;bed as the year 2449 B.C .. which is 

supported by the Vrddha-Garga Tradition recorded by 

Variibaniillira. 

Are the iliahnbltarala lieference!) Later lnic1]Jo!a.fions? 1 • 

Tbe. striking consistency of the Ma.hiibhiirata references, may 
lea~J some critics of our finding to propound the the-:ry that thefe 

were all later addtlions bJ the epic compiler of about 400 B.C.,. • 
made with .the help of an astronomical assistant oY his time. 

We are, however, of opinion that such a hypotbt>b;t; as to the~r 

origin is not justiltable. • 

Fnstly, these astronomical references are not all collected at . . 
any single place: they are Bfattered over the bc~.Uie books from 

the U dyoga. to A nuscisana. 

Secondly, the knowledge 
• from the earliest times up 

• • 

of astronomy, developed in India 

to 400 B.C., could not.enableany . . 

• 1 Pr.A. Jilr M. N. Saba in his paper in" Science and Culture " for March, 1939 

pp. 482-488, raised this question. The aut.hor of the presenL IYIJrk replied to 'this 

jn t.he ~· Bciebce and Culture,, July, 1938 :n pp. 26.2U. • • 

• 
- . • • 

• 

• 

• 
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a1ltronomical assistant to determine the set of tl1ost• astt-., . 
• nomic;~] referetlces. ·.which we have uBed in thi3 chapter. Ho 

·far as our ~tudies go, neither tpe ast{onomy of the Brahlltal_las, nor 

of trJe Veddti.gas, no,. -of the Paitlimaha Siddhiinta as summarised 

in tl•e Pa,1casiddhiintilui 'of Varahar11ihira, v.as e~p1al to the 

• iask. ~he arguments in favour •of our position are Bet forth • • • 
below as briefly as po~l"ible. 

FrJrn the ;''vfa.habhiirata reference~ cited above, .we have • • 
~olved two astronomical data for the determination of tLe year 

of the Bharata battle: (i) that tLe year vf tbEt battle was similar . . . 
to the year 1929-30 A.D. of our times in so far as the moon's 

• {ilqases near to the fixed stars are concerned, and (ii) that the 

• observert:J of the sun appointed by _the Pii.I,Jgavas were • salisfied 

that. tll1e sun's northerly couroe had begun exadly aftE-r a lapse 

•or 50 nights rrom the evening on which the battle ended. 

• Before the battle broke out there was a new-"moon near tLe 

star lntares, from which lt1e lunar month oi Jgrahdyal)a began 

in the year. Thirteen days later in the evening, the moon • 

nearly full, wa~ ou:lerved near the star group Krttikds or Pleiades. 

The battle be;5an from tile next morning. On the night follow-

ing the fourteenth day of the battle, a :-rescent moon roc!i some-

-time before tLe day-brea.k. On tLe 18th or the last da.) of the 

battle, tbe muon was conjvined with Sravar;ui ur .lltair.-li~xadly 

fifty nights after the battle ended, YuJhi~thira.was sati~tfied tliat 

the sun had turned north or that the sun had reached the wmter 

sohtice one day earlitr. 
• A:> regards the repetitions of the moon's phases •near to the 

• 
bed stars they orcur at intervals of 19 or 1~0 and 1939 Fidereal 

;ears. Hence by the mere repetition of these phases of 1 the 

moon. ne~r to the fixed stars, no date of any past event can be 

determined. Coupled with these rep~titions of the lunar phases, 

we must exactly know where the winter solstice day stood in 

relation to these pT1ases or the lunar rnonthi of the year •in which 

the .even~ ·happened. Here as shown befor-e, th~ interval from 

January 1 to February 20 of 1930, is exactly 50 days. 

\Ve now proceed to sLow that the interval of 50 day~ bet we•n 

the end iJf the battle and the first day of the sun'~ northerly 

course of the y~r, could not be piedided by the astronornicdl 

• 
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kn~w ledge that developed in India from the eadie(lt times up to 
400 B.C. In Vedic times, for starting the. fiv~. yt.•arly •luni-solar, 

cycle or lustrum, a pec111iar ~ynodic month of Afagha ~as usecl 
from about 3080 B C. Tbis lunar Magh~ 'had tbese three impoP 
tant fe;tureo (i) tb~t it should ,Jave for its beginning the new­

mo~n at [lhani~thti (Del1Jhi'his), (ii) its f~ll-moon eat the •star 
Maghti (Regulus) and 

0
(1:ii) its last quarter at t.he star Jye§tha 

(Ant(ires). 1 In spite of. tbese well pronounc~ characters, it 

could not be a sidereally fixed lunar month. In our timetsuch 

• a month of !f8gha happened truly, accord.ing to our estimate, 
in too years 19M, 1927, 1932 and 1935 A.D. 'l'he beginning • of this standard j}[ iiglw osdllates between the • 2nd and Gth ·of 

• 
Feb~ary, and its end between the 3rd and 7th of March .• 

According to Varabamibira such a Magha came in tf!e. yen,r 2 

of Saka elapsed or 80 A~., and this Jear was similar to !924 

A.D. of our"time. If we allow a slightly greater latitude, the 

year 1929 bad. also this type of M iigha from the 9th of February 

to the 11th of March. Hence both the years 1924 A.D. and 
•• 1929 A.D. were suitable for starting tbe Vedic five-yearly cycle, 

the former being more suitable than the latter . 

• Now Hl24 A.D., bad the same lunar phases as 2454 B.C~, 
and 1929 A.D., the same as the year 2449 !3.C. This J~ter 

year bas become the year of the Bhiirata bat't]e according to our 

findi4:lg. Be~ween the years 1921 A.D. and 19J9 A.D., we had 

~Vedic luni-solar cycle of 5 years, and a similar lustrum existed 

between 2454 B.C. and 2449 B.C. Here the battle year vt/as • 
• similar t" 1929 A.D., as bas been shown already, and the year 

exactly preced~ng the battle year by one lustrum, was similflr to 

'1924 A.D. • 

(1) First, let us suppose that the full-moon d\)' ~ Magha. 
and the winter soL.;tica cfay were the same day in the year similar• 
to Hl24 A. D., exactly one lustrurn before tbe battle year which 

was li.milar to 1~9 A.D. 2 Hence the 1ive-yearly Vedic cycle 

• • • 
I 'l'uis topic has been fully discussed in Chapter XIII on ' Solstice days "in 

• .Yedic L;terature.' 
2 ~be reference is here to the age when Pleiades and Regulu.-. were respectiv~y 

near to the vernal equinox and the.summer aolstice, i.e., about-2450 B.C. 
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Rtarted therefrom would end on the full moon rlav of .U'l'Jhll of 

the battle.ye~r. It4'wouM then be· usual to start the Vedic lusttum 
.; . . 

• 

anew from t:!le day following the {nil-moon day of Jlrigha 
• • • • .of the battle year, :trrd this full-moon day would be taken 

for the winter solstice day ttccording to. the reckonillg used. 

~ow one Vidic }ear consisted of 12 .Junations plus 1:3 nights ; • • • 
hence the estimated da~ of the next winter solstice would be the 

27th day of lunai' Miigha to come. The 2t!th dav of this Mdgha . . .. . 
woultl. be the first day of the sun's northerly course. This day 

would correspond with the 27th February of 1930• A.D. of our 

time. Henc.:e the predicted first day of tbe sun's nortflerly G,Ourse, • 

ar1d.tpe last day M the battle which corresponded with January I, 

• ~3U A.D., would have between them an interval of ;j7 days and 
not 50 .d8!Js as found uy obserration. 'rhus the predicted day of 

wit!tt:r solstice could not gent>rally agree with the accurately 

observed winter solstice day in the Piil).9ava times .• This is also 

illustrated from the following ven;e of the Mah~billlrala, wltich 

contains Kr~t.m's prediction of the fir:st day of the sun's northerly 

•course on which Bhlt;'ma was to expire. 

"0 chief of Kurus, there still remain 5!i days more of your 

iire: then laying aside this body you will attain tl~ose bliSiful 

wo'i'lds whiL'h are the fitting rewards of your good deeds in this 

world.'' 1 

This verse of the original saga is found displaced frot11 its 

• proper setting in the pres~nt rec.:ensions of the Mahabharaur 
Kr~Qa must h~ve addresoed these words to Bhi~?ma at the concluoiun 
of the figl1t or on tbe day followi,,g. We shall di:;cuss t1tis r;tanza • 

mofe fully in the next cLapter. • 
• 
(2) Secondly, let us suppose that 3 years before the beginning 

of the battleoyear, it was found by obser~ation that the day of the 

•new-moon of Magha begun, was the winter solstice day 2 
; then at 

• • • . 
~~T~r' 1il?\ 'if ~~~~~"h i{r.j f~'flifT C!<! ;;;\)fclct~ I • • 

• cto; 7J~: <noifqpffi~iii!· ~il~~ ~"i'tl' f<ftJ'<fl ~~i! n . 
M.Bh., Santi, 51, 44 . 

• 1 Heference"is hne.to the ti!lle about 140() B.C., the datP of the Vedlli1y~'· 

• 
• 

• 
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the.end or termination of the five-yeai ly cycle at.tlle ·starting of the 
battle year, the new moon day or" Miigha be.gun, wouW be" reckoned· 

as the winter solstice dax. •The estimated winter b~stice day fot·• 
J • • • 

tbe bPgi~ning of the next year ,would be tbe 12th tithi of· 

the coming M agha aot.r the first day of the sun· B northerly courstl 

w<..uld be Uw Bth tithi vf Magha and iq ol1f" gauge year 1929-30 
A.D., it would correspoQd with the 11th February, 1930. Between 

tl1e erf!ling day of the batt;e {corresponding with JsnuarJ 1, .lj30) 

and the first day of the sun's northerly course, there woulll 
• intervene 41 ~ays as predicted and not 50 days as observed. 

Th~s judging by the methods of reckoning of. the VPdic an.,d • 

post-Vedic followers of the five-yearly !ani-solar cycles, it was "no~ 
possible for an Indian astronomical assistant by any back calcula- • • tion to furnish the ivlaluibhiirata compiler of 400 B.C. witb'l1e iet 
of astronomical references which we have used to estaulish that 

• • 
the Bharata battle was fought in 2449 B.C. 

Lastly, it rna)' be contended thu t " tl:e M ahiibhiirata writer of 

the 4th century B.C., while inserting the a~tronomical references • • 

merely calculated backon the assumption that the Great W.1r was 
fought when Pleiades formed the vernal equinoxial point, because. 

this" was an older tradition.'' • 
We can here explore the po'3sibilities of the above assumption 

in the following way :-The year of the lhiihmar;,as and the 
VedMrgas consisted of 366 days ar.d a quarter-year was thus of 

91· 5 days. If the K rttikiis or Pleiades were at the vernal equi; • 

nox, then a full-moon at the Krttikas would be <>n the day of 

.autumnal equinox, and the winter solstice day should come after 

91·5 days accord.ing to this mode of reckoning. Now in ordei to 
interpret the M ahiibhiirata aFtronomical references we take a 

gauge year in which the fuJI-moon of KarWkt! took plaee very near 
to the Krttikiis; rhif' year would be 1934-35 A.D. The day of • 

full-moon of [(artb'{w w ·uld correspond with 2Jst November, 1934. . ' 
The prellicted day ~i winter solstice would corres~ond with the 

21st of Felmwry.• According to the lv/aJuibhiirata re~rences, the 

anniversary of the la~t day of the Bbarata battle would be J anu- • 

•ary 6, Hl35 and of the winter solstice day the date would bathe 

25th F~bruary, 1935. 'rhere would thus be a cle!lr difference • 
• 

of .4 days between the ettimated winter solstice day and the .. 
• 
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Jlahiibluimla~statrd u·inter solstice day. 1 Here if we take tbe • • 
Jfa)uibhtlrata ~ate for winter solstice to be correct, we get a total 

.precessij:m of tpe solstice-day amo41.ntingo to 65 days, representing a 

lapse of 48!0 years tiu" 1935 A~D., and the date of the battle is • • 
ppsbed up to 2~76 B.C., nearly, which ogets no anchorage at 

eith~r 0f tfle Aryab1lat~ or the Vrddb~Garga traditiQ.U. H~uce 
the above hypothesis cannot explain the possible finding of tl.e 

JJ ahabharata r«ferences as used in H1is chapter, by the epic • compiler or his astronomical assistant of 400 B.C. 

It is thus established that the }fahiibhiirata ref~rences used by • • 
• us for finding the date of the Bharata battle, cannot be tal!en a~ 

• • 
iJltt:'rpolation by the epic compiler of about 400 B.{'. 'I hey were, 

• in my opinion, the integral parts of the Pii.Qgava saga iVl!ich 

for!Uedet~e nucleus for the oluer Mahiibhiirata and the Bharata 
and were finally included in the great epic when it was fir~t 

f~rmed about 40U B.C. These references have, therefore, been 

taken as really observed astronomical events or pflenomt:na, wade 

• .in the batt:e year itself and which were iw·orporated in tb<> 

uriginal Pat:J<Ja va saga. 

CoNCLl'SION • 
• 

We have thus come to the most definite conclusion that the 

Bhiirata battle <lid actually take place in,- ~526 of Ra~a era or 

:L449 B.C. For one single event only one date is•pos::;ible." \\'e 

• t'ust, the problem of finding this date fron, the M ahabhiirafu 
data, bas bee~ satisfactorily solved in this work for tbe first tiwe. 

The date arrived at makes the event as contemporary with the • 
• 

• 

Incws valley civilization. In the lVIahabharat~ we get man.y 

references to sbow that Rak~asas, Asuras and the Arj an 

Hindus • ba<! their Kingdoms side by • side. In Vana-parva (Jr 

Book III, chapters 13-22 give us a description of the destruction 

of Saubha Puri by Kr~Qa. This may mean the de~tructio.n of a 

city like Mawmjo Daro. The Bhii.rat<J. batt1e was a pre-histarie 

event and fhe PuraQic dynastic lists relating • to •this period 
• 

1 • By the mean recko.ning the number of days from the full-moon day of K llrtti.~a· 
~0 the 7th day of•the dark half of Miiyha x 2\J'3 >< 3+7 = \J5"5 days and 95·~ da. \Jl'5 

,!a. is al~o = ·1 days. • • 
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cannot be taken as correct. They are mere conjectures and could 

be a;cepted only when they could be verWed errom other more 
reliable sources. There are undoubtedly several ~ps in these • • 
lists, which have yet to be accounted for. • h1 many ~ases, wrong 
traditionR may be found. rep~ated in•many books ; they all may 
be echoes of one statement wd are not acc:eptable. 1 ~ot sut4h. • 
are the M ahdbharata references which we lrave• collected from the 

Udyoga.to the Anusasana ~arva. We trust, my .thesis stands 
on solid astronomical basis selected with the greatest care :Jlld 
discrimination. -:~:'be misinterpretations of the commentator have 
b•een, ov some• occasions, confounding for a time. 

The historical methods are often liable to ve" serious er_rorr;r 

by wropg identification of persons from a similarity of names. • 
The astronomer Parasara, probably a man of the first ani second 

. . 
centuries of the Christian era, was wrongly identified witb 

Parasara, the• father of Vyasa, the common ancestor of the. 
Kauravas and th.e Piirp;lavas, by the earliest researchers, Sir 
Wm. Jones, Wilford, Davis and Pratt. 2 They based their calcula­
tion on the statement of this Parasara, the astronomer, as to • 
the position of the solstices ; their calculation bas but given an 

appr~ximate date of an astronomical event, but neither the time • 

of the Paq.<;lavas nor of the astronomer Parasara. Such mistabs 
have been made by many subsequent researchers, who have used 
the sameness or similarity of names as a basis for a historical 

conclusion. N~t such are the astronomical references used in 
this paper. They are all definite in meaning and, as we hav& • 
said already' for an event of which the date is not recorded in a 
• reliable historical work, no -better evidence of date is possible. • • 
Our examination in the light of these references fully corrobora4;es 

the date recorded by Varahamihira whose statement must now . . 
be regarded as more reliabte than those of the host of the writers • 
of the Pura'IJaS of unknown name and time . 

• • • 
• • • 

• 1 For a full discussion of Purii.Q.ic evidences the reader is i:eferred to Chapter III. 
2 Atiatic Researches, Vol II, etc., cf. also J ASB, for 1862 A.D., p. 51. 

Also flrenna.nd's Hindu Astronomy, Ch. IX, pp. 112·125. • • 
·4-1408B • 

• 
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A ·note Qn the 1election of astronomical references • 
• ·.·from the lvi ahabhorata 

• • • :for • 

The Date hf the Blolra.tn-Buttle 
• 

• • 
In our selectidh oi astronomical data in the present chapter 

no usa has been made of those that ar~ founJ in chaoter 143 of 

t~ Udyogaparva and in chapter •3 of the Bhi;ntaparva. 1 

I have understood them to ba mere astrological. 9ffusions of bad 
omens ; they are also inconsistent in themselvesr and as such • 

• tuey cannot h*ve any bearing as to the da.te of Bhiirata-battle. 
• Th.ese are :-

• 

• 

• 

• • srmr:mi ~ 'f~!ir' !r~~'lil ~: 1 
"' 

'lff•h:r~: ~ ~ srrfOtcft~ u~u 
~ '<fTWR<'fil Cffl'i' ~t ;rro<£ I • 

~f sr~~ ~<11· ditw:rm UQ,U 

~IJf ~ •n"lif~ ~(iff ~ !r~: 1 

mm:lf qs~ ~· ~~fij- "' u,ou 

• 

Udyogaparva, 143. 

"The planet Saturn which is acute (tik.1f!U) and ~f great 
effulgence oppresses the star (Rohir;..i or Aldeb·aran) of which 

.the presiding deity is Prajapati, and cau3es great affEction to 
living baing"s. 0 slayer of Mtdhu (Krt;~rp,), :Yf.lt·s ha.ving taken 
re~rograde m )tiou near to J ye$thrl (or A. ntares) has nJw• 

a.poproached the star-gro1,1p .4 nuradhii ('junction star' o Scorpionis) 
or has already reached it of whid1 the pre,;iding deity is Mitm. . . 

, More specially, 0 descendant of Vr~Q.i,•a planet troubles the star 

• 

Citra (01 Virginis). The marks on the moon are changed and the 
node (Riihu) is reaehing the sun." • 

• 
Here Saturn is indicated to have been in opposition ; Saturn 

• being near Rohir;i, the sun must be near to the star Jye$thii 
(Antares). Again. Mars is spoken of as in the nakfatra Anuriidhg 

1 See App;ndit (f~ to" An Tndio.~n Ephimeris, A.D. 7'JO to A.D. 17~9 by Diwan 

Bahadur L. D. Swamikannu Pillai, I.S.O., pp. 4'/9.83 . 

• 
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and i~ retrograde ; hence tbe sun must be near1y oppt>site to it 
and nea.r to the star group Krttikiis (Pleiades):·· The in<lOnststency. 

of the statements is apparent. it planet. ~bich isenot. named 
is spoken of-as have neared to ex Virgin,is. All this is mere astro­
logical effusion stating evil omens, and cannot havs any chrono- 0 . . . . . 
logical bearing~ \V..e next turn to another iiimtlar statement in 

the Bhi~maparva, chapter '13 • 
• • 

.ri'ffi ~~~ nriitt ~;rfa$Ji~ fu~ffi 111~11 
'{~+f~r'SI't~: ~~;q :;:n$Jip;r fu~ffi 111~11 
~R<JWT~<fit em: ~<iUt ~ "!~fu: I 

+rri i1&:mflT$Ji~ ~!j.~UT Q'l~ij- 1111111 

Wii= m!~ '!{~ ~m~~ fq~'qa- 111~11 
W~ Q'l~~(il<iij~ ~ ~m~r~(t I 

~~~~~ ~q fq~: q~'<Pl~: 1111&11 

Cl'$lil~~· ~ ~ ~<ff1i Q'T<fefisr+r: I 

$ll'&f{Tm ~;Jifl~tf ~~Q\'WT o~<if~~n 111GII 

~~~'~ ~ !:r~ sr~<~crr<J_+rt 1 

Rl~r~•.n: ~Jftq~') "!~~i{~(t ~~~~~~ 

" Th~ white planet (Venus)' stands by passing over the star 
Cit~7i (ex Viryinis). A dreadful cornet is stationed at the star 

group PWffyii. Mars retrograde is in tLe Maghiis, 41-nd Jupiter o 

i14 Srava~ii division. The son of Sun (Saturn) oppresses the 

nal1~atra Bhaga 4..f. Phalg uni) by overtaking it. Venus id 
• the rwk?atra Pro~thapada (P. Bhiidrapada) shines there. Both 

the sun and mJon oppras~ the star or nak?atra RtJhiJ!i. A 
cruel planet is stationed at the junction of the Citra and Sviit'i . • 
nak~atras .• The ruddy planet (Mars) looking l!ke fire having got 

the even moti:m at SraMtJii stands by overpowering the nak~atra 

Brahma.. St~tionM near the V1:sakhas, beth J~t>iter and 
Saturn are seen burning as it were and would continue so • 

Mr one year.'' 
We tavulate below the positions of the planets ill' the two • 

• 
refere.nces : - • 



• 
• 

Planet 
• 
• 

Saturn 

• Mau• 

Sun 

Moon • • Unnamed Planet 

A-Node 

Venus .. 
Jupiter 

• • 

A::\ClE.;..rT 1.\"DlA~ < 'HRO~OLOGY 

• 
1 Posilrioh in Nak~atra Position inN b;atra 
1 in i:{ef. I · in Ref. II · 

HohiQ.i 1 

Anuradha 

• 

P. l'bal~uni 
or \'ija.kbas 

}fagla or Rohi~ti 

• 

• 

J ye~th~ or Krttika HobiQ\ or Dban!:?~la . 'i.e., opposite to 

Citr:i 

Near to .fyq(ha 

II 

• .Maghii) 
• HohiQI • 

Bet. Citra & Svati 
• 

P. Bha.drapada 
or Citr?i. 

SravaQa or Vi~akha 

• • 

• 

• All this is hopelessly inconsistent astrological effusions of 

evil omens fit for Mother Goose's Tales only. St111 something 
of chronology of the Bharata battle was attempted by late Mr. 
Lele from them for which the reader in referred to Diksita's 

' ·~~ ~:~, pp. 119-20 (1st edn.l ; the date arrived a~ by 

him was 2127 years before 3102 B.C.-a most fantastic result ! 

·His finding of the po3itions of planet3 does not alsfl agree with 

th~ abovementioned positions indicated in the lvi ahlibharata 

as explained already. 

We again have the two statements:-

(~) u~fa:~qf14ctfor fqm~ U~Q,II 
1'vf.Bh., Sabhii, Ch. ·,g_ 

• (b) ~""~~~for ~m;q~ u~on• 
l'v!.Bh., Salya, Ch. 59 . 

• • •i.e., "Rahu (also) eclipsed the sun, 0 king, when it was not a 

new-moon.'' 
• • These statements are also mere poetic efftisions. In Bhi~ma 

parva, Chapier III, we have another statement \'fhich.Eays :-

• • • 
" The moon ood the sun were ecliP.sed in one month on the 

• 
13th day of either half." 

• 

• 



:bA'l'E OF THE BB.ARATA BA'l'TLE 

We cannot put any faith in any stateme11t of this Slhapter 
of the Mahabharata. Two e~lipses, one of the moob followed· 

by the other of the sun in a fortnight, are nt'lt of very rare otcur­

. renee. In the year 245I.B.C. two su~h occurred:-

(1) • On A.ug. 30, 2!51 B.C: at 18 hrs. G. M.r., or K• .. ruk~etrs • 
mean time 23 hrs. 8 min. • 

• 
Mean Sun=137° 54' 51''·56, • 

" . Moon=317,. ~8' 47"·99, 
• 

Lunar Pl!rigee=l01 o 13' 35"·60, 

" A-Node=144° 37' 5"·51, 
• 

Sun's Apogee==27~ 1' 52" 

eccentriciJy:::: ·018331 

Hence there was 4h lunar ecli~e 
on this day visible at Kuruk~etra., 
and it was of no small magni­
tude. 

Again on Sept.-14, 2451 B.C. at G.M.'l'. 0 hr. or 5-8 A.M. 

Kuruk~etra Mean Time: 

Mean Sun=151" 571 35"·28, 

, "Moon=145° 141 3711.54, 

Lunar Perigee= 102° 48' 50" ·59, 

A-Node::!:143" 5J.' 48''·96. 

This solar eclipse is discussen 
in a subsequent chapter. It was 
visible in the morning from 

Kurukf?etra. 

Now on Aug. 16, 2451 B.C. at G.M.T. 0 hr. or K.M. time. 
5-8 A,M, 

• 
Me~n Sun=123° 22' 33''·69, 

Moon=123° 71 41".32, 

L-Perigee=99" 351 0"·08, 

A-Node=H5" 23' 5711 ·3~. 

1 N.M. happened about 8 ho~s 
I before. 

• 

• • • 
Hence the N.M. happened on Aug. 15, at K.M. time 21-8 

nearly. !.rbe moon was not visible on the 16th. The days of 

• 

• 

the month were reckoned from 17th or 18th Aug. 2451 B."C., 
• • • 

the lunar eclipse fell on Aug., 30 and the solar eclitJse on Sept. 14, 

'2451 B.C. The eclipses in question haJ?pened two years before 
• 
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the date of the BLarata battle as ascertained in this chapter, 
• viz., 2449 B.C. 1 

. . 
~Vuic '!..-Ctlilif:Nti;~u of t~e JJJ/,(lbhiirata 81at<"~Hetds of 

·Planetary positions ,citlt tltofe cuJculu!td fur 24PJ B.c., the year 
vf the Bhan!la battle. • 

• • 
In this \·onuection w/!; think it necessary to examine all the 

Alahribltarata statements of planetary positions at the different 

tin~s of the y~r of the Bhiirata battle,• and compare tlten; with 

the planetary positions in 2H9 B.C. on the foll~wing dates:­

(a) Ot:tober 14, M49 B.C., on the morning of whid~ Kr~~.~a met• 

• I~an)a as describtld in the LT dyoga-parva, chapters 142 and 14a 
ets quoted already on page 21; ;bi November a, ~H9 B.C, i.e., 
on the evening preceding !he first day of the battle for whic~ the • planet~ry positions are t>tated in chapters 2 and 3 of the 

Bhisma-pan:a oJ which those in chapter ;3 have beeJl quoted on . . 
page '27; and (c) Nowmber ~1, :2l19 B C. for whieh the 

• 
planetary positions are found in chapter 94 or the l{ar~w-purva. 

• • 'We now quote below one stanza from the DH~mu-parva, chapter 

2, stating the position of Saturn, thus: 

• 

• 
u~off q~~q futffi u~ ~~= t 
om~~Cir.~'lil~ ~~fu ;j~~~ ~~~~~~ 

• 

" 0 king, Saturn (the slow-going planet) stands oppressing 

the star Rohi~ti (Aldebaran) the moon't~ marks are reversed: gre~t 
dangers are iQJminent." 

Again in the Kar1Ja-parva, we have- • 

• 
0 

~a ~""' t=ifta'T ;r sm~ ~lll+r '<ft~ ~~n ~~= 1 .,. 
·im mr~ ~Cii'tiftcf.<:rOT: mil~ ~=;ns+~f~t?;( fu~~ ll'd<l,ll 

~m= ;iqf~~ti ur~ iSfat<J :q·~~il' fil~ ~~~,u 

• JJoll. Kar~~a, 94, 49 andt51 . 

• 1 In pag~s 482.83 of his work on " Indian Ephemeris." f>iwan Bahadur 
L. D. Swamikannu Pillai, I. S. 0., lends some support to the above finding of the 
date of the Bharata battle- ~frn. Sudbiiklra D~ivedi also accepte I that tb'e Bbarata • 

jattle ~as fought and the reign of Yudhi~\hira began in 2449 B.C., vide bis edition 
of the Mahii-Siddhiinta,eOon~ents, pp. 1·3. 

• 
• 
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_ '~When KarQ-a was killed the streamlets ceas:d to. flow and 
the sun set. The white planet (Venus) bec'a'?e of th~ co,our o~ 

fire and Sun (combust or hetiacally set?) and the S(\11 of !Y.foon 
(i e., Merc,pry)· became heliaca-lly ~isible obliquely." 

"Jupiter surroundirrg the- star Rohi1yii (Aldebaran) became 
as bright as .the sun and the moon." • • • . 

The planetary p,osiijons according to our calculations are 

exhibit~d below:- • 
• 

Nov. 21, 6 A.M. 
K M. T. K. M. T., 171Jl'S. 8 ruins. K._M.T. 

• 
Octol!er 14,6 A.M. II Nov. 3, G. M. N or I 

Planet 

Hef. ,,tars kongitudes ---------• • Longitudes Ref. stars Longitudes Ref. stars 
of Planets. with longs. of Planeto. with longs. J of Planets ~th longs. 

• • 
Sun 181° 10' ll Scorpii 202° 4' 1\ Scorpii 219° 59' o- Sa.gitLer . 181° 4' 203° 5' 220' 53 '• 

Moon 85° 22' •a Le0i1is a· 34' a Tanri 237° 59' a Aquila 
ss· 2o· 8° 17' 240° 16 

Mercury 199° 45' 1\ Scorpii 215° 14' ll Sagitter 199° 22' 1\ ScOl'pii 
203° 5 213° 5' 203° 5' 

Venus 176 ° 7' ll Scorpii 2oo· 56' 1\ Scmpii 223° 52' o- Sagitter . . 
181° 2' 203° 5' 220° 53' 

• Mar; 144 ° 4' a Virginis 157° 45' a Libra 169° 33' i Libra 
142° 18' 163° 35' 169° 30' 

I 
Jupiter 11° 25' a Tauri 8° 36 a Tauri 7° 56' a Tauri . 

8° 17' 8° 17' so 17' . 
Sat. urn 357° 59' 7J Tauri 356 ° 27' 7J Tauri 355° 24' 7J Tauri 

358° 30' 358° 30' . 358° 30' . -
. As to Saturn, 1t is found twice stated that it was oppressq~g 

the star Rohily.i (Aldebaran) of which the presiding deity is 

Brahma, the Creator or Lo~ of men. But the planet ~tands at a 

. 

• 

• distance ofabout 10° from Aldebaran. The distance for the aspect 

of " opp4ession " is perhaps acceptable. As to Jupiter it was 

throughou~ retrograde•and stood near to the star Aldebq.mn. Mars's 
- . 

progress exte~ds from the star Citra (a Virginis) to that•of Visakha 

Q Libra).. 'I.' be planet is called ". paru~a " or . cruel in chapter 3 • 
of the Bhi~1na-parva and in Chapter 142 of the U dyoga.-paorva 
w4ere it· is spoken of as " oppressing" th~ star Cit?·a Qr • 

• 

• 

• 
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a Virqi,nis, but is not given any name. Venus stands throughout 

in the • po~ition • of . ': Combust '' or heliacal setting. lYiercury 

was visible a little before the sunrise r;m ~ov. 21, morning. On . . . 
Nov. B, at evening• ~be moo'n is oppressing the stars Rohi~d, 

while the sun Etanding at 2(Bo 4' may be taken to "'oppress" 

• a!lotber Jtohir;l wh~ch was Antarrs called also Jye~tjui of •which 
the longitude was 18&~ 16' nearly. It seems that in the Udyoga, 
143, the ve~es 8 and l.J speak the truth: 'and in Bhi~·rn-'l, 2, the 

st1nza 32, and in Bhi~ma, 3, the stanza 17 alone, tell the correct 

positions. In the /(ariJa-parva, 94, the v~ses quoted a!·e 
verified by uur calculations. The M ahabharafa • statements of 

• 
• ~a.netary posirions are thus found to be full of " truths and 

fiction " and I trust, in our selection of data for tl'e yea.r of the 

Bba~t!. battle, we have been able to avoid "fiction " and to 
iccept the true astronomical events on which our finding of the 

• year as 2449 B.C., has been based. 

The last but not ihe least important astrenomical indication 

is that Yudbifi!thira was consecrated for the A.ffvamedha sacrifice • 

which was year.Jong and used to be begun with the beginning 

, of spring ( astronomical, when the Sun's longitude became 
330°). The date in question is stated to be C'itrap1in.t61f1iisa 
•( Rim~~ ) or the day of the full-moon near the star 

a Virginis or Cdrii. Consistently with our finding the year 

of the Bhiirata battle as '2449 B.C., the date fslr Yudlri:;;thira's 

consecration for the Asvamedha sacrifice becomes-

March •11, 2446 B.C., on which at G. :VI. N. or [{ ~I. T. 
17 hrs. 8 ruins. 

• True Sun = 329° 421 27 11 

,. ¥oon = 144° 35' nearly 
a V irginis = 142 ° 231 

• 
• 

Astronomical spring begins in 
about 7 hrs. and F. l\I. in about 
10 tJrs. 

This was the <lay of the full-moon which is spoken ~f in the 

A8varnerlhq,parva, Ch. 72, thus: • 
• • 

~~ ~ .f\ot iit~i ~ (fq tft&:TI ~arffi 11~1i 

" Your consecration will be on the day of the full-moon M 

Citra (a Virginis) . 
• • 

• 
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In this year of 2446 B.C., the winter solstice fell o.n Jan. 9, 
• 

on which at G. M. N., • 

Appt. Sun 1 269° .59' 4211 

The Ma~a full-moon came two days later ·on 
B.C., on which at G. M. "N ., . 

·Appt. Sun = 271 a 49' 49". • 
, , • M<ion = 90° 43' nearly 

a Leonis •= 88° 221 

• 
• • 

Jan. 11, 2H9 

• • 

• . . 
It is evident, t-bis astronomical indication also corroborates that 

the Bharata balltle was fought in 2449 B.C . • 
This note exhausts the discussion of all the ti'Vte-ind1'cations 

as can be traced in the M ahiibharata for finding the year of t"he j 

Bhiirata~battle. 

5.:._14088 



CHAPT;ER 11 
• • 

DATE OF THE BHXHATA-BATTLB 
• 

Bluirata-Battle Trarl.tions (AJ 

• 
As quoted. in Chapter I, there are three traditions • as to the 

• ·JMe of the Bharata battle, viz., (1) the Aryabhata tradition that 
it was fought in 3t02-0l B.C., (2) the Vrddba Garga •tradition 

• tha~ ,he Y udhi~thira era began from 2449 B.C., and (3) the 
Purc1rJic tradition or traditions which variously. state that the 

• time-interval between the birth of Pariln;•it to the accession of 
Mahi:ipadma Nanda, was either 1,01.5, l,Obo, 1,115 or even 

1,500 years. 

In the previous chapter, it has been shown that the astro­

nomical ref ere Lees frotu the M ahiibluirata j astify the conclasion 
• that the very zero year of King Yudui:,3~bira 's era was the ·date of 

the Rbarata battle or that the great fight took place in 2·149 B.C. 
itself. In the present chapter we propose to examine .critically 

the first of the other two traditions. 

1. The if.ryabhata Tradition • 
• • 

4rya~hata I (499 A.D.) in his Dasagltikii 1 has said t!Jat ' of 
the present Kalpa or l.Eon, six Malfus, 27 Mahiiyugas and three 

quarter Yugas were elapsed before the Bbiirata Thur!:lday.' The 
three quarter Y~gas were Krta, Trctq. and Dviip~ra which 

elapsed b.efore some Thursday in the time of ~he Piil,l~avas which 
• 

was connected with the time of the Bhiirata battle. There are 
indeed certain statements in the Mahiibhiirata itself which ilaY 

• • 1 Aryabha(lya, Doiagiti~a, 8, lot. cd., Chap. I, p. 14 . 

• 

• 
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that the battle was fought at tbe junction of Kali arid .Dvu.para 
• • . . 

ages:- • 
(1) 'The battle between tl!e Kuru and th.e ·PaQQ.a-.ra arraies 

was fought .at Syamantapaiicaka when it was the junction 
. . 

(antara) of the Kali and Dvapara ages.' 1 • 

. (2) · ,• This 1s Kaliyuga by .name which. hae just beg·un (or • -

which will just begin).'? 
(3) '-you should know that the Kaliyuga has be~n and alsq, 

of the oath tbe PiQQ.ava (Bhima) bad taken before ; so let the 
Pa!JQ.ava have flieedom from the debt (iinrJJya) of his word of 
honour an~ of his enmity.' 3 • 

These· passages show that there was a Kalt-reckoning froiu • 
about tht! time of the Bharata battle. This Kaliyuga which we 

. , 
choose to call the Mahiibharata Kaliyuga cannot be identi~ed • 
with the Astronomical Kaliyuga for the following reasons:-• . 

(~)"Astronomical Kaliyuga an Astronomical Fiction 

At the beginning of the astronomical Kaliyuga, all the mean 

places of the planets, viz., the Sun, Moon, Mercury,, Venus, 
Mars, Jupiter and Satu:r.n, are taken to have been in conjunction 

at the beginning of the Hindu sphere ; th_e moon's apogee and • 

her ascending node at respectively a quarter circle and a half 

circle ahea.d of the.s11me initial point. Under such a conjunction 

of alt the planets there should also be a total eclipse of the sun ; 
but no sucb things happe11ed at tbat tim,3. The be~inning of 
~h), Kaliyuga was the midnight at Ujjayini terminating the 17th 
February of 3102 B60., according to Surya Siddhanta 4 and the• 

iirdharatrika SJEtem of A.ryabhat<1's astronomy as described in• 

~;;;~ ~'f ~~H~! 'fi'~sTtr\<ftW<'t I 

'i!l'i!it!T:I"'J~ ~ ~~T~'I~if<ft; II 
• -M. Rn.., Adi, ~, 13. 

• • 
ll:m{ catm~ii if!i! "'lf"f\!~ ~<'!: l!'f'ti~ 1 • 

• -M. Bh., Vana,.149, 39. 

Jill!' 'fi' ;i!ryif fq-fa JTfcl'ilt qy~ct~ '<f 1 

"'IT'l~ <Hg ~'\~ JTfc!''ijl<TP'<l q{~<!; U 

-M. Bh., Sa.IJia, 61,·~a. 
4 Burgess's Translation of the Silrya• Siddhiinta, Cal. Uuiv.1 Reprint, P• 19, 

• 
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the Kha1p,lakh1,dyaka of Brahmagupta. 1 Again thi,; Kal1~1~ga lt> 

. said to ~ave begun, according to the A.ryabhatiyu, 2 from the 

sunrise at. Lanka (supposed to ber on the equator and on the . . . 
same meridian with Ujjain)-from the mean sunrise on the . . 
18th February, 3102 B.C. 

• No~ astronori!ical events of the type described ab6ve and 
• 

more specially the conjunction of the ~un .and the moon cannot 

iappen botfiit at midnight and at the next mean sunrise. This 

show::! that this Kaliyu!]a had an unreal beginning. 

The researches of Bailey, Bentley and B~r&ess have shQwn 

that a conjun.ction of all the ' planets ' did not hap~en at the 
·btlginoing of this Kaliyuga. Burgess rightly observes: 'it seems 

hardly to admit of a doubt that the epoch (the beginning of the 

, astPo!omiral Kaliyuga) was arrived at by astronomical calcula­

tion carried backward.' 3 

We also can corroborate the findings of above researchers in 

the following way and by using the most up-to.date equations for 

the planetary mean elements. 

Now by using the Khat;4akhiidyaka methods, we readily 

find that-

On April13, 1938, Kali Ahargat~.a= i840037, • 

and the J. D. number on that date=242!)002 

:. Julian day number on the beg. of Kaliyuga=588465. 

,, January 1, 1900 A.D.:::2H5021 

The difference in day I:! = 1826556 

=30 J.C. +306 days. • 
• Now the preC'ession of the equinoxes from 3102 B.C. tq 499 

A.I!. or Aryabbata's time works out to have been=49° 32' 3911 • 
• The mean planetary elements at the beginning of the Kaliyuga, 

i.e., 17th February, 3102 B.C., Ujjayini mean time 24 hrs. are 

• • • 
1 P. • e. Sengupta's Translation of the ' Khatpfakh•tidyaka,' Cal. Univ. Press, 

fntroduction, pp. xiv, seq. ; cj. also'p. 9, also all the rules f3r finding the mean 
places of planets in Chapters I and II. 

2 • 

• -Daiagitikii, ~-

' Burgess's Stirya-Siddhiinta, Cal. Unj\.,, ltepr10t, p. 20. 
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worked out and shown below. We have added. 49° 321 39" to . . 
these mean tropical longitudes arrived at fro~ the n1les used, 
so as to g.et the longitudes measured from the v~rnal equinox · 

• . of Aryabhata's time. • • 

. 

• 
. til •• Cl) QJO':I r.o .sa~ 'X~ s ~ 0 <:; Q) .. E-<o 6 ~ 0>"., 0 rn ;.:~ • . "" .. m ~""d'd~. ~~o;>~.Q~ • ~03.~. .£:S!Xl O'Jaq...~ 

'b£~ •ag;.a..,"'~ 8 "Cb:l • . <0~0..0 p ~ ·;; ~Iii In :::J s:l ""C:j e g ~~ ~-~~ tn = ~ ~~ . Hr-o .... '"0 0 t- ~~ ~ §~ oJ 1-4 as 1:::$ 
...... ..... . ~ t> .~l<:j ~!:; Q) ctS q~ 1!'0 ca a> o::t.: co -+->·"'0 ~ -.., ca = ~ 00 ttj s tfJ t::: 

ll~ 8~~ "' ... 
·K~ tr. oo 

00 !D 0" !" m ~:] ·~ ~ 
ll.l tO Q; ~ 41..£::: QJ § ~ +01..0 ...... ~ 

"00> • .. "'"' -~~li~ ;; s~· ...... . 8-;:;., • "'~ ~ (;>~ Q) ·~ '"'==· ..., 
~ ~~~~ f ~~ ..... .... ..0...:::: ~-

OJ ~ fq "" ·~ns ~8 e M~ +-''1j e:3 

i ., ~ .... ~ Q) Q,) 2 ~~ 8.,._.-~.z. 
p:; :2oc-T ,:; ·z :> <11·.::: g:: ~ ~ _g 8 .s ~ilootQ~ • 

• 
Sun • 301° 40' 9'22" 351° 12' 48" 0° O'· 0" + 8° 47' 1~" 

Moon 305 38 13'81 3>5 10 53 0 0 0 "4w 49 7 
• 

Moon's Apogee 44 25 27'66 93 58 7 90 0 0 - 3 58 7 . 
,, Node 147 20 15'05 196 52 54 180 0 0 -16 • 52 5.! 

• 
Mercury 268 24 1'65 317 56 41 0 ·0 0 +42 3 19 

Venua 334 44 50'25 24 17 29 0 0 0 -24 17 29e 

Mars 290 2 54"67 339 35 34 0 0 0 -120 24 26 

JuJ'iter 318 39 45'74· 8 12 25 0 0 0 - 8 12 25° 

Saturn 282 24 15 07 331 56 54 0 0 0 +2S 3 • 6 

Hence we see that the assumed positions of the mean planets 
at the beginning of the astronomical Kaliyuga were reaJiy. 

incorrect and the assumption was not a reality .• But of what 
• use this assumption was in Aryabhata's tim'e, i.e., 499 A.D., is 

.now set forth "elow. • 
A.ryabh1ta says1 that when he was 23 years old, 3,600 years 

of Kali had elap3ed. Aocording to his A.rdharatrika §ystetn-
• 

• 3600 years= lioo of a Mahiiyuga=}314931·5 days . 
• 

Again according to his Audayika system, 
• • 

• 
1 

3600 years= 
1200 

of a Mahayuga= 13,14931"25 days . 

• 
Theoreferenee is quoted later on~ 

• 

• 
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Hence a~cording to both tbeFe systems of astronomy of 

Aryabhat<~.. by cotnting 3,600 )ear~ from the beginning of the 
astronomical ''({af: epoch, we arrive at. the date ivlareh 21, 499 

·j\..D., Ujjayini• mean tim~, H noon. The unrea~ity of the I\ali 

epoch is also evident from t!lis finding .• However, tl~e mean 

phtQfts at t~is time work out as given below:-

·-

.. 
Date: March '21, 491 A.D.-Ujjay1~d "'t1ean Jliddfly • 

Planet 

St'tn 

Moen . ~ 
Mom~'" A pogec 

• 
" ~cde 

Merc11ry 

• 
~lfeao I'''llg. 

-! ,a;,e~rat ~:ka 
system .. _ 

0' 0' (l" 

280 48 0 

3i 42 0 

352 12 u 

180 0 0* 

Mean I"'oni'· 
.1 uday :k,_, 
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0 
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35 24 S8 

352 2 26 

• 183 9 51 
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l•,da)Jika 
sy9tem 

+ 

+ 
+ 

+ 

17' 55" 
• 
23 8 

17 22 

9 34 

+ 2. 50' 9" 

• ienus 

Mars 

356 24 0 

7 12 0 

356 24 0 

7 12 0 

356 7 5 I + 

6 52 45 + 

16 9 

19 15 

.l'lpiter 186 0 0 

Satmn 49 1? (l 

187 12 f) 

49 12 0 

1R7 ]() 17 ~ + 

4q ~1 13 + 
1 J3 

5() 47 

It is thus clear that the beginning cf the HindQ Astrorfomi· 

cal Kaliyuya was the result of a back calculation wrong in its• 

·data, and was ~hus started wrongly. 

It is also established that the astronomical Kaliyuga-reckoning "' 
is a 'Pure astronomical fiction created for facilitatij:Jg the Hindu 

astronomi..:J.l calc,llation.; and was designed to be correct only for 

499 .\.. D. 1
• ~his Kali-rc3ckoning cannoc be earlier than the date 

• 
when the R:indu s ·ien>ific Sitlrlh lntas really nme into being . 

• • 
0 

* The mean o~ "these two longitudea is a1mo"f the ~rtme a~ the ;orrcsponding 

• figure in the next co!Jwn. 

ol P, C. Sengupta-Tran3la.tion of th"' Khag4ai<:h3.JyalL•, lctrvdm·tion, p. XIX­

~flilif cnr~ iftfo~Til1lfcUa,rf3l~ifrVT~cn ~~it~if""·-lfqrc;r: ~ ~r: (<(· i:O e-;r"._ • 
ct'lrif!~~· ~~ ~m~,_.lffl"!: li~r~: <~mr: n · • 

-Observatio~ by Suryadeva Yaj van, tllee commentator of the J •yabhatlua. 
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As 4ihis conclusion cannot but be true, no .Sanskrit work or 
epigraphic evidences would be forthcoming as to the. us; of this 

astronomical Kali-reckonin•g prior to the d~e 499 A~D. • 

• . 
(b) Astronomicat KaH:reckoning a Possible Creation of 

- . . 
Aryabhata I • • 

. . 
As•has been said befor~, Xryabhata I in his J[alakriyii says, 

• ' Now when 3,600 years and three quarter· yugas had elapsed, 23 

~ears were ove~ since my birth~' 1 We may interpret how be 
• 

could ~rrive at 3,600 years of Kaliyuga elapsed, when he was 
... . . . 

23 years old, in the following way:- • • • 

Varahamihira in his Paficasiddhiintikii says that tbe longitude 
of Magha (Regulus) was 126°.2 This was probably ~newn. to 
Xryabhata I, as we feel inclined to conclude that it was the old 
Surya-Siddha"nta that was quoted by Varaha when stating the 'pola;• 

longitude of the seven 'junction' stars in his work. In Pa:r;1<;lava 
time further, it is stated in many places in Sanskrit literature thaie 4 

'• th~ r~is or the stars of the Great Bear were conjoined with 
the Maghiis.' Xryabhata I may have assumed from it that tha 
summer solsticial colure of the Pa:r;Jr;iava time· passed strai~bt 
through the star Maghii or Regulus 8 for which the longitude was 
known in his time roost probably as 126° as measured from the 
vernar equinOX'\ In PaJt<;lava time its assumea value was taken 
at goo·. This would show a solsticial shifting of 36°. If we assume . 
further that Xryabhata knew of Ptolemy's precessi8n rate of 1 o 

•per 100 years, the time from the year of the battle to Xryabhata 
I's time (499 A.D.) woald be 3,600 years. The battle year would . . 

• 

then be 310la B.C. Thus we see that Xryabhata I may have made 
the statement about ' Bhi\fata Thursday ' depending• not on an 
actual tradition ha,nded down to his time, but on some wrong• 
back c~lculation based on an incorrect as~umption about the 

• 
• - q~~lift qf~l~r Ol!Cf1cir~q>q ~1!'1F:a: 1 

<:J::rf~r f~21fcr~«n~~ iii! ijj'lfiflso'1cn: 11 

• • 

-Arya'bhatzya, Kiilakriya: 10 . 

• -PaiicasiddMntika, Chapter XIV. 

•3 An accurate c~lculation on this ~ypoth(lsis woul_d lead to the y11ar 2350 B.C . 
• 

• 
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position of the· sol.tiees of tile Pa9<)ava time, and an incovect 

annual r;te ol precession of the equinoxes transmitted to India at 

• that tiorne. • • . • 

~c) Conflict of ifryabhata Tradition u<th .;.v!ahabhtiTata •Evidences 
• • • 
It is readily seen.tha"t the year :U02-0l B.C. wa; similar to 

1935-36 .\.D.1 In 19:-35 the new-moon near· Antares took place • • • 
on tphe ~6th November, 1935. The anniversary of Bbi~ma's 

expiry which came 81 days later, therefore felle on the 15th 

February in 1936. The total shifting of the sotstices. up to 

f9e5.A.V. from •3102 B.C. works out to be 69°3:21 nearly. The . . 

sun had the tropical longitude of a:3'J 0 3:3r ( =:270° + 69°32') at 

~ . 

about p<J~n (Calcutta) of the :29th February, 1g:3(i, the day follow­

ing which corresponded with the day of Bhi~ma's expiry as far as 

the solstices are concerned. Hence if we take the • year of the 

Knruk~etra battle to be 3102 B. C., the day of .Bhi~ma's expiry 

becomes 14 or 15 days before the sun's turning north. Thus 

3102 B.C. for the year of the Bharata battle becomes an 

• 

absurdity as judged by the 1ilahabhiirata references. 

• We thus see that the .~ryabhata tradition that lhe Bh~rata 
b~ttle was fought in :il02 B.C. is an impossible proposition. 

First of all this astronomical Kali-reckoninr is a pure astronomical 

myth created with a definite purpose. [t was the result of a 

back calculation wrong in its data, the reckoning itself cannot ~e 
traced to a date possibly earlier than 499 A.D,, a creation most . -
probably of Aryabba~a I. The beginning year of the astronomical 

• Kaliyuga or 310:2 B.C. it; at serious conflict with the Mahiibharata 
evidences we have used for determining the yf'at of the Bharata 

battle. • H&nce Aryabhata tradition is totally untenable . 

(d) Mahabharata J(aliyuga 
• • As the 1\if.allabhiirata says that the Bhiirata battle was fought 

at junction •(antara) of the Kali and Dvdpara ag~s, Wi should now 

•try to ascertain w~en this MahtibluJ.rata Kaliyuga was started. 
• 

• 
I The number of §ears between 3102 B.C. a~d 1935 A.D. 

~·5036 years(siderea.l):'Ui39 >< :.l·t·J60" 7+19 x :2 years . 
• 
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The beginning of the five-yearly !ani-solar cycles or .yugas of 
• • 

the Vediingas is associated with the day of·the winter !Jolstice . . 

thus:- • • . . 
' When. the sun, the moon and the· naksatra Dhanistha . . .. 

(Delphinis) ascend the he:tvens together, it is tile beginning of • 
the Y~ga (cyele), of the month of Magha_ 01 'l'apas., • of th; 
light half and of the sqn 's.northerly course.' 1 

Again all Hindu calendaps and the PurarJaS2 s~ that t~ 
Kaliyuga began with full-moon day of Magha. This Kali-

• beginning was • quite different from the astronomical Kali epoch, 
the later• started from the light-half of Oaitra, i._e., from Feb .• 
17-18, 3102 B.C. Judging by the beginning of the luni-sorar • 
cycles of the Vedanga period, we should identiry the day of the 
winter solstice with the full-moon day of Magha, in ~n~ing. 
the beginning of the Kaliyuga which is mentioned in the 

Maluibharata and the PurarJas. • 

Now we assume•that the PurarJic Kaliyuga was started from 
the full-moon day of the standard month of Magha, of which 
we have spoken before/ and that day was also the day of the 
winter solstice. We also understand that it is the same Kali 
yuga o~ which tne reference is found in the M ahabhiirata and 
the PurarJas. 

We agree to accept that this standard month of Miigha 
happeneain our own time in 1924 A.D. from the 5th of February 
to the 5th of March, with the characteristics, viz., that it began 

• 
• 

~T~l~qci 1U"i~tf: ~S<rti ~'li, H 
-Ylij11.~a Jyauti§a, 6. 

2 ~2£1~11!~~ <'! m ~cl\~1 if'lt<r~l <lilf~C(\ 'IJ~tr~ 1 
• 

•ni~ii1~~ C'!fi!~q~ ill<iT~m ~~ "'{ iir~ u 

• -Vinwpuriit!a, IIf, 14, 12·13 • • 
&lso 

• 
q~3ft "'{ i{['C{~ orll~ "'" "l'l'm~m 1 

• 
~~liT: "Ql"C'!l 'liJ~ ~'t!~T~'Iiffi:<liT H • 

-Maf,,ya P!lliif!.a, 17, 4·i. 
3 Yid• Chapter I, page 21. 

6-140813 

• 
• 

• 

• 

• 

• 
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with the. New-moon at tbe beginning of the Dhani~~hii ~luster, 
• bad i~ Full-moon· near the Jlaghiis and the Last Quarter 

• 
conj~inod \lith J ye~thii or Antares. • 

Now according fo our finding the year of Bbarata battle was 
• 

2449 B.C. and in so far as the mooD's phases near to the fixed 
~tars areeconcerne~ it was similar to 1929 A.D. 1

• Hen~e 2454 

B.C. was in the sam~ way similar to 1~24 f...D. 
It was ire2454 B.C., on the 9th. January, that a full-moon 

frappened. At Greenwich mean noon or 5-8 p.m. Kuruk~etra 
time on that date the apparent longitudes were for 

• • 
• . . 

• 
Sun=269° 361, 

Moon=86° HY, nearly . 

• 

Th~n!tlon was ahead of the sun by 176° 401 nearly ; and the 
• full-moon happened in about 7! hours at about 1 o 15' ahead of 

• the star Regulus or Maghii. The sun reached the winter solstice 
21 hours later. The day of the winter solstice and the full-moon 
day were the same day according to Mahiibhdrata convention 2 

of its ending with the sunrise. 
Most likely the lv!ahiibhiirata Kaliyuga truly began from this 

year of 2454 B.C., lOth January, when the Pa.t;1~vas wet"e still 
• on exile. The year of the Bharata battle or 24i9 B.C. marked 

the end of five-yearly cycle, was within the sandhi or junction 
of the Dviipara and Kalf, ages. This sandhi \fas a period which 
was taken to last a hundred years, i.e., till about 2354 B.C. 

• most likel~. During this period men were uncertain when the 
Kaliyuga began. Hence the year of Bharata battle corning ijve 
-years after 2454 B.C. was itself taken as the bjlginning of the Kali.­
yuga. The year of Kr~-':la's expiry coming 36 years 3 after the 
great ba,itle and 41 years (=38+3) after 2454 B.C. was also a 
beginning · of the Kaliyuga. 4 In these years also the day of the 
winter solstice was not much removed from the full-moon day 

• • 
I TheJoregoing chapter, p. 12 et seq, 
' M. Bh., ASvamedha, 44,2 . 
3 M. Bh., Mau~ala, Ch. 1. 

4 ~ 9l~T f~ ~lct~f~i'l if~l~flf 1 

J!fcltl"tf 'li~gif ................ .. 

• 

• 
• • 

• 

• 
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of Mjgha. Hence followed a 'rule of th.e thUillb' that_in this 
period, whenever the standard month of Miigha should •apparently 

return, the day of the full-moon .was taken as. the .wiJ!ter solstice 
day. • • 

As a.n illustration of how the above ' rule of the thumb ' • 
• • • 

was followed lor predicting the winter solstice• day in Pa9-gava 

time, we have alrea<ly eonsidered the words of Kr~J!a as to the 
expected"day of Bhi~ma's exJ!iry in Chapter L 1 We propose ao 
discuss it again .l:l,i back calculation. 

• It has beeti shown that the observed day of winter solstice 
• 

must have been the same as the Miigha full-mo~ day of 9tb . 
to lOth January, 2454 B.C. After the completion of the fiv; • 
yearly Toni-solar cycle in 2449 B.C., there was apparently a • 
return of the standard month of Miigha. The full-moon fen Ol) 

the 14th Januar.y, 2449 B.C. on which at G.M. noon:-

• Appt. Sun=274° 531 

, Moon=90° 391 nearly. 

Thus the full-moon happened about 8! hrs. later. This 14th 
of January was the P.stimated day of the winter solstice for the 
year 2~49 B.c.·, but. it could not be the accurately determined 

• 

solstice day. Now tbe Vedic year was of 366 days or 12 luna-
.. 

tiona plus 12 nights. If we count 366 days from January 14, 

2449 B.~., we ar;ive at the estimated day of the winter sol~:"tice 

as january 14, 2448 B.C. The first day of the sun's northerly 
course (as estimated) would be January 15, 2448 B . .C., as the 
diy for Bhi~ma's expiry. Now the ba.ttle ended on tbe 21st 
November, 2449 I3.C. The number of days between these dates 

• 
becomes 55 days. But one day more was probably included in 

·this period in the following ~ay :- • 
We have shown in Chapter I, that in the yea1 9449 B.C., 

the calendar authorities of the PaJ;~.qava time, m~st probably began 
• the reckoning of the le.nar month of Pau?a from t~e 20th of 

• 

November.2 laenc~ between this date and the expectEltl day of 

Bbi~ma's expiry, the 28th day of lunar Magba to come, there • 

w~uld be 29•5+28=57•5 days (here the estimated day of winter 
• 

1 M. Bit., Santi, 51, 44, loc. cit. . . 
• 

2 Chapter I, p. _FJ. 
• 



• 
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solstice. wlts th\\ 27t? day of lunar 1Iagba and Bbi~ma was to 
expire on Ute following day). Now reckoning from the day on 

whic!l the ~ttle end~d till this,expected day of the sun's norther­

ly course there would be. 56 or 57 days. This wenld explain 

• ~nn,1a's prediction about the expiry of· Bhi~ma, most p~obably 
made on •the date• on. which the battle ended or· on the day 

following. • 
• 

• (e) •Evidence of the Mahiib1iiirata [(ali-reckoning 

A question may now be asked if there is any. evidence t}Jat 

this Mahabhiirata [{ali-reckoning was current in India•for some 
• • tirae. The following instances may be cited:-

• 

(1) A verse quoted in a work named the Laghu BJJiigavat­
lim~a• by Hiipa Gosvami, thus speaks of the timfl when the 

·Buddha was accepted as an incarnation of Vi~IJU 1 
:-

' He was revealed when 2,000 years of the Kaliyuga had 
ebpsed ; his form was of a brown colour, tw<JLhanded and bald­

headed.' 
Now the Buddha's ~ irva~Ja took place according to the latest 

authorities at his age of eighty in 483 B.C. 2 He was thus born 
in 563 B.C., and began preaching the truth that came lA:> him 

·when he was thirty-five or about 528 B.C. Two thous'lnd years 

before the NirvaiJa year was the date 2483 B.C., and our finding 

of the year of the battle is 244:9 B.C. Hence ;tccordin~ to the 

rough statement quoted above a Kali-reckoning was started \lear 
• about the lear of the battle. 

(2) Again all orthodox Bengali almanacs record that 3 .in 

the Kali age, kings Yudbi~tllira, Parik~:>it, Jau.amejaya, ~atanika, 

"C'ikramaditya and others of the lunar race, 120 in number, ruled 

for 3,69~ years 3 months and 18 days till the Muhammadan 

conquest (of Bengal presumably, as it is essentially a Bengal 

tradition). The Sena dynasty of Bt~ngal, which claimed its descent 
• • 'lim O<lm: ffi~·r~~f~CT~ i!ft , 

• ~f'tf: qT~<~lliT~ f;;~'ll f"'<jiU~f~cn 11 • 
Quoted by Sir William Jones in his paper in the A.,·iatic Researches, Vol. II, p. 22. 
2 Perhaps the re01l NirvaQa year was 544 B.C. • 

• 
3 "q;<i~'\ -g\l:if'BO: r~)f~;;r•rit:i!<l"~CIT•ftq;f<Hiilllf~i<ll!~CT!l"; f<i'l!«~f'l:flli'l1'i'~~<iil: 

1:~<h!i~~' "-:1'11if:. ~l~~~f<{iflf.li1HHf'9q;q<ifif~fCT~l:fTf1:1lli~?.J ·vr~cr~~~"'lf~ «n~ 
-:tn\ 9i(<ll ~!f~l'i~l: I Cit!; ~1~1 ~'li!!<!lif .. ," ere. . 
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from the lunar race, reigned independently in East Bengal for . . 
some years even after the conquest of West Be~gal by ·Muham-
mad Ibn Bakhtiyar. If wet count 3,695 years frorr! .2449 B.C. • • we arriv~ at th~ year 1247 A.D. for the"extinction of the Sena . 
dynasty, and is verJ nearly tnte historically. Hence the 
M ahabharaLa Kali-reckoning was started from the ze~ year .or . . 
the Yudhi~thira Era_, th~ very year of the "Bbarata battle. 

We trust, further evi~ences as to this M al~abluirata Kal~­

reckoning have all been supplanted by the astronomical '!ral~ 

.years started.by A.ryabhata I, in 499 A.D. So great was the 
fame t>f Aryabbata I, as regards astronomy and reckoning time, 
that very few dared to contradict him. Ravrki:rti, the fap.lQ\18 • 
writer of the Aihole inscription of Pulakesi:n II (634 A.D.)~ 
accepts Aryabhata's finding of the year of the Bharata. b.attle in 
speaking of his time as 3, 735 years elapsed from that event. 1 

• 

To sum "up: The Lvl ahabhiirata indeed says that the Bharat.l. 
battle was fough~ at the junction of the Kali and Dvlipara ages; 
but the Maluibharata Kali age was different from the astronomi-
cal Kali age started by a back calculation by A.ryabhata I, in 49ge 1 

A.D. The former Kaliyuga truly began from 2454 B.C. (10th 
J ariuary). Even the year of the Bbarata battle (2449 B.C.) was 
in itself a possible beginning of this Kaliyuga, starting fr~m 

the 14th January, 2449 B.C. We have shown examples of the 
Mahi!bhlirata • Kali-reckoning that have continued up to the 
present time from some other source~. The astronomical Kali­

reckoning is a mere astronomical fiction created by • A.ryabhata i, 
• for a. definite astronomieal purpose, is an unreal thing as it was 

unconnected witJ:! any real astronomical event, is the result Gf a. 

back calculati'm based on incorrect astronomical constants.• It 
never could have existed before 499 A.D. and thus ~anaot truly 

point out the time of any historical event prior to this date .• 
Thus t_!le Aryabhata tradition that the Bharata battle was fought 
in 3102 B.C. is tota~ly indefensible-is a pur~ mytb. 2 

• 

• • fti~q~ fq~~t;f' ~ ~lU!~l~<lll~('f: I 

ll"H1~1!og~! ;r~~~~ tl'ij\J n • 

• 

-Epigraphia Indica, VI1 pp. 11-l2· 
2 Cj. Dr. Fleet's discussion about this Kali era in JRAS, 1911-pp. 479 et IBf., 

• an~ pp. 676 et esq, • 

• • 



CHAPTER III • 

• DA'rE ~F .THE BH.ARATA BATTLEJ • 
• 

• Bhiirata-Battle Trad1tion (C) • 

2. Puraf}ic Traditions and Evidtnch 
• • 

• Before we call consider the Purii~tic traditions and evidences 
iB •to• the time of Bharata battle, it is neceE>sary fer us to establi~h 
whieh of the PuriiJJas, as we have them IlOW, have the oldest 
st~ata !n 'hem and which the latest. In fact we have to settle 
which are to be believed and which not, or wqich were the 
originals and which the borrowers and interpreters. We have 

• to think of :-

• 
(a) The Sequence of the Purdl)aS 

The Puni~ws which ap.rarently seem to thro~ any ligll't as 
~<1' the date of Bhii rata battle are :-

(1) The Matsya PuriiJJa, 
(2) The v ayu Purlit]G' 
(3) The Vi~YJU Puriif}a, and 
(4) The Bhiigavata PuriitJa. 

• 

In all these Puriinas we have the records of som~ of the earlie.r . . 
positions of the equinoxes and solstices, which are mere traditions 
and were n~t true for the time of composition of these works. 

• The latest positions of the solstices as given in these works 
may be some guide. a> to the real sequence of these P4trii1:ws. 
The Matsya f!uriirJa says that the sun reache<l the southernmost 

• limit in Ma~w and nothernmost limit in Sriiva1}-a. 1 • This is of 

• 

the same type as of the Jyautifa Vediinga rule '.~!agha-sriivaf}ayo- • 

• 
• I M at.1-ua Puriit}a,124,.U and 50 . 

• 
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ssadq' 1
. and this was true for about 1400 B.O .. The same 

statement occurs also in the Vuyu PuriirJa,2 t~geth;r \\rith the 
more definite statement as~ ·the position of the sqJstices,. viz., • 
that .of th~ nak~atras the first was · Sravi~tha~3 A little lat;r the · 
Vayu Pura}}-a. again says that the cii·cle of constellations began 
from •the nak~atra Sravar;a.• Hence the l;tte~t indication of th~ 
position of the winter solstice was true for about 400 B.C., and 
it is tM same as in the pmsent recension of the N ahiibharata. ~ 

• Thus from the astronomical indications it appears that the 
Matsya Purii!J.a tas the oldest Pura}}-ic stratum, then comes the 
Viiyu ifl the same respect. 

• • • 
Another evidence which helps our finding is that bot!! t"he 

• 
M atsya and V iiyu Puriir;as are mentioned and quoted in the 
present racension of the M ahabharata. 6 According to 1-a.giter / 
of the Viiyu and Matsya Purar;as, the Matsya gives the old;st 
version, Viiyu ·the next in so far as the dynastic lists of the KalT 
age are concerneti. Hence our finding of the s~quence of the 
Puriir;as has some support from Pargiter and so also from Dr. • 
V. A. Smith. It mu3t be clearly understood that we do not 
mean to say that the Purar;a8 as a class of literature did not • 
exisr before tb.e pre3ent M atsya and V iiyu Puriir;as began to be 
compiled. In the Satapatha Brahmar;a or the Brhadiirar;yal«r 
Upani§at,S we find the enumeration of different classes of 
literature in which the Puriir;as have a place. In the ifsvaliiyana 
Grhya-Sii.tra, the Puriir;as and Giithii-Niirasants'is 9 are distinctly 
mentioned. We do not, however, know the names oi the Puriir;as 
.which were current in the age of the Briihma~ws or of the Sutras . 

• 

• 
I Yiiju~a Jyautifa, 7. 

J{q~~ mil:~r<ft 11-~R'~~~T<l<r'fi: 1 .. ' 

~rtrl'i ~f,;j'1JTi~ ifl"f"-f[qi!Jm: ~~r n 
2 Vii~u Purii1;1a, 50, 172 and 1:?.7. 
3 Ibid., 53, 111-116. • • 

4 Ibid.,- 53, 119. 

' M. Bh., t-svanwdha, 44, 2; for discussion, cf. Chapter I, p. 1. • • 
6 M. Bh., Vana, 187, 55; also M. Bh., Vana, 191, 16. 

'I~~~qt ifffl "!{~~ qR'll"lftlC!lt I <!rwltmll~~~ ~fafll(~~Cii{ I 
7 Pargiter's Kali Age, Introduction, p. XX. 

8 Brhadiira7J-1Jaka Upani~at, IV, 5, 11. 
1Jcaliiyana Orhya-Sutra, 3, S, 1. 

• • 
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Now comrng to the l'i~t;IU Purtiry_a, we fiud that it is. tbe 
• tailing ot Parii~ctra, the· father or Vyasa to one Mi.!.itreya during • 

• the rejgn of.Pariiq;it, 1 the granJI:lon- of ArJuna. Thus Vyasa 

· being the grand fa the/ of tba Pa"rp~avas, PMiis1ra was the great­

great grandfather of Pariksit. Ia !!he J!aluibluirata itself 

"P~trasara it nowher~ described ~;; taking part in tae events of 
• 

the PaQ~ava time. Hence the story of.the.origin of the Vi~~ut 
Purdrw confliclll! with our sense of hisb~rical perspective. • .. 

Again coming to the latest position of the solstices as stated 

in the Viij~W Purar;,a we find that it says 2 that th~ sun turnAd. 
north at the first p-Jint of Mukara (Capricorn) and turned' south 

• • • 
1t'\ib~ first point of Kurkuta (Cancer). Suclz a .!iatement at a 
vita.l point at once should place the present recenst'on of the Viif~'u 

Ptmin£1 l!ttweeH -1,99 .l.D. to 700 ,LV. Similar remarks apply . . 
to the Bhdgavata Pura~w also. 

• We thus C~Hne to the conclusion that the oldes"t Purary_as are 

the M atsya and V ayu, and the Vi~r;,u and the BMgavata the latest 

.from a consideration of the astronomical indications in them. 

So when we attempt at finding the year of the Bharata b tttle 
.from the Purat;tas, we should place the greatest reliance on the 
1\Iatsya and then on the Vayu accounts. The Vi~r;,u •and 

"mtagavata evidences should be considered as mere conjectures 

and misinterpretations of the J1.at~;ya texts and as such are least 

reliable. We now proceed on to consider the Purd'}ic dynastic 

lists as given in the :Uatsya Purti!Ja . • . 
• 

(b) Puriil,1ic Dynastic Lists • 
• • -The Purii~tic dynastic lish apparently seem to maintain ·a 

continu~ms record from the year of the Bharata battle down to 
• 

• the extinction of the Andhras. The accounts of these Iista contain 

two sorts of statements, viz., (1) in which the reign periods of the 

kings are severally• stated, behind which t~ere is appare1ltly tht~ 
character of I"eal chronicling, and ('2) the statements of the reign • • 
periods of the different dynasties made colleetively, which are . 

• • 
1 Vist;tU Puriit,ta, I~, !10,13; T, 1,16. 
, ltlid., 11, 8, 28-:IJ. • 

• • 

• 
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eTidently the work of later summarizers. We shall_ consider 
chietlj the Magadhan dynasties, the first. of ~hieh w&s the 
Brhadra.tba dynasty. The M q,tsya account reads as folla_ws 1 

:-

" Henceforward I will declare the Brbadrathas of Mag;dba. 
• who are Kings in Sahooeva's lineage in Jarasandha,'s race, 

those p~st, tho.pe existing and those again who • will ex is~; I wilr 
declare the prominent amongst them.; listen ~s I' speak of them.'' . . 

The ~ynastic list is _thus grofessedly incomplete ai it contains 
• only the names . of chief kings and the durations of their rulea. 

Th.e narration n~& runs thus 2 
:-

" Wb~n the Bharata battle took place and Sahadeva. was sla.in, • • 
his heir Somadhi became king in Girivraja ; he reigned 58 yeah: · • 

• 
1 we! rw;~" Jfq~fl1 ii11TI:iT if 8'@'~'il: I • • 

<if~~~~ it 'i~ ~~~~it •rcn: H. • 
~mm cr~ifrifr~ 11fcr~~ a'ir S"if: 1 • 
Jfl':lTifl'n: JfCf~Tfif il~cit. it fif<iNq H 

s ~1.11# 11r'=a 'ij~ ~~~it f.p:nfu'a 1 · 

~onf~~ ~H!l~· "fjiifl~q ~ filfOI~ H 

"!'ijT7:!cf Cllllrel "if ~ill ~'O'!Iif'fiR~'l'j I -'ijCf'II<H~fPf~ l'lifl'ft~T"l~SI1<!'q 11 

~~ol"glij 1:1"1? ,fci:S!~ ''~ q!:{~<fiWH£ I . 
• <q<qrf~S!q ~iff"'~ fil'lll«T ~~ lHt: II 

'tfiiltlltcfl'lifT Iii~ "if ~"1": IH<!ll:t"if. il~"'\i£ I 

'ifmf<iw<c 6V{'fi'ilb:t~ <~~Efi"~~rr K 
• 

• 
~ifTfiifC\ ~~TC!~'~W 'tf'iTlltcf if~ I 

• 
,.cr~~ otli!lf~ ~<qrf(S!<c ~fot~fcr M • 

il"~t<!<!ft if~TiifTJfr~r~f~q'(f~if: I • 
~'elR1!fu a;qlf'll if~ JTmfu ~ f~: H 

"51'e1:fJIS!ci' ~~~''if. uiQ ~fer " ~f"f: 1 • 
~'elf<i:'l.ll: ~ifr ~~r ~~ 11T~fa ~ iiWlif. M 

• • ~ "ifg:~f¥ ~~~ lH'ijlfu '1.1"'\~'ITif. I 

• 'tf'ilf?ntfu 1f!:{lf111 ~~;n lit~~ oriti{ II 

~T~iit fif~' f<l~fl"rit"et!'ij!S!cf ~ii"T: I 

~fcf~ ~ift '~if. ft.fit'l{r m~?t ?Tcr: M • 

7-1408B • 
• • 

• 
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Jn his line~tge Srutasravas was for 64 years. Ayutayus reigned 
26 ye~tliB. · His ~cces.sor Niramitra enjoyed the earth 4Cf years 

and went lit> heaven. Suk~atra obtaiped 56 years. Brhatkarma.n 
• reigded 23 yea.rs. Senajit is also gone after enjoying the earth 

50 years. Sruta.njaya will -be for 40 Y.ears, great {n strength, 
• large of .arm, great in mind and prowess. V1b~u will. obtain 

28 years ; Suci win stTtnd in the kingdom 58 years. King K~ema. 
will enjoy the earth 28 years. Valiant· Suvrata will obtain 

• ~e kingdom 64 years. Sunetra • will enjoy the earth 35 

years. And ~irvrti will enjoy this earth 58' years. Trinetra 
will next enjoy the kingdom 28 years. t>r~htf'6lDt ~ill 

· he.48 years. "'fahinetra will be resplendent 33 years. Sucala 
• will be king 32 years. King Sunetra will enjoy the kingdom 

40 Y!lB.iS· King Satyajit will enjoy the earth 83 years. And 
-visvajit will obtain this earth and be 25 years. Ripunjaya will 

• obtain the earth 50 years.'' 

Then the Puriir}Jc summarizer says 1 
:- • 

" These sixteen kings are to be known as future Brhadrathas . 
Their life-time will exceed by twenty years (the normal span of 

life) and their kingdom will last 700 years." 

As we shall see, that these 16 King;; are all nan1ed in th~above 
-liats form Senajit to Ripunjaya., and the sum total of their rules 

comes up correctly to 700 years. The accoant is concluded by2 

• 

'<l'(qm''l('{ CT~m '<l' ~ \lf~li!!fu I 

'i!f~~2{'rl ~f~ i!"ilit'Eft ll'lfl~'1l II . _. 

~~ ~if! ~l;;fl ~'ifl'ff~ l1f~1l!lfCI I 

oq(qlf"{'lq ~i!T,,rorr ~it'i!JT l1T~'1l CTCI! II 

~i<!f5fq 'lferofl ~J5fT 'i!fT'!TfC!Ii"f~ ~: I 

• ~t f'l''ff'Nrftr q<ijfct~ l1f~Fc! 11 

R!{~l.flij ~qff~ q>qt'tq l!T~'1l f{~i{ I 
1 1ft~~ 'itil'Sf<IT~f'I'Cil~ if~~; I 

~litf~2!Tf-q<ff '1l!Slt 'rni oq 'tCT~l!cni! 11 . ' 
2 ~Tfit'tfif -.,:qy m \lfc!CIT~ enen: I 

'~!_~ 'I'~~O:'il'' ~ ~~~t 'rotf l1f~fCI II 

• 

• 
• The Mat*!la texts quoted above have been very Cllreftd!y compiled from Pargiter'e 

Dyna1ti11 of the Kari !g1. In 'he tra.~s'iitio~ also I have followed Pargiter . 

• • • 
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" 'these future Brhadrathas will certainly be ~2 kings in all, 
and their kingdom will last full thousand years indeed. "• • 

The list of these Brha.dratfia kings as nan:.ed abofe may be 
made up afi follows. It should be .clearly borne in mind that. 
there are gaps to be filled up in this list-the gaps which we • • 
do not know ht>w to fill up: • • 

' Past ' Kipgs "Ye;rs of 'Present' and 'Fut~re' Years of 
Rule Kings Rule• 

Somadhi • 58 Senajit 50 . • 
Srutasrav:s 64 Srutaflj aya • 40 . 

• . . • Ayutayus 26 Vibhu 28 

Niramitra 40 Suci • • 58. 

Suk~atra 56 K~ema ~8 • 

Brhatkarman • 23 Suvrata 64 

Total Years of 'P~st' Kings 267 Sunetra I 35 

Nirvrti 58 

• 

Trinetra 28-

Drqhasena 48 

Mahinetra 33 

Sucala 32 
• 

Sunetra II 40 

Satyajit 83 

Visvajit • .. :~25 

Ripufijaya ... 50 

Total Years of •"Present ' 
and ' :Future ' Kings • ... 700 

• • 
In the above list there are named 22 kings in all, but nowhere 

do •we find a clear statement' that any one king ·was the son of 

the king named before h~m or he was the father of ijhe next king. 
On the. other hand we have the• introductory statement that ihese . . 

. 

• 

• 
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were' th.e c'hief kmgs o.f the line running from Somiidhi, oro that 
the list of kings is incomplete from the start to finish. The 

sixteen of tHe 'future' Brhadrathas ;arned in tbe Jist were only 

those of extraordir:ary lon,gevity. The tctal number of the 

• '.future' .Brhadrathas is again stated def!nitt'~Y to be 32 a~d that 
the total duration ef iheir rule would be fu:t 1,0011 )'ears. lt is 
not posstble to arrive at any definite eone:u,~on a" to the duration 

06 the kingshYp of the Brhadrathas ft"om such an incomplete list. 

In crder to underctand the btatements of the Pu6ri~1;c summarizers 

we however t::t:re the incomplete li"t as completP .. and see what 
• results we are led to. we have the ~eries of dynasties as . . 

~ follows:-
Total Years 

(Pj 0 Brhadratbas of Magadha from the year of 957 
• 

Hbiirata battle. 

(2) Pradyotus of Avantil 173 

• 
(3) Sisunagas of ::\Iagudha 2 360 

Total 3 Years ... 1,500 

Then came the acces~<ion of ~Jabapadma Nanda who was 
,.. the founder of the ~and a dynasty of Magadha • which iasted, 

according to the PuriiJJas, full 100 years. 

Thus between the year of the Bhiirata battle or of ~he birth 

of Parikifit to the accession of :Mahiipadma N anda, as wotked.out 

• from the dynastic lists of the Pura.J?.as there was the interval of 
• 

• 
1 il'~~'I!CfCft~! C!Tf~Ti=l'lil!'f~ I 

~sf~: (gfifcn:) ~rfi!<f ~(qr ~g(.ffl~~~fCf u 
Here compare the Vi~(lu statement which makes~Pulika. the minister of the Jut 

Brhadratha Ripufijaya. 

2 Here the collectwe statement runs thus : 

-s:rcnfif ~tf<u <i~flll li!fe"'lli!tf~iilfot "' 1 
0 0 

fmrofllll l'lfcrl!ifitf 'T51T"!T ~q-~<H: ll 

' The Sisunaga.s who were K~atriyas of an inferior class will reign for 360 ye~rs.' 

3 Accor~iug to Vi~~~~ and Bhaga'liata Puriil)as the period of Brbadrathas is 

1,000 years and ~bat of the Pra.dyotas is 138 yean and of the S1sunagaa 360 years. 

Tbuc the iota! come~ up to 1,.98 years. 
0 

• • 



• 

DATE OF THE BHARATA BATTLE 

150~ y-ears nearly. This is in agreement wlth the following 
statement of the PuriiJJic summ.arizer :-

• 
~ qilf~1 ~~ ~rcm~fi:r~~~ 1 

'!ci tri~· ij i'~ qmra~~ \11 

• • • • 
' From the birth of Pa,rik?it to the acoosston of Mabapadma -
Nand a,. the interval"is to be known as one thousand five hundred 

. . 
years.' • 

We should ht>re be very ca.reful to ascertain what the second 
half of. the ~econd line of the above verse was, according to the 
Pura~tic summarizer. The variant readings are '' .j~ 1iile:~~', • 
· ''mi ~~', "i'~ q'il~~" and "'i~ q:w.m:ihw('. The "very­
next stanza runs thus:-

~~ ~limij ~m~ ~= 1 . 
~i :;:r o:mn~ 1il'i?.:~'ffil' mrmm 1 

' "' • • 
~ ~i m~ ar.:mo:umr: st"fl1Rieu: n 

• 
The substance of which is that between Mahapadma and 

the extinction of the Andhras the time .interval was 836 years .• 
According to· the dynastic lists the sum total of the durations 

works out as:-

Nand as . 
Maury as 
Smigas 
Ka:Q.vas 
Andhras 

• 

100 years 

137 " 
112 

45 
460 

.. 
• 
" , 

Total 2 854 years 

-

• 

Here a difference of 18 years is inexplicable as • we· do not 
know how long Mahapadma Nanda ruled. • 

Now the_ interval between the birth of .Pariksit and Nanda's . . 
accession= 1500 ~ears as shown before, and the interval between 
Nanda's accession and the end of Andhras=854 ylars as shown • 

• 
I Pargiter has traced this reading in cejMt., bMt.: lnMt, blVs. rec:ensions 

according to his notat.ion in his Dynasties of the Kali Age, p. 58. • 

2 According to Vi~IJU and BhiVJavata Purii~;~as the total c~mes out to be 850 years • 

• • 
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above. He:pce the time between the birth of Pariksit and .the . . 
extinctiol1 of the Andliras beeomes ac:cordin:t to the Puninic . ~ . 
=2354 years.. • . . 

Now in the mode of reckoning time by the cycle. of fl.~is, 
the constellation of the great-bea.r is taken to rernam cJojoined 

witt! one nCik~atra for. hundred years. In ~:351 years~ tae ·fl.JiS 

(Great Bear) would be• taken to pa~s ~vet 23 nak.~ 1t ras and 

reach the 24th w,aksatra. This is thus &tated in the verse 1 !-• . 
~~ ~= m 'llilfa:m ~ 1 • 

ar-:1:1t.a ~ ~cj· ':1f -.rf.r~i'(f ;j6-~ II 
• • • 

• ·,The seven JJ.~is were conjoined with Maghas lUO years in 
Parik~it's time; they will be in the 21th conste'lation (nak~atra) 

acc.ordi~g ,o my estimate at tbe end of the Andhras.' 
Here we hav~ a clear statement by tbe SU£Ilmarizer tbat 

b"etween the birth of Parikf?it and tl1e extinction of the Andhras 
• 

the interval was slightly less than 2400 years. Hence it is 

&lear that the true intention of the PuriitJiC summarizer, as to 
the interval between the birth of Parik~it and the accession of 

Mahapadma, is that it was about 1500 years and the t,.rue read.ng • 
of the second h 1-lf of the secon 1 line of the verse in question is 

u~doubtedly ''i~ 4iif!ltn'6~." 
We have now to consider the following Vi~1JU and Bhiig.avata 

statements that- • 
• 

• (a) ' From the birth of Parik~it to the accession of Maba­
padma Nanda "the time interval is to be known as 1015 (or 1050) • 
years.2 

• • 
(b) ' When the Great Bear will reach the nak~atra Purvii~acj.,hii, 

the Kali Age will have ascendency from the time of Nanda.' 3 

• • 
These verses cannot be traced either to the Matsya or the 

• 
Vayu texts. They are at variance with the dynastic lists as given 
in the Vi~1JU and !he Bhiigavata Purii1y,as . • Even Sridhah, the 

• 
1 Pargiter's~ali .4.ge, pp. 58-59. • 
2 iffitJVTf~tt'lil~ <!l'fOSf"'f t:R'tf'ilfrr: 1 Q:<\' <~lii·~~~· n ~<i tl'iJ~T'fl\i{ u 

Pargiters Kali Age, p 5o. 
• 3 ~<~~fi!f <~~t ~~ ~Tl;(m i!~ir1:1: 1 CJ~l if~rn 11oai Iii: <lif<11i f'!f ilf~fc; n 

• • Ibid., p. 61 

• • 

• 
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great commentator of the Vi?~U Pura~, could :not reconcile 
. the~ statements and in the second statel:!lent •would' spbstitute 

' Pradyota ', the first king of the Pradyota dynas~ in place of 
'Nanda.' 1 In these Pura~ws (Vi??JU and Bhagavafa) the- sum- • 

marizers ~ere crazy in their arith!)letic, and the Pun'i~ws them­

selve~ were written mo;t probably in the Gupta_ and post-Gupt~ 
periods, and are not at all trustworthy i~ so far as historical 

matter is concerned. • Tte main aim of the composers or com­

pilers o•f these PuraJJas was to inculcate Vaigtavis~ or the Vi~u­
cult and perhapa not to record any real history. 

If ~e are to put any faith in the PuraJJiC dynasty-lists and 

the Puranic summarizers, the date of the Bharatae battle becomelil • . . .. 
1921 B.C. as follows:- • 

Interval between Parik~?it and Nanda = 1500 ~a;s 

Duration of the Nanda dynasty ::;:; 100 .. 
Access1on of Chandra Gupta Maurya ::;:; 321 B.C. • 

• The total gives the year 1921 B.C. ~=-

but we cannot accept as correct these Pura~ic statements whether • 

of the dynastic lists or of the Purii~ic summarizers. The B:rhad­

ratha dynasti'c list is incomplete, further there was probably one • 

period of interregnum between the extinction of the B:rhadrath~ 

of Ma.gadha and the rise of Pradyotas of A vanti. 

Again if 'Ye take that the ' future ' B:rhadrathas reigned for 

f'dll1000 years and the past B:rhadrathas for 300 years, the 

dynastic lists would make the interval between • the birth or 

.Parik~it and the accession of Nand a 1900 years taking the inter­
regnum to hav~ lasted 100 years. To this period we have to 
add 421 to have the year of the Bharata battle, which would ;;_ow 

sta~d at 2321 B.C. All such speculations are valueliss or incon­

clusive when they are based on totally unreliable materials derived • 

from the Pura]Jas. By way of contrast we have shown already, 
• • • 

1 Of. "~T!f~fcr le tJ<ij~clT't'l~ q~~~~i{ I tll~ tl~f'Tlf(f~il~ i!TiT~ 
f~~;nlfi ~ift ~~t<l~'11it<ITCf 1 ~ Jli:.fi(!f~~~TifT 'tf'ij~Cfi~~T'11it<ITCf 

.~~~T~ O!lT~TCil{ I -qm"'ffisfq -q~f~li<l,. ~:nw~~~jl~'1!ii{ I ~T ~o&llil~<lt 
il~~~: ~f<tl <i~ lflllTCflq lflllCI 'ffl.r' iRfCfT~i!: 1 Sridhara's commentary <1D the 

. . . 
Vi~'Qu-Purii'(la. • 
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how neatly and directly the Mahtibharata astronomical references 
lead us to the re~ year of the BLarata battle. • . . 

If the P~Nrii~lic faulty dynastic lists may lead us to 2~57 B.C., 
• we soould ./bore reao!ly and preferably aecept 2H9 B.C. as the 

true year of the Bhiirata battle, since it is ded.H·ed •from the 
.Mahiibhdrata incidtnl.zl etaten.ents, whi~b are wore definit~ and 

• • • 
also cons stent astr~ouo.iC'ally, and corroborated by the Vrddha. 
Garga tradition as recorded by Varahamihira~ 

• 
(e) Further Purii~1ic Evidences by the ' P.osition ' 

of the Great Bear • • 
• • • 

• 

• • We now proceed to consider another aJ:eged Purii~1ic evidence 
which states the position of the Great Bear in Parik::;it's time. 
To us <th~ statement that the Great Bear remains in one naksatra . . 
for 100 years is meaningless ; still we have to make some attempt 
at understanding wha~ the Puriii'}as say about it. • The Puriir_~,ic 
description of the movement of the Great Bear r~ns thus 1 

:-

'The two front stars of the Great Bear, which are seen 
when risen at night, the lunar constellation which is seen equally 

• between them in tht-~ sky, the Great Bear is to be known as 
conjoined with that constellation 100 years in the s"ky. Tbi"s is 

• 

-the exposition of the conjunction of the :unar constellations and 
the Great Bear. The Great Bear was conjoined with the l'v!aghas 
in Pari.k~it's time 100 years. 1 2 

• • 

The two front stars are the two pointere, viz. o< and .8 Ursae 
Majoris. W~ are to draw two great circles, one through each 
of the pointers and both passing through the celestial pole of• 
the:time: these circles will cut the ecliptic in tw<J points; between 
these two points the nak~atra in conjunction with the Great Bear 
~ill be equa"l.ly distinct. The Great Bear was conjoined with 

.. ~'~~~ dt '!ocff -sm~ ~~r~"t firm 
mit~lii <I if'qt:f -s~ ~-q ~o:i f~fcl u • 

• • ~if ~-a--a<ft ymT~W~'Tct ?:1Ull{ 1 

if'q'!T'l!T~'ll~ <ll7!~'1'1f~F~t,i'ft{ II 

~"H~OIT ii<lT~mT: Clfr€f tJTtt''<l~ 3t<iif. I 

• 
~ Pargiter's Ka~ Age, Translation on p, 75. 

0 

• • 

Pargiter's Kali Age, p. 59, 

• 
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the !J.aghas (a, 1J, y, ~.~~and e I.Aionis) in Parik~it's tim~ according 
to the above Puranic statement. This mea.ns tbat the <!elestial 
pole of the time of Parik~it lay on the great circle pas'i~ng thro·1gh 
the central_star of the Maghiis (a Leonis) arid the middle point 
of the arc joining a and • (3 Ursae Majoris. The celestial pole_ 
moves·in a small circle about tha pole of the ecliptic of. a mea~ • • 
radius of about 23° 301• We have solved this problem and the 

• • 
time of this celestial event c~mes out to be 371 B. c. The above 
statement as to the alleged position of the Great Bear rn 
Parik~it's time.is.also equivalent to this: that the right ascension 
of a Leo~is was equal to the mean of the right ascensions of a and 
{3 Ursae Majoris. From De. Neugebauer's Sterntafelen (Leipilig,: • 

• 1912) the time for th~ event becomes ab:mt 300 B. C. It should 
thus appear that the time indicated by this PuraJJic stllte~ent, 

as to th~ position of the Gre~t Bear in Parik§it's time, belongea 
neither to Parik~it nor to this PuraJJic astronomer. It is absolutely • 
valueless for our ptrpose. Any other interpretations, that may 
be sought to be given to this position of the Great Bear as stated 
in the Purar;as in Parl:k~it's time, are not acceptable as they • 
would be mere speculations. · 

Stlme say that Saptar~i or Great Bear here means the solstf-
cial colure ; the compiler of the PuriiJJa wants to say that th~ 
solsticial colore passed through the middle point of the line joining 

• 

a and {3 Ursai M.ajoris at the time of Parik~it. According to the 
above interpretation the time of Parik~it stands a_t the neighbour­
hood of 140) B. C. But according to the stater:q,ents of the" 
Iilui'iiJJas, the Saptar~i-line passed not only through the middle 
point of a and (3 IJrsai Majoris, but it also passed through tee 
middle point of the nak~atra Maghii at the time of Parik~it. ·so 
according to the PuraJJas, the finding of time is not tQ bs done 
with the help of a and (3 Ursai M ajoris alone, leaving aside the • 
nak~atra. division Magha or the star Regulus . • On the other hand 
we can find out the time alone with the help of M agha. It may 
be· shown tha.t thtt summer solstical co lure passed thrQPgb M aghil 
(Regulus) in 2350 B. C.; but as the middle point of the nak~atra. 
Maghii is at about 401 east 1 of the star Regultts, the time when 

• 
1 According to the division of ~e ecliptic into nak.1atras •as i~ powMcepted, 

8-140~B • 
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the solsticial col~re bisected that nalc~atra division is 2398 :2. C. 
which is ver~ near to 2149 B. C. the year of the Bharata battle 

• as det.erminad by u;;. We have already said that an exact 
determination of the time of any past event by the ab~ve method 
is not possible. It would be' rather contfoversial and inconclusive 

•if.in interpreting 341Y _statement of the Pura~ws we tak; into 
aecount only a portion of it. We have .sho.wn before that the 
P~rii~iic stater~tent regarding the position of the Great ~ear is 
valueless. The year 371 B. C., obtained from the position of 

• the Great Bear, perhaps relates to the time when t1:1e M atsya and 
the Vayu Puranas began to be compiled, which has no co~nection 

• • • 
with the time of Pariksit. . . 

• 

We have thus most carefully examined the Pur<i~Lio evidence:'! 
~to th; date of the Bharata battle. We have established that 
the oldJst PurdrJJc strata are to be found in the :Vfgtsya Purd tJa, 
then comes the Viiyu Purii't:W in sequence of time. In so far 

• 
as historical matter is concerned tbe Vi§~iu and Bhtigavata 

• Purii~ws are not at all trustworthy. Even in the Matsya Pura~w 2 
the dynastic list of the Brhadrathas of Magadha is incomplete 

• in that it states the names of the chief kings only a.nd the dura-
• 

tions of their rules. We have also se.m that the Pztriinic sum-- . marizers really mean that the time interval between the birth 

of Parik~it and the accession of Mahiipadma. Nanda was about 
J 500 years. The Vi~'IJU and Bhi'igavata summarizers' statem~t 

that the same period was ab)ut a thousand years is not reliable 
• 
as it contradicts the dynastic lists of these Purii1Jas, cannot be 
traced to the Matsya and Vayu Purii1Jas and not aceeptabl~ 
ev~n to the great scholiast 8ridhara of the Vi!~w Puri'i1Ja. 'l'he 
incomplete dynastic lists of the M atsya Purii1Ja properly inter­
preted ina:flead us to 2321 B. C. as the year of Bharata battle. 

• Any speculation with such faulty m:tterials as the Pura1Jas afford, 
can never lead to the real truth about the year of the •Bharata 

• battle. On .the other hand much better data have been derived • 
by us from 'he Mahabhara.ta itself which directly • lead us to 

•;a449 B. C. as the ~ear of the Bharata battle and this was th~ 

zero year of the Judbi~~hira era according t-::> the Vrddha Garga 

• tradition, ·we b.ave also given the most ,careful considar~J.tion 
• 

• • 



to the Pura1y,ic description of the position of t.he Grea.t Bear in 
Parik~it's time. This only leads us to th.e yealt 371 "B .• C.-a 
most hopelessly absurd result. Hence the Pura~2ic • evidences 

• taken as a whole are incomplete and cannot .lead us to the ·real 
year of the Bharata battl~. We trust our interpretations of all 
these e•'idence.s would be found to be rational and ,compar~ • 
favourably with those given by Pargiter/ D:Jv,• Ray, 3 Bose,4 and 
others. • • 

Thus in the previous chapter we have shown th~t the .Ary~ 
bhata tradition, vil,t., 3102 B. C. as the year of the Bharata battle, 
is ;,rong.. In tlte present chapter we have also established that 
the Pura1y,io evidences are all incomplete and inad~uate for que.: • 
purpose. The Mahabharata references lead us directly to the • 
year 2449 B. C. as the year of the great battle. The. ~livuga 
which the Mahiibharata speaks of beginning from about the year" 
of the Bharata bitttle truly started from the lOth Jan nary, 2454 • 
B. C. Even in th~ year of the battle (2449 B. C.) this Maha­
bharata Kaliyuga may have begun from the 15th January. We 
may look for epigraphic evidences in this connection but none • 
have been brought to light as yet. Let us hope that such may 
be disc:overed a~ no distant future, when only our finding may be • 
finally tested. Till then our finding of. the year of the Bharata _ 
battle must be allowed to stand. 

• 
• 

• • 

.. 
• 

• • 
• • • 

Pargiter's Indian itisto.rical T·raditions-The date of Llle Bldirala batlle. 
• ; Drv in JRASBL, 1\425. 

3 Prof. J. C. Ray in ~cl"'l~ for the Bengali year 1340, Nos. 3, 4 .and 5, 
• i Dr. G. S. Bose in his '9'1'~"1!~'! in Bengali. • • 

• • 



CHAPTER IV . 
• .VEDIC A~TIQUITY • 

• • 

• • Madhu- Vidya or the $cience of Spring • 

In our enquiry into the antiquity of the V •das, we shall, as a 
first step, try to interpret the J1adhu- Vidya ot the ~cience of 

"... Sp.ring of thff Vedic Hindus. It may be objected at the outset 
• that the term 1Vfadhu- Vidya may not really mean the Science of 

Spripge as here translated. Our answer is that Madbu and 
1\Iadhava. were the two months of spring of the Vedic tropical 

• year. 1 Hence there is some justification for •putting l11adhu­
Vidyii as equivalent to Science of Spring. ]. trust more reasons 
for this rendering into English of the word would be apparent 
with the development of this chapter 

To every Hindu the following ~cas are well-known:-

Bg-veda, M. I, 90, <l-8. 

~tiT~T~ ;r~ ~ m;:erq: l ~: ~qooft: U 

;r~iji5~qm- ;r~ qrfU;:f ~: l ;r~~ :r: mn II 
;r~tm ;'{wt~fd;j~l ~ij ~ I ~Fn ~"'ij ;;: II 

• 

• 

' Sweetness is blown by the winds and sweetness is discbar~ed 
"by the rivers; may the herbs be full of sweetness to us. ::VIay 
the uights and twilights be sweet to us, m;y the dust of the 
earta be.sweet, may the sky-father (Dyauspitr=Jupiter) to us be 
full of sweetness. May the trees be full of sweetness to us, may 
the sun be full of sweetness, may our kine be sweet to us.' 

The r~i here "finds that with the adve~t of spring air becomes 
pleasant. imd the water of rivers delightful' T~is was the time 
for harvesting wheat and barley and be conjures up the herbs to 

• Taittiriya Smithitii, 4, 4, 11. 
• 

• 

• 
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yield him sweetness in the .shape of a bum per crop: He expects 
the ~ights and twilights to lose the cl1illness <.t' winter and be 

. • 0 

pleasant to him, and even the dust of the earth is to-lose the cold 
touch of winter. He expects, the benign .sky wou.,_d yietd him • 
timely ra"in. The trees (then beariJJg flowers), the sun, the cattle . 
are :ill to become full of sweetness. 

0 • • 

The elements which bring him happi11es~ or sweetness are:-
. I 

. (1) th~ winds, (2) the rhers, (B) the herbs, (4) the nights, (5) the 
twilights, (6) the earth., (7j the kindly sky bringing in timely Tj,in, 
(8Y the trees, I~) the sun, and (10) the cattle. 

0 ~ 

In.the BrhadiiraJ!yaka Upanifat, II, 5, 1-14, the elements 
bringing in sweetness or Madhu to all beings are elaborated and • 
enumerated as: (1) the earth, (2) water, (3) fire, (4) the ;i~~i?', 
(5) the sun, (6) the cardinal points of the horizon, (7) the moon, 

. . 
· (8) lightning," (9) thunder, (10) the sky, (11) right action, (J2) 

truth, (13) hum'anity, and (14) the self. Here the connection ~f 
the elements with the coming of sp~·ing" is quite forgotten, but it 
is remembered that the Madhu-vidyii or the science of spring was 
discovered by Tvaf?t:r from whom it passed to Dadbici who revealeclt 
this science to the Asvins after they had replaced the head 'of 
Dailhici witk the head of a horse. This story was revealed to th~ 
r~~ Kakf?ivan according to the Brhadiira7Jyaka Upani~at. _ 

The first verse quoted in this Upanifat is the rc. M. I, 116, 
12 and runs as follows :-

0 

• 

0 

• • 
'As thunder announces rain, I proclaim, leaders, for the•eake 

, of acquiring wealth, that great deed which you per{or~d, when 
provided by you with the head of a horse, Dadhyaiic, th~ son o( 
Atharvan taught you the science of Madhu (i.e., spring).' 

Th~ next verse- quoted by the Upani~at is I,lg-veda, M. I, 
117, 22, wi;Jich it:- • 

au~orrlllf'Pero ?:;m~'ln· fm: s:r~~;:r~ 1 • 

~ qf ;(~ s:r~~tatti ~~. ~mqfq Ofi~ q~ ll 
~ . " . 

• 
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'You replaced, Asvins, with the head of a horse, (the bead of) 

Dadhici, the son ~ Atbarvan, and true to his promise he rev8aled . . 
to you the ~ience of Madhu (spring) which he had learnt from 

• Tvalilt!.and ~ich was .a jealously guarded secret.' 
These lines from the IJ-g·~cda suggest to us that theescienee of 

tpring or 1\1 adhu-vidyii was nothing but the know ledge of the • • 
celestial signal for tlte cpming of spring. What that signal was is 

now the matter for our considerat.ion. • 

.The Asvin~ are always spoken of and addressed in the dual 

number. The Vedic r~is most probably identified.tbe Asvios with 

the stars a and (3 Arietis-tbe prominent stars of•tbe n.ak~airlt 

• 4svini. Whetbfil" this be true or not, this much is certain that 

tb~ Asvins were and are even now regarded as the presiding deities 

of this nak$atra Asvini. The three stars a, (3 and y Arietis form a 

con.!tellation which is likened to the head of a horse. 1 The Asvins. 

are spoken of as riding in the heavens in th~ir triangular, 
• 
three-wheeled and spring-bearing Chariot, in several places in the 

~g-Veda, Eome of which are:- • 

• (I) ~= ~~~~ir~m~vufq=• 
--- ~1. I, 34. 2 

'Three are the solid wheels of your spring-beartng (Madhu­
}o;ahana) chariot, as all the gods knew it to be when you attended 

on Vena (=Venus?) the beloved of Moon.' 

( z) ~~ ~ ~'~ {m :ffiuPcit an~1ij ~~a.; , 
~ ;rqqy f.l~: ~ "'~ ~ ~~2 n .... 

• ~1. I, 157.3 

' May the three-wheeled car of the Asvins, which is the • 

barGinger of spring (Jiadhu- Vahana), drawn ey swift horses, 

three canopied, filled with treasure, and every way auspicious, 
come to olfr presence and bring prosperity to our people and our· 

·cattle.' 

• • • 
• sakalfla Samhita, II, 162. • • 

2 I am indebted to Prof. MM. Vidhusekhara Sa~tri, the Head of the Dept. of 
~anskrit, Calcutta University, for this and the next reference from the ~g. Veda. I 
owe it ~o him also that the' adjelltive 'i!'S'Il~ii' ' Spring-bearing ' is app:ied only to • 

~e ca.t of the A.S'<'I.ns and to the car of no other god in the Jj,g. Veda • 
• • 

UNIVERSITY QF NORTH .EN(UA 
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( 3' sn~ ~ ift~cq!N~~~: sna-ql<~tti · +f'Ol'Cfltrti ~~~~_" -
---~- ~--- • 

M. ~,'41. 2 . 
• 

'Ascend, Nasatyas, your spring-bearing chariot which is· har-

nessed at dtlwn and set in motion at ddwn, etc.' . 
• 

(4)• lf<l~.{~, 'f<liit~~~~~: I 
M. I, 34. 9 . . . 

'\Vbere, 
. . 

Nasatyas, are the three wheels of your tr1angu~r 
car. Wht>re th~ three fastening and props (of the awning)?' 

• 
• (Wilson) 

• . .. . .. 
M. I, 47. 2 

• 
'Come Asvins, with your three-columned triangular car.', 

(Wilson) 

M. I, ll8. 2 

• 

' Come to us with your tri-columnar, triangular, three-wheeled 
and well-constructed car.' (Wilsc.n) 

An tpese ;eferences speak of the triangular, tri-columnar ,_ 
three-wheeled car of the A~vins. Here the three wheels of the 
car of the Asvins were perhaps the three stars ex, {3, and y 1lrietis, 
which constitut~ the naksatra Asvini likened to the bead of a . . 
horse. Most probably the car of the Asvins included one more • 
star, ex Triangulum, which with ex and f3 Arietis formed a. stable 
s~lid triangle as shown in the f1gure give!? below . 

• • 
Asvins' A Car 

• 

• 

• 

• 

The first three references speak of the car of the "Asvins a"i • 
• 

'~ert~' or harbinger of spring. The third reference directly -.. . • • . . 
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states \hat the ecar ?f the Asvins wl1ieh is ' spr•ng-bearilcg ' is 
harnessed at' dawn and set in motion at dawn. Inference is here 
irresi~ible tGat when.the car of the Asvins, viz., the constellation 
Asvini consisting of the stars. oc:, {3 and y A rietis becameofirst visible 

• aA; dawn, the season of spring began at the place of observation . 
which we shall tak€ to.be of the latitude of Kuruk"~etra in the 
Punjab. • 

o According
0
to Wilson, the Asvins were ' the precursors· of the 

dawn, at which season they ought to be wor~ipped with liba­
tions of Som1. juica.' There are of course many pa.ssages in the 

• • :,..ijg.yeda whicfi justify the above statement made by Wilson, 
but we desist from quoting them here as they only tell us that 
fi•st rose the Asvins, then came the dawn, and then rose the e 
snn. 1 The season referred to here is that of the heliacal risi~g 

• of the car of the Asvins which brought in s:1ring~ The jealously • 
guarded ' Madhu- Vidya ' or the ' Science of Spring ' was thus 
nothing but the knowledge of the celestial sig;al for the advent 

• of spring, and this was the heliacal rising of the stars oc:, {3, y, 

A rietis. Of these three, 0\ A riM is rises last. Hence the Asvins 
• rise completely when oc: A rietis rises. 

• 

For the beginning of the Indian spring, the sun should have 

the tropical longitude of 330°. Henc·e when the star 0\ A rietis 
became first visible at dawn it was the beginning of Indian spring 
with a. celestial longitude of 330° for the sun-at: a place in .the 

• Punjab of which the latitude was the same as that of Kuruk~etra 

{30• N). 'rhis furnishes sufficient data for the calculation of 

tpe time for this astronomical event. Now the dawn beg&s 
'\tlhen the sun is 18° below the horizon. Thus0 a.t the time when 
ex Arietis reached the eastern boriz >n with the sun at 18• below 

• • 
the horizon, M adhu- V idya was discovered or it was recognised 

1 Some of these references from the ~g~ Veda are Mted below :- • 

(a} ~oitfli" ~~ ~fiil<fT!Jf'Il '\~ '![<H~ f'f • ~o'f'lffir~fcr I o(M. ~· 7, 4, 101 which 

means' Before the dawn e\eo, Sr.vstri S3ndo to bring you to the rite, your wonderful 
cllr shining with clar_ified butter.' (b) <Ji!it'lil': ~iT I'll '!!f~iff'l~hT: 1 (M. III, 5, 5, 1) 

• 
i.t". • the praiser awakes to glorify the Asvios before the dawn.' These translation~ 

are due to Wilson. • Cf. othor referenced :- M. I, 5, 5; M. I, 6, 7; M. I, 9, 31, 4; 
M· I, 9, 4, 9; M. III, 5, 5, 1; M. VII, 4. 14, I!>; ~I. VIII, 11 51 2 . 

• 
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as the signal for the beginning of spring at the ·Ia.titude of 
• • • 

Kuruk~etr::~. (30.0 N). \ • 
We now proceed to find the time when this.aa.tronoiQical 

phenomena. iook place. 

• 

• 
• 

Let the above ijgure represent the observer's celestial sphere 
,t the latitude of Kuruk~etra. Here PZQH1 is the observer's 
1eridian, HEcxKH' the horizon, QEQ1 the eelestial equator and 
SLK the ecliptic. S indicates the sun's position at 18° below 
be horizon. Aeicording to our interpretation Sy= · 30°; when it 
ras the beginning of Indian spring. ex is the point on the 
orizon· where ex-A rietis rose at the time. Z and P. respecti ve~y 
enote the zenith and the celestial· pole of the observer. Join 
>y ·and PS by ~res of great circles, PS cutting the celestial 
quator at M. Draw cxL perpendicular to the ecliptic . . 

.For 1931 A D., <X Arietis h~d its-
• 

(1) Mean cel~stia.llongitude=36° 411 50" and • 

(2) , , latitude=9° 5"1' 46" N, which is ~akep to 
·.remain constant. 

The LEyK=obliquity of the ecliptic 
• =24° 61 35" according to our assurrtption which was 

• true for 4000 B.C. 
• • 

(a) In the tr1angh~ ySM, we have yM=27°47' 18", and SM=ll 0 47' 

(JJ) In the triangle PZS, ZS=108°; SP=l0P471, and PZ=6Q0 

. The angle ZPS is,given by, 

9-1408~ 
• 



• 

• 

• 
• 
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• • • . js· ZS+PS-PZ 8. ZS+PZ-PS 
m -· x 10 -----2 2 

• 
taneZPS 

-= 
2 · I 8. ZS+PS+PZ 8. PS +PZ- zs '\f ln - -- X In----+----

• 2 • 2 

• • 
Hence we find that the angle ZPS == 103°20'54". . . 
(c) Agein in the triangle EyK, 4KEy=120° 

Ey= LZPS+ L SPy-90° 
= 103 °20154" + 27° 4 7118"-90° 

=4J08'12'', 
and LEyK=24°6'35", 
The arc yK is given by, 

cot tJ}.{ sin Ey=cos Ey cos 24°613511 -tan 30° sin 24.,61S5H 

=cos Ey X cos (24 °6135" + '[l) 
COS!fl 

h . . b t tan 30° w ere rp IS given y an rp = -E , 

whence !f>=37°28125"; 

:. yK=55°31'5111 • 

cos 'Y 

• 

• 

(d) From the same triangle we then find the angle K, which 

becomes=43°43'17". 

(e) Lastly from the small right-angled triangle K<XL, w~ obtain 
KL by the equation, 

Sin KL=tan <XL x cotK 
• 

• :. K L = 10°35'7", <XL being the celestial latitude of 0< Arietis for 
1931 s.upposed to remain constant throughout. 

Thus at the time which we want to determine, the celestial Iongi· 
tude of 0< Arietis was 

• 

• 
=-yL 
= -(yK-KL) 
= -44°56'4411 

• • 

• • 

• 
Fir 1931 A.D., the mean celestiallol}gitude of ex Arietis, as 

stated before! wa.s=36° 41' 50" .• 
• • • 
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Benc~ 1~he ~ota) ch~ngeJill 1~31 A.D. in fhe cele~ti~l lpngh 
tude of J A rietis works out to have been= 36° 41' 50W + 44 o ·56' 44" 

" ·~ ~ ' • .J ' . • • • '! ' - • . • ~ - ' 

=81~. 381 38111 ~ which . . .. 
represents .a. lapse o! 5,925 years, igno~ipg. 1the , prope~,J moti9p bf 
<X Arietis. Tire· date becomes 3995 B.C.. which may be set (/,own 

I .. , · ,. ~ .· , • 1 ·.- · t " l , ' • ; ' ' 

as 4000 N.C. 

This was ve;y nearly the qate when, it, •is ·l!'~leg~d, ';['va~tr 
communicated to Dadhici the celestfal signal . of the heliacal 
rising o~ _ex Arietis for the advent of spring at the I~titude of • 
Kuruksetra. • 

It ~~y ~o~ b~ ~sked i(. the y edic. Hin~us. c9uld acCJlrately 
deterrriin~ the beginni;ng of spring. The answer m~st be yes .• 
In ·the Kau~itaki BriihmaJJa/ it is stated that when·the ~un 
turned north on the new-moon of Magha, spring began one• day. 
~fte:tt the new-moon of Gaitra. They thuR· counted full sixty 
days _after the ,winter solstice day .and got tl~e beginning. o(. sgring. 
The A itareya Briihma{la 3 has described •the method. by, which the 

• Vedic Hindus. could accurately,ascertain. th~ winter solstic~ days_., 
Hence we may .be quite sure that ·the Vedic. HindQs. could. accu_-., 
rately .• finddbe , beginnings of the Iqdian winter, ,spri~g. an.d all 

the sea.sQns of th& year. . 
We now proceed to.find. from our, investigaMon the position 

of the equinoxes and solstices at. t~e .. time .. we have. determined, 
when• the Vedic 1Madhu-Vidyii came. into .. b~ing, viz., .the year . . 

4000 £.0..· . 
Burgess in his Translation of the Suryasiddhiinta/, has ,,given 

the ~elestiaJ.longitudes and.latitudes of the ecliptic stars~.,for :the 
year--560 A.D. , Now' at the .time when the . .first visibility of. 
<X Arieti~ marked .. the •beginning ; of. spring,the celestia.l longitude • 
of this.sta.r. ;was:: . ..,-. .44° 571 nearly. For 560 ,A.D., Burges~ g~ves 

the~ celestia.LJongi~ude .. of ex A rietis as = 17° 37'. -Hence the 

1 The calcura.tiori of .. this inc~ase in ~pe celestial longitude of ,• a Arietis has been 

very kin?Iy verified by Dr.:~· RBaha, F.?.S.,_:md_ Dr. K, M. ~~u,,p. ~· ., 
2 Kau~.itaki)~!ahba.J?.a, 'XIX, 3.. . • 
3 Aitareya Briihma_7}a, XVIIT,18: I shall deal ~hh thi~ topic in a ~ubsequent 

chapt&- named' Solstice Days in Vedic Literature.! ' 
4 Burgess's Translation of the SurJiasiddhiin.ta, Calcutta. University. Reprtint,' 

P· ~s. ''1. , , • 
• 

i 
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total change in the longitude of the star becomes 62° 341, which 
• • 

must• be ~he longitude of the required vernal equinox in Burgess's 

ta~le ; t~ summer solstice, a.utU£nnal equinox and the winter 
solstice of the year 4000 B.C. will have respectively the longitudes 

• 
152°341

, 242°341 and 332°~W in the same table. Now:-

Long. for 560 A.D. of the 
four cardinal Eoints of the 

Long. for 560 A.l). of 
some selected stars. • 

. 
Re1parks. 

• ecliptic for 4lm0 B.C. 

Vernal Equinox, 62°34' 71. Orionis, 63"40' 

fJ Leonis, 151"37' 

f V. Equinox nea.r 71. Qrionis 

I S. ~olstice •, {J Leonis Summer Solstic~, 152.34' . 
Autumn:>! Equinox, 242°34' 71. S co rpionis, 244 • 53' 

'" Pegasi, 333°27' 

i A. Equinox , 71. Scorpionis 

i W. Solstice , " Pegasi Winter Solstice, 332.34' 
• . 

Hence at the time (4000 B.C.) when tl1e l!eliacal rising of 

0( Arietis marked the beginning of sprin~ at the latitude of 

Kuruk~etra., the Vernal Equinox was in the constellation Mrga- • 
siras (Orion's Head), the Summer Solstice in the Uttara Phalgunis 
({3 Leonis), Autumnal Equinox in Mula (A. Scorpionis) and the 

Winter Solstice in Purva-Bhiidrapada (0( Pegasi).. 
Here our interpretation of Madhu- Vidyii or the Science of 

spring leads us to the sa.me antiquity of the Vedas as was sought 

to be established by Ttlak, in his Orion. 1 The present discussion 
corroborates Tilak's finding, I trust, with ·more definit~ and 

stronger reasons. 

It may not be out of place to note here the epigraphic evi-
• 

.dence of the establishment of an independent state in ~Iitanni 

•(bet. meridians 38° and 40° E and bet. 3611 and 38° N parallels 

of latit11de) in north Syria by a people named Kharri (? Aryans), 
as the following extracts from the Cambridge Ancient History, 
Vol. I, and the Cambridge History oj India, Vol. I, will show:-

(1) Cambriage Ancient History, Vol. I, page 312~ 

' In.the reign of the Khabur and Balik, t.he state of Mitanni 
• • 

was eventually set up, ruled by a royal house and aristocracy of 

horse riding l(.harri (? Aryans) and worshipping as we ltnow 

1 Orion or fhe Antiquity of the Vedas. r. hook by B. G. Tilak (Poena, 18931 • • 

• 
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from Cuniform documents· of the .Amarna age, the gods Indra, 
va·ru~a and the Nasatya twins (the Asvhis)'. 'Moreover t.he 
chief god of the Kassites is said •to have been ~huriyash-the 
Indian Bury a, the sun.' • • · 

(2) ·cambridge !Jistory ·of India, Vol. I, Ancient India, 
pa.ge 72 . • · _ • 

• ' In the German· excavations at Boglia.z Ki:ii, the ancient 
Pteria, have been "fou~d. inscriptions, containini' as it appears 
the ·names of the deities which figure in the earliest InT.lian 

• records, Indra~ Varu~a, and the great twin brethren Nasatyas. 
The tinscrip.tions· date from about 1400 B.C. and the names 
appear not in the form which they took in the "'historical r$lc~ 
of ancient Persia, but are, so f31r as syllabary will admit, identi­
cal with the forms; admittedly more original; which .they show 

• in the IJ,g- Veda.' 
The actual· names of the gods· as found in the cunifoND· 

tablet referred U> above are given on page 320 of this work as 
Mi-it-ra, V-ru-w-na, In-da-ra, and Na-sa-at-ti-ia,' which are 
readily recognized as Mitra, Varu~a, Indra and the Nasatyas. • • 

Here the epigraphic evidence is dated · 1400 B.C. and it is 
not •known if any earlier epigraphic evidence as to Vedic· chrono­
logy may not be brought to light in future.· It is, therefore, 
premature to try to form any hypothesis as to the antiquity of 
the Vedas fr:om this source. In absence of epigraphic, we have 
~o rely on literary evidences alone. Our· definite finding r·as to 
the antiquity of the Vedas must remain, so long as it • is . 

• not contradicted by epigraphic evidences which may· be brought 
to light in future. I trust it is established that 'the civilization 

• of the Vedic Hindus was earlier than that of the Indus Valley 
as evidenced by the remains at Mahenjo-Daro., • 

• 
A NOTE TO CHAP'l'ER IV . 

• . 
• 

K~riiksetra the Centre of Vedtc Culture . . . . . 
In the preceding chapter. we have, taken . Kuruk~etra {30° NY 

• itself:· as the centre of Vedic culture.r1Here~ we want to'set forth 
the reasons for this assumpti01f of ours.·'!< • 

• 
• • • 
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In the Sata1;1atha Brahma~w, XIV, 1, the first two verses run 
as follows;_: • 

" The g~s Agni, Indra, Soma, Makha, Vigm and the 
•Visvedetas, ex~ept the two Asvins performed a sacr~ficial session. 
Tbeir place of divine worship was Kuruksetra. Therefo'lt people 
SariJ 'hat Kuruk§etra is the gods' place of divine worship.:· 1 

• Eggeling's Translation. 
In another place of the same work, we• h~tve the statelflent 

that. " Those g~ds are performing tbe sacrifice at Kurukr;;etra." 2 

(8. Br .• I, 15, 13). 

In the MaitrayaJ]i Samhita also it is stated in •two waces 

~".The gods p~formed sacrifice at Kurukf?etra." 3 

(II, 1, 4 and IV, 5, 9). 
Again in the Paficavirhsa BriihmalJa (XV, 10), we have 

" They (th•e participants of the sattra) undertake the consecration • 
at. the place (i.e., to the south of the place) where the river 
Sarasvati is lost in the sand of the desert.'' ........ ~ .... (Caland). 

In the same work there is also a reference to the river 
• Ilrf?advati, (XV, 10, 14-15). 

Again in the Manu Sarhhitii we have 4
:-

• " The land which lies between the divine rivers thQ Sarasv~ti 

and the Drf?advati, built by the gods, is called Brahmavarta." 
" The culture (behaviour and mode of living) which bas been 

handed down by the successive generations, in that country, 
relating to the principal and intermediate castes, is called correct • 
be}Javiour.'' 

Kurukf?e.tra, • the 
stitute the land of 

Matsyas, the Paiicalas and Siirasenas con-
• 

• 
Brahmarf?i, which is next in importance to 

Brahlllavarta. '' • 
1 MacdJ>nell.and Keith, Vedic Index. 

• ~"!IT ~ ~ 'ij'if ~:I -.r(~! 'ij')lft if~ f<l~f~~ ~~I ~t 
~c:i ~<rl!'a!iffllij' 1 ~v: wm ~~t ~~f"rn rt~-:.J~ iii '1!1 W'~~ 
f.m•fcr ~lfil"fflSt ' «!f~""I mt <IN ~~ ~~if~ II t, ~II • 

• 

• 

2 ~if"Slit ~ ll"if' cr<ifct I 3 ~ ~ ~'=r~i'f '§i~~ I 
4 ~@qf~fi(~l~lf~T~~ii'l"t I <i ~qf.r~<i ~ ifill't~'tt .. ~~ " • 

<!~ ~~ 1.1' ~: ql'(tqWlfiillalct: 1 Cl'~t ~lifl(l<illift 'ij' ~ e~ II 
~ "if 'lq""-!'RI 1:1iwm: ~cnr: I 'Q:Iil' ;mftr·~ ~ ~'tfi~ilii'!(! II 

~~~~~ ~Cfil1tl~"'lijJiS(il': I ~ ~ ~ ~ ~ii!:lt 'ij'~: II • • 
• 

• 
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• '' From the Brahma:r;ts born of this place, _all ·m.en living in 
this world should learn their respective ctlstoms and. manners." 

Manu Sarhhitfe, II, 17-20 . 
• 

An ig:1portant point to note in this connection is that the river 
Sarasvati rises from the sivalilP hi!1s ·'and is lost in the North 
Rajputana• Desert, and ·is almost -bisected. by the 30° N paraliel 
of latitude, and Kufuk~etra also lies alm~st on the same parallel. 

'llms the Brahman~ and'J the' Manu' ·sarbhita justify our . . 
assumption that Kuruk~etra was the centre of Vedic culture. 

·Then ~g_ai~ 'we have other reasons to conclude that the Vedic 
Hin~s lived not nmch further ~orth than about 26° N. In the . 
next chapler we shall show that Indra, the r~i~ giver, wft.s "Aife 
god of the summer solstice. T~e Brahma:r;tas or those who _found 
the seasons for sacrifice, raised up ·this god of the sumr:Aer solstice 

• like a bamboo pole. 1 This shows that the summ.er solsticial point 
passed very near the zenith of the plac~ where tht;J Vedic Hind'us 
lived. This ptace could not be· of _much higher latitude than 
about 24° degrees and Kuruk~etra bas the latitud~ of about so: 

·degrees. · 

· Secondly it is stated in the IJ,g:Veda, that the planet 'Jupitttr 
wa.s " being :first born in the highest heaven of supreme light." 2 

This refers to the discovery of Jupiter as a planet. Now Jupiter 
'could not . have a celestial latitude exceeding about 1°451 ; hence 
its greatest north declination could never exceed 26°. If at 

·the land of the 'vedic Hindus, this planet was disc~vered in the 
highest heaven, the-latitude of the place could not.exceed 30° N. 

• · The Vedic rivers or the rivers mentioned in the flg- Veda 
furnish additiopal proof that the land of the Vedic Hindus •could 

• 

• 

not be outside India .. , Not·only ·do we bli.ve the mention of the 
seven rivers, we get· the·names ·of the Vipash, ·satadtu, etc. 

All these facts lead iis ~to ·co'nClude 'that1 in interpreting th~ 
astro11omical references found in· the Vedas. we should generally 
take Kuruk~etra ,tself as the centre of Vedic culture, and we 
should n~ use~ny' 'pla.ce outside India unless tl!ere are very. 
strong grounds for such a hypothesis. 

' 
1 ~QIT~· ~<! -:s>!1(ff{<{ ~fiR 1 ' M. I, 3, 1 
1 il'Qfq llllli'<ifT~il'ltil ~:-i;U~: 'iJUt-~ I 

• • 

. 
'. •M.. ·iv, 50,4 

.. 
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• 

CHAPTER Y • 

• VITIDIC ANTIQUITY 

• 

• When Indra became M aghavan • 
• 

The Vedic god Indra was the ' shedder of. rain ' (vr~an), 

' wielder of the thunder-bolt ' (vajrin) and ' killer of Vrtra o.r Ahi • 
~r~han)". His.former great deeds are thus t,old by r?i Hira~ya­

stupa in the J}g- Veda M. I, 32, thus 1 
:-

1. ' I declare the former valorous deeds of Indra., which the 
Tbundere~ has achieved : be clove the cloud ; he cast the waters. 
down (to earth) ; be broke (a way) for the torrents oJ the moun-• . 
tain. 

• 
2. He clove the cloud, seeking refuge on the mountain: 

tlrva~tr sharpened his far-whirling bolt: the flowing waters (rivers) 
quickly hastened to the ocean, like cows hastening to their 
•calves. . 

3. • • * 
* * Maghavan took his shaft, the thunder-

bolt, and with it struck the first born of the clouds. 
4. Inasmuch as, Indra, as thou hast divided' the first borQ 

of tbe clouds, thou hast destroyed the delusions of the deluders 
and then enge'bdering the sun, the dawn, the firmament, thou 
bast not left an enemy (to oppose thee) . 

• 

• 

• 

• 
l 'Iii{~ ~ ~~ 'l(;i\;;i ~fit 'fiCiiR: 'll'fii{tfi:r ~ 

41MSttN'{"''q~ ~ "~~~ tr~'('(Tilli[ n~u 
"l!Q~ tl~~ f~fi!r<rtlli i!l'!l'df ll~· ~· CICI'lil I 

<IT'!Ilrol' ~ifc{: ~~S'!i61: ~~il'f61l11 ~Ttl': II l!.ll 

~T 9~-rn ~i1if f1!i<li~1l<lfti'~?{ ~ I • 

• 

"l!m~'li ii'Ef<mrtf'f~i!'IJ~ii ll'eiif61lif'IJ"'''ifli{ II ~II • • • • 
~~"{ 'l!~il~"'''ifl'iffimf~'ifl ilfilill: lOClilmT: I 

'~~Tll1L~· 61~ <:Jl~lfl~ ~Gnst1 i! mtfcifqq~ Ill! II 

'I!T'IJ"{ e-?t i!a~ C<i~fii~T "'~"'q i!'IJ<'Il "'~ 1 

~q.~'ifitiltf<IA",IIIT~: ~~({~ 'lf'fiilll: 11~11 
• 

• • 

• 

• 

• 
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·5. 'With ·his vast destroying_ thunder-bolt Indr~ struck the 
darklil!g mutilated V:rtra: as the trunks of . trees are fel~d by 
the axe, so lies Ahi prostrate on 'the earth. • 

6. 'rhe arrogant V:rtra as if uneq~alled, defiedlndra: the 
mighty h_ero~ the destroyer of many, the. scatterer of foes ;-he 
bas not.escaped ~he conta~t of the fate of Iudra's enemies. The. • 
Joe of Indra b;s crushed the (banks of the) rive'-'>.1 

7. !faving neitb~r hand nor foot, be defied Indra who 
struck him with the thunder-bolt upon his mountain-rtke shoulde~ 
like one emasculated who pretends to virility ; then V:rtra, 
mutilated. of ma'tly members, slept. 

8. The waters that delight the minds of men, flow ov_er-/ , 
him recumbent on this earth, as a river bursts through its broken 
banks. Ahi has been prostrated beneath the feet of waters 

' . 
wQ.ich V:rtra by his might had obstructed. · 

. 9. The mother of V:rtra was bending over· her son, when • 
In -ira struck her nethe~ part with his shaft ; so the mother was 

' . 
above and the son underneath, and Diinu slept (with her son), 
like a. cow with its qalf. • 

10. The waters carry off the nameless body of V:rtra, tossed 
into t~e midst. of the never-stopping, never-resting currents. 
'rhe foe of Indra has slept a long darkness. 

11. The wat~rs, the wives of the destroyer, guarded by 

Abi, stood obstructed, like the cows by Panin ; but by' laying 
V:rtta, Indra set cipe:n the eave that had confined them. 

• 

• 

~<Tl~'l '!~S ~~f~~j' i!~T;\'h' ~ f'l'fl<m'5\'tlii I 

ifToTR~~ ~~m '!~TifT ~'i'>llifT: fl:lftlliiS~SJ'ff' 111!,11 

~qr~~~s ~io"-Tf~~i!~'l"li!N~ ljj'qfif 1 

~~~fw: Jrfuilroi ~lll"l: -g~<~~ms ~~~ 511~: u ~n 
'if~ if f~~i!'ij!lT S!~li\ i!~~TWIS ~[Cf<f'T!fP:r: I 

<rrPI!~m i!f<:;ifT <~fu<B'l'IT~Tilfu: qq~cr: sr1<i li" uc:u 
ifT~T '!<TIS "'TI'!llo<!-gi:li'it!s ~~TS ~~'l'ifif~T'( I < . 

• 'a''l'I'U!i'(<~'(: l:fl!IS. ~1~'t~~: sr~ ~~"'!.·~:n if ~~: u ~~~ 
~fo'IS<t~'tifTiif;;'itsrifTift lfiT'ISTift •rif fif~<i sr <"t'(t{ 1 

rr"l~ fif~ ~~'(if!ffq]" ~roi oil: ~Tsr<Tf~'i::sr~: 11 ~on 
~~qG!'l•f~m-qrs ~fuwif fif!i§Ts ~tq: -qflllit'f m'l: 1 

' . 
~qt f'l<!!ii&f~<i <r~Rfkcr 61'<fif<ITS '!!qCf~'ll'( U t ~II . ' 

1 By the great voh1me of his watery bod!. 

• ~(.)-140813 • 
• 
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12. Wb.en the single resplendent Vrtra returned the blow 
(which.ha·d been infl.ic.ted), Indra, by thy thunder-bolt, •thou 
becomest ~uriom;) like a horse's tail. Thou bast rescued the 

• kine ; thou hast won, Hero, the Soma juice ; thou hast let loose 
the seven rivers to flow.' • 

• (Wilson's J.!lg- Veda Transtatiop) . . • • The sage or r~i who thus sings in pr~ise of these great former 
valorous deedi of Indra was, as we haye sail before, Hira~astiipa., 
who speaks of himself in the following terms (J;lg- Veda, I, 31, 
11 and 17)1 :- • 

' The gods formerly made thee, Agni the livrng gooeral .of 
'-the. mortal Nahu~a: they made Ilii, the instructress of Manu, 

when the son of my father was born.' 
'Pl1l"e Agni, who goest about (to receive oblations), go in 

thy presence to the hall of sacrifice, as did Manu, and Angira11, • 
• a.nd Yayati and others of old.' 

We conclude that the Hi lived sometime after King Yayati 
of the lunar race. The story of the great deeds of Indra. we 

• 

• 

• 

• 

have quoted above, divested of allegary, suggests to us that this 
great god was none other than the god of the summer solstice. 

All Vedic scholars agree that V rtra or A hi m~ans the • cloud 
and the fight of Indra, the rain-giver, with Vrtra is a mere 
allegory. The clouds are represented as a demoo and quite 
unwilling to part with their watery stores u.ntil as8ailed and 
sundered with the thunder-bolt hurled by Indra. Wilson explains 

· that "·the ~loud, personified as a demon named Ahi or Vrtra, 
is represented as combating Indra with all the attributes of.a. 
personal enemy, and as suffering in the battle mutilation, wounds 
and death. 2 

'' The Indian monsoons which bring in the rains 

• 
m'll"(fs 'II(~~ ~iii~T "!{«.!~ ~ 'Q:qj: I 

"l(5fmVTS "l(>Ht: 1R~ffl'f'lffl:71: ~~ ~'!If~~ II t '!.ll 
• 1 Wilson 'a Introduction to his IJ,g. Veda Tr:mslation. • 

• • • 2 
t<IT'fV ll'if!ifTY'f~ ~TS "l(~lllfil!lffi f'l~ I 
{<!!t61!1"-"1"*1~11~ m~ f~qg"IO iffl ~ an~~ 11 · 

"~~ s "l(ffi~ftRt ~~:nm'l<'(~~it ~"~~ 1 

~liT 'mTCf'fl ~Ol{ 5fifill~~~ CJf.Jfll! ~f,;r "ii' ~~ U 

• • 

• 

• 
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really burst about the 22nd of June, there is generally· ~ drought • 
which lasts for about a month or so, before the m<Jnsoons 

• 
come. Drought itself is also represented as a delilOn named 

• 
Su~t;~a (1, !01, 2 ; I, 33. 12 and I, 103, 8, etc.) who is also killed 
by Indra. When V:rtra ltas been killea, the waters of the sky 
are set .free •to fall upon the earth and the;even rivers of tM 
Punjab are filled up to .the~ banks and roll • quickly towards the 
sea. Thtl seven rivers are. undoubtedly the rivere Indus with 
five tributaries from the east and one from the west. • 

• Indra was thus the god of the summer solstice ; and as Indian • 
rains begin when the sun reaches the summer solstice, Indra's 
fight with V:rtra was or is an annual affair. • According • t~ 
Kalidasa ' Indra withdrew his rain-giving (or annual) bow with 
the coming of autumn.' 1 Every year Indra has thus~o fight 

• Vftra or dark-c.louds to ~et free the waters of the sky to fall 
upon the earth.· 

That Indra is identified with the sun at the summer solstice 
is thus expressed in I,lg- Veda, I, 10, 1, thus:-

'The chanters of the Gayatri hymn thee, Satakratu, the 
worshippers of the sun praise thee, the Brahmii.t;~as raise thee 
aloft llke a bam'boo pole.' ' 

This reminds us of a passage from the A#areya Brahma.r;a, 
cb. xviii, 18 which says that ' by this Ekavimsa, the gods ra~ed 
up the sun towards the highest point of the heavens.' I The 
Vedic Hindus had found by observation that the sun remained 
stationary, i.e., without any change of meridian zenith distance 
fo~ 21 days near the summer solstice ; they called the eleventh 
day or the _middle. day of this period, the EkavirMa· or the tme 
summer -solstice day. Here Brahmar;ah of the I,lg- Veda were 
observers of the sun for determining the Ekavirnsa da.y. • 

Hence Indra is identified with the sun of the summer solstics 
day. 

• • 
Thus farwe have tried to explain who this Vedic god Indr~ 

was-that Indra t~e rain-giver was the god of the. summer 

I# <nf~<fi' ~51lJl~<ift 'ffl6i<f ~i'I:{T. in the Raglzuva.msa, 

J lfHtfitl i<I'IS lfl~fq-.Qt.\<t<~ iilf<fi-411: I illi!141l~l SftlililiS '6'~~1lfil'l ~fiffll 
~ ~ ~ 'll:'lifciilifl~~ @1TT~. i!it'liT<fi~~~i( I • 

• • • 

• 

• 

• 

•' 

• 



7o A~CIENT l~DIAN CHRO~OLOGY 

solstice and'that his place in the heavens coincided wit~ that 
of the" suu at the 'summer solstice. Stationed at his place 
Indr~'s an'>ther deed may here be stated :-.{lg- Veda, I, 7, 3-
viz., that ' Indra. in order to make the duration of ijght longer 
elevates the sun in the sky :• 1 

• • • 
We next pass ~ t~ consider when Indr' beca~e Vrtrahan 

or killer of Vrtra. in those ancient time~. The .{lg- Vedic text 
~n this point runs as follows:-'~ ~E}~ vm~ (M. X, 
23, 2)-

• ' Indra by (the heliacal rising of) the J/ a.ghas ~ecame Magi!!! a-
van, and thus ~eeame the slayer of Vrtra.' • 

'-..: • Here the word ' Maghavan ' means ' one that owns Magha ;' 
the word' Magha' to us means the constella~ion }vfaghiis con­
sisting •of the stars, ex, 'I• y, o, p. and e Leonis. We underst~;~.nd 

• 

• 

when at the latitude of Kuruk~?etra, the most prominent st~r, • 
Leonis, of this group became first visible in the east at dawn, 

the sun reached the Indra's place or the summer solstice. We 
cannot accept that the word ' );fagha ' can mean anything else 
than the constellation 1\Iaghii. If Indra is 'a personification 

• of a phenomena of the firmament,' 2 and 'Vrtra' or cloud is 
also another phenomena of the firmament, the "word ' Magha' 
must also mean another phenomena of the same firmament, 
viz., the constellation }\1 aghiis. Besides, if ' Magha ' be here 
taken to mean ' wealth '-ita acquisition cannot •possibly increase 
the fighting capability of this Indra. Further instances are· not 

- wanting in.Sanskrit literature where the word ' Magha ' has been 
used in place of J.Vl agha ~-the lOth lunar constellation countimg 
ftom the Asvins. 0 • It may yet be urged why 'Maghai-y-JrJaghavii,' etc., should 
mean· the heliacal rising of the M aghds, and not the conjunction 

• of the sun with the jVJ aghds (or ex Leonis), as indicative of the 
time of the summer solstice the date for which was 2350 B.C. 

• 

• 

• • 
The date of the Bharata battle was 2.!!49 B.C. as we have 

• 
1 'l'i::T ~~ "'f'illts "11111_~ .. iJ~~~f<f 1 

~ Wilson's Introduction to his FJ,g- Veda Translation, 

• • • 

• 
3 (a) "~f~~liiT fn~T 1l~T<:Jiflf9CIH;," (b) "~l~Tfif~~if'<l'~lfucuij_!!f~~,'' 

(c) ··~ ~miti~'effls~<ftit t" • 
• • 
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esta~ished in Chapters I, ll, and III. Here the r~i is Vimada 
who is spoken of as the.son of Indra or o(Prajapati and "must be 
much anterior to the Pal)~avas. This Vim ada is st'Oken ()f by 
the Kak~iW:tt in M. 1, 116, 1 { 'who g;tve a bride to the youthful 
Vima.da' as the passage runs). We are thus unable to aBsisn. 
the date of"the phenomena 'Magha{-r-M~gh«va,' etc., to 2350 

B.C. In the Chapter oil' Madhu- Vidyii or the Science of Spring, 
we hav~ shown that the practical rule for detecti~ the adv~t 
of spring wa.s ta~en as the heliacal rising of the star i:X Ariatis 
ai:Jout 4000 2.C. At this age, the seasons were determined no 

d.oubt by observation of the .su~ at the summe~ a~d win~er ~ol~ 
hces, and for future prediCtiOn of ~he bAgmnmg sprmg or~ 
the ;rains, the·heliacal rising of some bright stars were- noted, 
viz., 01 A rietis for the begin~ing of Fpring and 01 Leonfs for the 
~dvent-of the rains. Our investigation will show that both these 

- . 
rules for the beginnings of spring and the rains belonged almost 
to the same age. • · 

We are thus led to conclude that when lndra, the shedder • 
of rain,- became Maghavan. i.e., when he began to· function 
with the heliacal rising of Maghii (or 0\ Leonjs), it was a Vedic • 
age "when pe"ople counted the seasons by the heliacal rising of 
some bright star at dawn. To put it plainly it was the age 
when at the lg.titude of Kuruk~etra (lat. 30° N .) the sun reached 
summer solstice•on the day of the first visibility of 01 Leonis . . 

• 

• 

• 

H 

• • 

• 

• • • 
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Let th& above figure represent the observer's sphere a.~ the 
latitude • of .Kuruk~etr"a., HPZQH' is the meridian, Ho<KER' the 
horizo,n, QBQ1 the celestial equator, Z and P are respectively 
the zenith and the celestial pole. • 

Let S be the position· of the sun 1ft 18° below the horizon, 
• • • 
so that ZS =lOtio. .The sun is at the summer solstice~ • 

We take w the obliquity of ecliptie=24:0 61l35" which was true 
fo' 4000 B.C., In the figure yKS .is the ecliptic, cutting the 
horizon at the point K. The point o< on the horizon is the 

• 
position of o< Leonis when it is just on the horizQD, although )t 

would be raised above it by about 35' due to refraction lrom a 

""' or.L be draw~ perpendicular to the ecliptic so that yL was 
the celestial longitude of o< Leonis at the time we propose to 

determin~. 

• 

• 

• 

• 
The celestial longitude of <X Leonis for 1931 A.D.-== 148°52'11" ; 

•the celestial latitude of o< Leon is for 1931 A.D.= 0°27'26", which 
1s supposed to remain comtant. • 

(1) In the triangle ZPS, the side 
ZS=l08°; the angle ZPS is given by 

tan ZPS= 
2 I s;n ZS + J:'~-_ZP -Sin ~-S + ~P-:- PS • 

2 . 2 

zps = 130°29'16" ; 
EPS=40°29116" ; 
yE=49°3014411. 

• 
•(2) In the triangle KEy, the four consecutive.parts are, LKEy 
• =120°, Ey=49°30144", EyK=24°613511 and yK. Hence yK is given by, 

g t ;K f!in 49°3014411 

=cos 49°30'44" X cos 24°613511 -tan 30° X Sin 24°6135" 
We use the auxil)ary angle given by 

tan 30° 
• tan f/1= cos49°S01441i -, 

. . 
:. yK = 64 o 5()188* 

• • 

• 

• 

• 

• 
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(3) In the same triangle KEy, the angle K is given b.y 
• 

Sin K= Sin yE x Sin 120° 
Sin yE 

LK.=46°4112911 

• 
• 

19' 

(4) In the triangld KO<•~, wah \Ve K~46°4l129'1 , the angle L is 
R rt. a~gle, and cxL=2712611 • 

• 
•• KL=25151" • . . 
We have found before t.h1t yK=64°50138" 
Now KL=2515111 • 

• • 
-:. yL=65°16i29" 

·Now ~he cel~tiallongiLude of ex Leonis foi-1931 A.D.= 148°52111" 

and the celestial. longitude of ex Leoni& for the ereqd. past ~a~ 
=65°1612911 

the increase in celestial longitude of ex Leonis during the 
• entire period =83°35'42H . 

The mean precession rate for the period=49"·5938 
Annual proper motion of ex Leonis=011 ·2478, 

the mean Atmual variation in longitude of ex Leonis =4911 -3460 
lapse of years till1931 A.D. =6100 nearly. 
the_Date=4170 B.C.1 

I!ence 417Q B.C. was the date when the Vedic god Indra., 
the god of the summer solstice, became Maghavan. We bave 
now to · find the position of the equinoxes and the solstices about 
4170 B.C. The longitude of Regulus in 560 A.D. was 129°49' 

a.c90rding to Burgess. In 4170 B.C. the same was =;65°16'.; 

thus the change in the celestial longitude of Regulus was till 
560 A.D.=64°33' nearly. Now the celestial longitude· of.\ Orionis • 
was in 560 A.D.=63°40'. Hence vernal equinox for 4170 B.,C. 
~as near to the ecliptic place of .\ Orionis ; and in a. simita.r 
manner the summer solstice near to {3 Leonis, autumnal 

• 

.. 

equinox near .\ Scorpionis and the winter solstice near ex Pegasi , 
iu 4170 B.G. In the Indian way, the vernal equinox was in 
the Mnftlsiras, S. s~lstice in the U. Phalgunts, A equinox in the 
Miild.s, and· W. ~lstice in the P. Bhiidrapadas. These were 

• • • almost the same as in 4000 B.C. as might be expected . 

• 
1 If the sun's depression below the horizon were taken at 17", the ca.leula.ted 

ijate woul1 come oqt to be l)e&rly 4000 B.C, • • 

• 
• • 
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We have. established above that Jndra began to function 
when oc .Leonis or the constellation }vfaghiis was beliacally v!sible 
at Kuruk~e~a about the year 4170 B.C. Before the heliacal 

' visibility of oc Leonis or Magha, the conste1Jation of Asle~ii or 
Ahi, i.e., Hydrae became first visible .• Vrtra is also•called A hi 

"in. the J;tg- Veda ; the allegory implied is perhaps that .A hi weans 
the clouds that w're• seen in the sky from the rising of Ahi or 
A8le~ii, which did not yield rain till the risil1g of Maghii. (Regu­
lu!). Hence 'Trtra also meant Ahi or clouds which were unwil­
ling to part with their watery stores. From the rising of Ahi 
till the rising of Maghii (Regulus), was the pel1od ofJirouglit 

~HEld Su~tta in <the J.lg- Veda. 
Again Indra bad two other names Satakratu and Valabhit. 

The first of these names means very probably that the pbeno-• 
mena of the bursting of the Indian monsoons and of the firsJ; 

.visibility of Maghas were established as synchronous in the course 
of observations extending over many (literally a. hundred) years. 
Hence Indra, the god of summer solstice, got the name Satakratu 

• (the performer of hundred sacrifices). Again the demon Vala 
meant perhaps black clouds and his cave also existed in the 

• clouds and when Indra opened the cave of Vala arJd rescued the 
cattle (m and ;it also means water), lndra really clove the ciouds 
and set the waters from them free to fall on the earth. So if 
Indra was Valabbit, he wa.s none other than the shedder of rain 

(f.lg- Ved~, I, 11, 5) . 

• 
• 

• 

• 

• 
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One thing more that strilies us in this connectio~ is that the 

so-cal~d horse of Indra was most probably tpe oonstellatio:v Leo, 
which is ordinarily likened to a lion. It may be :Kkened to a 

. . 
horse as well, as in the above diagram:- • 

The stafs e, p., Leoni{ forming the head of Indra's horse, 

the line joining y and S Leonis the back, 01 and () Leonia thi • 
two legs, (3 L~onis the. end of the ta,il. Ioora• in his car took 

his seat ~ little behind- {3 Leon is. 
As I have s~id before, i~ "the first Chapter on ' 11fadhu-VidJiii'' 

it has been established that when the first visibility of the Asvins 

in· the "ast· ~as the signal for the adve~t of spring, the time 

was about 4000 B.C. These two C~apters show tllat about 490~/ 
B.C. the Vedic Hindus recognized the coming of the Indian 

spring and of the rains, by the heliacal risings of 01 Arietils and • 01.Leonis respectively. 

This practice is similar to that of the ancient Egyptians, • 

of reckoning the ,tear by the helia.cal ris'ing of 01 Canis Majoris or 

Sirius. In Homer's Iliad, we find in Bk. V, that this star 

Sirius is called " the summer star which shines very brightly,'' at • 
leas_t thus the translator interprets it. Again ill Iliad Bk. XXII, 

is me9tione~ a.' star which rises in autumn ' which people call • 

the " dog of Orion." It seems that the same star Sirius was both 

the summer star and the autumn star in Bomer's time. In 
such a case very probably the first visibility of the star at dawn 
sha.wed the beginning of summer in Greece and the position of 

the same star higher up at dawn, the beginning of autum~. 
· It now appears that the practice of recognizing the season's 
• by th!'l heliacal risings at some or other of the bright stars WfB 

follovvecl by all anc~ent nations. • 

• 



CHAPTER VI . 
• VEDIC ANTIQUITY 

• IJibhus and Their Awakening by the Dog • 

In the preceding two chapters, we have spokc!n of the co~­

tellation of " the Car of the Asvins " and of " the Hor!e or the 
~or~es of Indr:f." In the present chapter we shall see who 

were the makers of the above constellations in the earliest Vedic 
times. ~he story of Da.dhici will also appear as mere allegory 
from what follows. The l;tbhus, whose deeds we are going tt> 

-describe here, were of the race of Angiras and were exceptionally 
brilliant men of those times and while living they were entitled 
to the share of the sacrificial portion with the gods and after 

' death they were supposed to be dwellers in the orb of the sl,ln. 
The first hymn of the J;tg-Veda addressed to them isM. I. 20, 
and here the J;t~i is Medhatithi, and runs as followslo:-

1. " This hymn, the bestower of riches, has been addressed 
by the sages, with their own mouths/ to the (class of) divinities 
ha. ving birth." 

2. ·~They who created mentally for Indra the horses that 
are harnessEVI at his words, have partaken of the sacrifice per­
formed with holy acts.'' • 

• Here the ' horses' of Indra may be a !'lingle-bodied but a 
• two-headed horse, being represanted by the '.lOn~tellation Leonis. 

An alternaiive interpretation would perhaps be that the two stars 
• Castor and Pollux may have been taken for Indra's horses, while 

Indra (=Magbavap) had his seat at ex Leonis (Magbi). This 
interpretation would be in harmony with thll Greek tradition of 

• 

• ' . . 
1 ~~ ~CO!:f iil"'fil ~llfT fq-~f~~ I "'!<<'iTf~ UNR!if: II t II 

~~<in~ ~T'g31'1- CI~~•UH~ I 2!ffifd'1Jift~ 11'1.11 • 
• -.J;tg-Veda! M. I. 20 . 

' Thia sho'l'!'l tha• this hymn W!tS D<lt actuallj composed b;Y Medh~tithi, 

• • 
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taking th.e stars Castor and Pollux as horsemen.. Between 
ex Le~nis and the stars Castor and Pollux, ·there liefl no bright 
ecliptic star. These two stars rise before ex Leonis., the s.eat of 
Indra, on whose heliacal rising at Kuruk~etra the rains set in 

• in those times. The next rcas of the 'hymn run as follows 1 
:-

3. • " They constructed for the Nasatyas• a universally roo;. 
ing and easy car, and a cow yielding milk. ,•, 

Here the " car ofthe.Asvins·" was the star-grOllp formed of . . . 
the stars ex, {3 and -y Arietis together with ex Triangulum, of which 
ex. and {3 Arie!i.s•with ex T-riangulum formed the stab]e triangle~ 

ex, {3 anlt 'Y Arieti.s the head of the horse, while ex a nd. B Ar!eHs 
:were symbols for the Asvins. • 

4. " The ~bhus, uttering unfailing prayers, endowed with 
rectitude and succe~ding _(in all pious acts) made theil!t parents 

• ybung." 
As we are concerned with the deeds of ~bhus we quot"e only- • 
6. "The ~boos have divided unto four the new ladle, the 

work of the divine Tva~tr.'' • 8. '' Offerers (of sacrifices)", they held (a mortal existence) ; 
by pious acts they obtained a share of sacrifices with the gods." 

This hymn"thus narrated the deeds of the ~bhus and the 
honour~d position which they attained by those good deeds, viz., 
privilege of having the sacrificial portion with the gods. 

The next ui to bear witness to the above great deeds of the 
J;tbbus was Rutsa in the hymns M. I. 110-11. The most sig-
nificant rcas are the following :- • 

• 4. "Associated with the priests, and quickly performing 
the holy ritea, they6 being yet mort.a;_ls, acquired immortality a1d 
the sons of Sudhanvan, the ~bhus, brilliant as the sun, became 
connected :with the ceremonies of the year.'' 2 

• 

I CfillllllJ~ "ll"Ri;\",'itol ~ ~ I ~ it~f ~~'CfTl{ II 'til 

'9'-!fiiT fi:rcro ~; ~"Rill}ITS ~~: I ~f~~lliCf lll!lj 
.~ 'if'i~ il<i til"~~~~ fi11li'li}'l'f. I ~ 'if!'j"(; '!Jif; 11(11 

'!!!lit~ "~m diii \Jm"RI!:IT, ~ ~ llf'fi<11{ 111:11 

• 2 fffi~tfit CRflll~ if<IT'<fflt ~: ~<llS ~(iffllif'JJ; I 

~l~S ~~: ~~: ~'HI.~~ ~il~ ~~: II 
• 

' 
-~g-Veda, M. I. 20. 

• 
M. 1.110, '· 

• 

• 
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The above verse shows the great esteem and position which 
the ~bhus J:lad won while living amongst the men of their ti~e. 

5,. "L&uded by the bystanders, the ~bhus, with a sharp 
weapon, meted out the single sacrificial ladle, like a field • 
(measured by a rod), soliciting the best- libations, and desiring 

• • 
to participate of sa&rificial food amongst the gods." \. • 

• 
6. " To the leaders (of the sacrific~, ~welling in the firma-

~ent, we pretent, as with a laddie, tqe appointed clarifietl butter 
a.nd praise with knowledge those J;{,bhus, who, having equalled 
the velocity of the protector (of the universe, th•e sun), ascencl.ed 

• 
to the region of heaven, through the offerings of sacrificia~ food." 1 

• '..; • Here the ~bhus are described as have ascended the orb of 
the sun by the merit of having offered the sacrificial food to the 
gods. We shall have further accounts of their life after death 
as understood by Dirgbatamas and Vamadeva. 

" The J;tbhus, possessed of skill in their work, constructed fm 
the Asvins a well-built car ; they framed the vigorous horse! 
bearing Indra ; they gave youthful existence to their parents ; 
they gave to the calf its accompanying mother." 2 

We next pass on to the hymns of Dirgbatarnas of M. I. 161, 
ihe rcas 6, 11 and 13. • • 

" Indra. bas caparisoned his horses: the Asvins have har­
nessed their car : Brhaspati bas accepted the omniform cow : 
therefore, J;tbhu, Vibhva and Vaja go to the gods, doers of good 
deeds, ~njoy your sacrificial portion." 3 

Here the import is that f ndra begins to function or that 
the rains set in, when the constellation Leonis or Indra's ho5se 
rtses heliacally, and that the rising in the s;me way of the car 
of the Asvins brings in spring, and Brhaspati or Jupiter bas been 

• 
1 ~fi{q fclil~ijjif~S Q:'fkno;r~~ ~~I '81:!~CITS '<Jl:!li i'fNi!Ti!TS <;;t~-g 

>!f<IS ~i!TifT! II <;;t~C!1'te!~ ~: 't ~'I' ~ '5j~'I'Til fcmii'T I <Rfllf{(!~~ 

~~s ~wit 'I'T51mt~ ~~~: u • • 
M. I. 110, 5 and 6. 

2 ct~ "!lecf f~i!Ttl~~'eli( ~T {~<!1~1 e-q"{_ <!li I ctlflll_ ftr~T~~~ ~~~~~"ilfit 
li{('{~~ illC!~ ~ '<I~ II 

• 
3 t~T .w -g~ijfs 'l!ffl:rifT ~~ e~~fufcl~1:!15fct 1 

'!fflf~~"~ ~fs ~~ ~ ~ffi<t ~ u • 
• • 

M. I.llJ, 1, 

}.{. ~.161. 6, 
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diEcovered as a wandering body in the sky (here called the ·omni-• . 
form cow). -These are indeed great deeds which entttled the 
~bhus to enjoy the sacrificial portion with the £ods. They 
were great as observers of the heavens who had discovered the 
celestial sfgnals for the coming of the rains a~d of spring ; they 
bad ~tlso di~overed the planet Jupiter. • • 

• " ~bhus, the leaders .(of the rains), you·have caused the grass 
to grofv upon the high places ; you have caused the waters to 

• • 
flow over the low places ; for (the promotion of) good worl& : 
a,s you have r~posed for a while in the dwelling of the unappre­
bensibltl (unc~ncealable more properly) sun, so desist not to-day 
from the discha1·ge of this your function." 1 

• ~ • ~ ., 

We conclude tLat the ~bhus were also leaders of the rainy 
season, they slept for a while in the orb of the sun wit~ the first 
tmrsting in of the Indian summer monsoons, i.e., from the time 
of the summer solstice. Here the idea of sleep of the ~bhus at. 
this time, formed• the basis of the PuriiJ;liC Hindu faith that 
Vi~l}U and other gods sleep during the entire period of the rains 
lasti!lg for four months of the Indian rains. At the place of the • 
first Aryan settlers, which we have taken _to have been near 
Kurtik~etra, there was a clearing up of the sky for some time • 
after this first bursting of rains. Here Dirghatamas does nqt 

tell us how long the ~bhus sleep in the orb of the sun, but t~at 
so long as they sleep the sky remains cloudy and t~_e grass grows 
ofl the high places and water is &pread over the low pl~ces. In 
the next verse we are told that the ~bhus are awakened by the 

' . 
J)og-when the clearing up of the sky follows the first bursting 

of the monsoons. • 
• 

"~bhus, reposing in the solar orb, you inquire, 'who awalens 

us, unapprehensible (unconcealable5 sun to this office .of sending 
rain? ' Sun replies 'the_ awakener is the Dog and _!_n the year • 
you again to-day light up this world.' '' 2 

• 

. . -
• 

~ ~~J~ ~Cii!T~~ fif'lq\<lt!i \<~~<IT ~: I 
~1!l'~ <~~~"'m ~~~lt~ iflij ~ u 

2 ~~t~s ~Wl~~~cnm1Q'Cfis ~.-.:oils'!!!'~ 1 
-,lif ~ <il~ctR~~lfl ~Ciq_~~s 'l~oe<~ n . 

• : • • 0 • 

• 
M:.t: i61, 11. 

'' • • M •. I. 161, 13 • 
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Here the sun is taken to exhort the l;tbbus reposing in his orb 

to cleaP up the sky on the call of the Dog. We are mc lined to 
take, that •.this call of the Dog means the beliacal rising of the 

Dog-star or cx Canis Majoris, Sirit1s or the Sothis which was the . . 
Egyptian name of the star. • 

• • We next pass on to the following rc by Vamadevi\. 

" When the l;tbbu~, reposing for twelve days, remained m 

the hospitalitJ' of the unconcealable su~, tliey rendered t~e fields 

fE?rtile, they led forth the rivers, plants sprung upon the waste 

and waters spread over tt-e low places." 1 
• • 

From this statement it appears that in Vamadev~·s time, 

,t~e.~bbus wert! taken to sleep for 12 days in the orb of the sun 
when they were awakened by the rising of the dog-star. 

' 

Hen~Je we conclude that in Vamadeva's time the beliacal rising 

of the dog-star took place twelve days after the sun reached tl:re 

•summer solstice. Now on the basis arrived at above, we 

determine the time of Vamadeva as shown bel8w, supposing that 

be also lived at the latitude of Kuruk§letra (30°N). 

At the time we are going to determine, the heliacal rising 

of Sirius (ex Canis Majoris) took place, at the latitude of Kuruk­

~etra, twelve days after the sun bad reached the su"tnmer soltitice. 

So the sun's true longitude was then 90°+12° or 102° nearly 

and the star came on the eastern horizon when the sun was 

18° below it . 

• 
At the epoch 1931·0, the star ex-Canis Majoris had its 

• 
• 

• 
R.A. = 6 h 42 m 6·524 s . 

• 
and the obliquity of the ecliptic w=23°2fi'54" 

• 
• By transformation of the co-ordinates, we get : 

• 

• • • 
Lat. = - 39°35'2411 , tbil latitude is SUtJpos· • • ed to remain nearly constant since the time of Vamadeva. 

1 ~Ofl';;m~1fft~l:q)~: ~~cr: r 
~~t~.cr ~ ~rfcmn~1f~f.fi!N: " 

• 
• • • 

• 

M. IV. 83·7, 
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-z 

• • 
Let the above figure represent the observer's cel~stial sphere. :W, • 

the latitude of Kuruk~etra (30°N). Here HPZH' is the observer's 
meridian. HOEcxH' the horizon, yEM the celestial equatorJtnd yLS 
tqe ecliptic. S, indicates the sun's position at 18° below the horizon 

• and '.1. i'i> the p-::,int on the hm:i'Lon where tt.. Ca.nis M a.joris rose at that • 

time. Z and P respecf,ively denote the Zenith and the celestial pole 
of the observer. • -

Now the following quantities are known:- • 
yS=t!'ue long. of the sun=102° _ ... (lJ 
LEyS=obliquity of the ecliptic at the required epoch which is 

assumed to be about 2700 B.C. =24°0' (2) 
In the triangle ySM, the above two parts are known and tht 

LSMy:::.~l0°. -

Hence the declination of the sun= SM=23°27'N 
&nd the R.A. , , =yM=l03°6' 
Now in the triangle ZPS, 

. ZP=60°, PS=66°331 and ZS=l08°, 
• The angle ZPS is given by 

• 

• 

tan 
)

. ZS+PS-PZ . ZS+PZ-P~ 
SID ---

2
-- X SID 

2 
ZPS 
-2- = . ZS+PS+PZ . PStPZ-ZS 

• ~1n 
2 

xsm 
2 

. I 
whence we ~nd tlie LZPS=129°461• 

• 

(3) 

.... (4) 

• 
• 

(5) 

• Subtract from it the L ZPE which is 90°, we find the angle MPE 

• 

or the arc ME=39°461 (6) • . . . 
Again yE=yM-ME=l03°61.-39°461=63°201 ... (7) 

• • 
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Now in the triangle yEO, yE=63°201, 

• • LEy0=24°, L0Ey=90°+30°=120°. 

So.the otfter arc yO is found from 

coty0 X sin 63°20'=cos 24° X cos 63°201-tan 30° X sia 24° . 

• 
Put t tan aoo h 52081•5 8it1Jl= ----- , w ence IJl= 

• cos 63°20' 

· cot 63°20' x cos 76°81'5 . · cot yO=-------------
~ COS 52c8''5 

• • .. 

• 

• 
Hence y0=78°541'6 

Agaiq..from the same triangle 

s· OE- sin 63°201 X sin 120° 
my - sin 78°55' -

So the L y0E=52°3'. 

Lastly we come to the triangle aLO, 

• 

where aL=39°351'4 (latitude of the star) 

L aOL = 52°31 end the angle at L is arb. a!lgle. 

Hence sin OL =tan aL x cot aOL 

:. OL=40°9'6 ·. 

(8) 

... (9) 

(10) 

Now from the results (8) and (10) we can easily find the 
longitude of the star at the required epoch, thus:-

• 
• 

• yO= 78°541·6 

0L=40°9'5 
:. yL=38°451 

• 
• 

• =longitude at the required time . 

Long. in 1931'0 A.D. =103° 8' 

" 
at the epoch= 38°45' 

• • 
. ·. Increase in the celestial long.= 64°23'• 

• ' • • . 
As a first approximation the above increase in the celestial 

longitude of the' star indicates a lapse of 4636 years up to 
• 

1~31 A.D.. • 
• 

• • 
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The mean rate of precession during this period is fou~d to be 
49"·74'ro seconds per year. The annual proper motion 'Of the 
star in longitude = -011 .3356. Hence the annual vr;iation in 
longitude==49"·4120. The elapsed year till 1931 A.D. bec<;>~es 
4690 years. • 

Heitce 'the.required time of Vamadeva comes out to be about• 
• 2760 B.C. • 

Now at the time of tbe;e p:Jis, the l;tbbus were alr~dy dwellers 
in the solar orb or they bad become gods having birth. In the• 
preyious two chapters on Madhu-Vidya and Indra.=Maghavan, 
we have • ascertained that they lived at Kuruk~?etra about 
4000 B.C. • • ~ 

If our interpretation be correct, it is proved that the Vedic 
Hindus of Vamadeva's time reckoned the year by the J.eliaca.l 

• rising of the Sothis or the dog-star as was done by the ancient 
Egyptians. 

• 

l~l408B 

• 
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• • CHAPTER V:U 

• 

• 
..VEDIC A~TIC~CITY . . 

• The "Tradition uf lndra's ViNory uner the A.mra~ 
• The function of hoisting Indra's flag was an ig1portant festival 

in ancient In~ia. In the Jlahiibhiirata there can be tound five 
~r· six references to the hoisting of the lndradlwaja (Indra's flag) 

the tirst of which is to be found in the Ad:-parva in the story of 

Tapat~and Ramvarat;1a. the second in the Bh"i.11rw-pMt'a describing 

how the hero fell on hit! · bcJ of arrows', the third and tht> fourth • 

in the Drotta-pan·a describing the fight with maces between 

Bhima and :jalya and also that between Abhimanyu and the son 

of Dul;lSaEana, and the fifth in tbe 8alyn Parca describing the 
death of ~alya. The descriptions are cononed to the falling or a 

princely a ltd tall warrior on the ground compared to the I ndra­

dhuaja or Indra's flag staff when laid down on ih'"e grouncr. The 

hoisting of fndra's thg, therefore, was a very ancient custom. 

The lowering of the flag staff was aloo perhaps an important 

• 
• 

• ' f'tfoT filqfaci <nr€1 ~\ifillif~<woi{ 1 

• 

• 

• ci' f~ ~r i!%Tl11t~ fiR~ qfoci ~f" n 

2 ~~ 'fcfTq~'l!! ~ij! ~~!;f~'il'Cfll{ I 

'!!RIII"'f if~ 11~~ ~~w"': ~te(f: u 

• m 111:~ilmlf ~Mt "' lfm~oT I 
?Pf<:!q ito(J~T f~~;;trf<f<~ 11 

• 
• 

• 

.. (fl~ 1T~Ti!N~ -qtmft f.lrcn I 
~TfCI~ ~4Qif~ ~q II 

• 

6 Cl~ lHildrT~ ~~I 

<~m fifllfum ~fcr~~ tcitf"WCf: u 

• • 

MBh , Adi, 173.~. 

MBh., Bhi~ma, 119.91 . 

MBh., ~o1)-a, 14,29 . 

• • 

MBh., Dro1)-a, 48,1J-. 

MBh., Salya,•17,52, 
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cerem~ny usually performed 5 days after the hoisting. ·Eyen in 
Kalidasa's Raghuvarh8a in the description of Raghu ~s king of 
Ayodhya after his father Di!Ipa, we have reference to the hoi&tidg 
of the Indmdhvaja, which was both aqorned and high.1 

Ac<4ording to Mallinatfia, the Bhavi~ya Pura1Ja says tha·t th~ • 
kings who make the procession of Indra'~t flag in a car 
(Ratha) would have thilir kingdoms favoured by timely rain. 2 The 
further description of how •this flag was hoisted •and how it 
was carried in a .car through the main streets of the King's 
clJ,J'ital in ancie11t India is described in the Brhat Samhita of . . 
Varaha-Mihira, ehapter 42. "The gods approachElil Brahma and 
said to him: '0 Lord, we cannot stand in battle against thi 
Asuras on equal terms. Hence we approach you as our only 
sh~lter.' Brahma told the gods, 'the Lord Kesava who ~s now 

• floating in the sea of milk would giv~ you such a· flag that on • 
seeing it the demons would not be able to. stand in the battlefield 
before you'. Havi~g obtained this boon, the gods with Indra 
went to the sett of milk and began to pr:.tise Vi~l)u. The great • 
God thus appeased gave them a flag which would lead them to 
victory. Indra having got this flag was highly delighted." • 
BhaH~tpala while commenting on the above quotes from Garga 

. the following .pasEage: " The Asuras on seeing that flag :were~ 

struck by its brilliance, got confounded and of broken ranks, 
def~ated and fled in the month of Bhiidrapada. The thousand­
eyed Indra by his thunderbolt killed tb'e Asuras in the n!gbt in 
which the moon was at Antares, went to heaven afMr winning 
th~ battle, on the night with the moon 1 whom he met on the wa} 
at the star Srava1J;, (Altair)." • 

Varaha adds that the king of the gods, Indra, gave that 
flag staff which was made of bamboo to Uparicara Vasu~ the king 
of the Cedis, and be worshipped it according to the Sast1·ic rites. 
By this WOif!lhip, Maghavan was highly pleased e,nd said that the 

• 
r I - ... ;;, . 

'!JltS(Miil~<l 'trei;;f~ift!'ill<l: I 

i(<rl~~f~~l ilif'lS: ~q;;n: \loH: ~ 

' 11:<~ <~: $~~ mr.r~m~~~ 1 • 
q;;ii'lf: Cfi~ WI({ ~~ ~ if ~21<1: II 

• 

R~ghu, 4,3. · 

• 

• 
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kings.wlio thus behave would be as rich as the Vasus, andtin the 

world the-'I commands would always be accompliHhed. Their 
subjects also being fd voured with rich harveHt and being free 

from fear and dieeases, would be delig~ted. • 
• • The ceremony of the hoisting of Indra's flag !as performed 

• 

in the 12th tithi 1Jf the light half of the lunar month of Bhadra­
pada, with the moon near ,.;ravanii (AIUtir), as such. was the . . 

•day on which Indra uchie\ed his dctor) over the A:mras. Hence 
Garga says:- • 

."There the hoisting of the tlag is to be prefert-ed in. the 1:ath 
~ tithi with thE1 moon near the star Sravaty..tt tAll ai-r) either in the 

muhiirta of the day which is known as Vljaya or Jsva or in any 
other gart of the day." 

A f11Uhrirta=lf30th part of day and night or 24 hours. l'he 

nw7ulrf,, which is here called l'i!aya was perhJP" the Hth and" 
.Uta the 4th which in- the astronomy of th~ .lt/J"rVI/ J tdo are 
respectively c·alled .!Ultijit Jnd Srual,fw(a. · 

The day for the hoi::;ting of Jndrd's flag i:s eveu now ;;huwn 

in Hindu calendar::;, though the eeretauny i<:> now mort· honoured 

iu the breach than in the ob::;en auce. 
Hence the day of hoistiHg of the lttdradh vaja is the 

anniversary of Indra's victory over the Asuras or the clouds. We 

take it that this was the day of the «ummer solstice according to 
the r~corded tradition. 

Now the day for the ceremony falls on the 12th tithi-day of 
• 

Bhiidta in the following years in our own tiwes on the dates 
• .shown below :-

• 1939 .\.D. 24th Sept. 1929 ,\.If. 15th Sept. 
l!Jot! 6tb Sept. !928 20th l:>ept. • 
HJ31 17th Sepi. W27 l:lth Sept. 
1930 27th Sept. 102fi Wth Sept. 
193:5 • lOth Hept. 1924 10th Sept. 1 

1934 20th Sept. 1923. 21st Sept . 
• • • 1932 11th Sept. 1922 • 3l'd Sept . 

1931 ~2nd Sept. l921 13th Sept . 
1930 4th Sept. • 

• 
* s. 13. Di~ita·, ~r~mll'·Hitfcf:l!r~, Lt Edn., I!· 98 . 

• 
I In tbe year HJ:&5, ou lb{· dRJ r.,r fJJ, '' Cl l!ll uy, 'he twdflb trlhi did •1ld txt.end 

till the moon n aeb"d Srava~~. 0 
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t/Ji·ava1J(i or Altair, has now the celestial longitude ~f ·ab~ut 301 o. 

When the 11th tithi is just over, the moon must be M1ead of the 
sun by ] 32°. Hence on the day on which the moon ,;ould oo near • 
8raval).a !!nd 11 tithis old, the sun should have the longitude of 
169° Dr according to our· current signs o.f the Zodiac, which will.Pe. . 
48 26° nearly, the date would be about tha l~h September. In 
the abqve table formed • from our calendars the date oscillates 
between the 3rd and the• 27th September, and• the mean date 
becomes the 15~ September. The true anniversary of Indra's 
victory.over the Asuras, or of the traditional summer solstice day 
may then be taken as the 15th September, 192Q. This date is 
not far removed from what we got by a consideration o( the 
longitude of the star Sravar;ii and the age of the moon. Further, 
in ancient times a nak§atra meant a star group and noT any part 
of the e{:liptic, and a tithi meant a day in those ~ays; hence it i~ 
quite rational to t.ake the 15th September, .1929, as the date of 
true anniversary of Indra's victory which was the day of the 
summer solstice of the required year. · • 

We now proceed with the calculation for determining the 
req IJired yeat. 

If t=no. of Julian yea~s, counted from Greenwich mean noon 
of 1st January, 1900, and L=the mean longitude of the sun, then 
L =280°40'5611 + 129602711 ·6318 t neglecting the smaller last term. 
• Hence from the above formula the mean longitude of the sun 

on 15th Septem~er, 1929, at Greenwich mean noon co~es out to 
have been 173°58'14". • 

• In the required yeay. this longitude was roughly equal to 90° 
degrees. Hence ~s a first step the shifting of the solstices bec~es 
83°581• Now the mean rate of annual precession during the period 
between the required date and 1929 A. D.=4911 .590~. With this 

• rate the time required by the solstices to fall back through 83°58' 
becomet 6096 years ~early, which shows as a• first approximation 
tba.t the requirecj date is 6067 years before 1900 A. D. 

Now w~ are to find out the position of the sun's :pogee 60'67 • 
.centuries earlier than 1900 A. D. If 'I:T=ap9gee of the sun's 

apparent orbit, then • 
• • 



ANCIE\'T IXDIA~ CHHOXOLOGY 

where t=no.· of Julian centuries from 1900 A. D. This~ives . 
the longituoo of the apogee at the 1equired epoch to be 357°51 1• 

Hen:~g the €un\; mean anomaly couuted from the apogee=9~ 091 , 

the sun's mean lonc;itude being taken equal to 900. • 
• Similarly the eccentricity of the su·n's orbit at that remote 

0 • 

epoch="01882 and iilie !inn's equation of eentre work·s out to be 
2°91

• 'rhis equation is to be applied negath£ly to the mean sun 
f(ij· 15th September. 1929. which yield~> tbe true shifting· of the 
solstices to be 8P491 or :2°H' less than the value obtained before. 

0 

This diminishes the nun1ber of elapsed years by.159. So the 
required date is

0
5937 years earlier than 1929 A. D. or fs 4009 

I}. C. which may roughly be taken to be 4000 B. C. 
This date is the same that. obtained before in the chapters I\' 

and\' affd confilmed in chapter VI, on the ~bbus. Hence tbe 
Hindu Calendar faithfully records the time when Indra, the rair~-

• ;..;ivt·c, begdu (;o fundion with the heliacal rising of 1iJag/ui or a 

Lu,c·.~ at Kuruk~etra. Indra's light with the Asuras is here tbe 

0 sawe thi11<; as hts killing Vrtra or even Vrtras. 



CHAPTER VIII 

VEDIC ANTIQUIT-Y • 

• 
• 

• 
Afiscellaneous Indi~ations. of Vedic Antiquity frotJt the Vedas • 
In the chapters on " Madhu-Vidya or the Science of Spring'' 

a~d " When !ndra became Maabavan " and in other auxiliary 
' 0 

chapterE>, I have established that the culture of t1113 Vedic HindQs . . 
date from about 4000 B.C., and at that" time the V ;rna! Equinox 

was near ,\, Qrionis, Summer Solstice near the star .q. Lconis, 
Autumnal Equinox near A. Scorpion is and that the W, 
Solstice was near the star a Pegasi. The two stars a and. 
{3 Pegasi form .the group known as the nak~atra Pilrva­
Bhiidrapada, and its presiding deity, as is well known, is named 
Aja-Ekapiit which Is rendered in English as " one-footed goat:' • 
In the J yauti~a- V cda1igas, the nak~a.tra ib;elf is read Aja- Ekapiit. 
In tl!e TaZ:ttiitya Sa1hhitii 1 we have "sfig~ ;:r~ ~~crnt," • 
i.e., of tbe nak~atra Pro.yt]wpadii, the deity is Aja-Ekapiit. The 
Taittiriya Briihmar;a 2 has also the statement " of the one-footed 
goat (Ajasya Ekapadah) the nak~a~ra is PJ"O~thapadas. Now 
the tradition · spoken of above that there was a time in ancient 

. . 
Vedic Hindu culture, when the winter solstitial colure passed 

~hrough the star a Pegasi or the nak~atra Piirva~Bhiidrapad'U, 
is preserved in the Afharva Veda., ·XIII, 1,6 and also in.T. 

BTiihma1Ja accorditlg to Whitney and which runs as follows :-• 

it~t a\Cf~ ~Tif ffi'f a-~· ~'T OQ"Tif 1 

a~ mr~~ ~T~~·~ ~ • n~n 
• • 

Whitney translates tbTs verse thus:-

• 

• . . 
" The r~ddy one generated heavec-and-earth ; there the 

• 

Il]OSt exalted (Para.me~thin) stretched the line (~antn) ; there was· 

1 T. San~hitii, IV, 4, 10. 
2 lf, Briihmat;~a, I, 5, 1. 

• 
• 

• • 

' 
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supported the one-footed goat (.4.ja-Ekapiida)'; by strength he 
made firtu heaven-and-earth.'' • 

• 
Whitney~ rendering is very accurate and he adds the following 

• 
note :-

• 
• • " Ppp reads in c ekapiidyo. The· verse occurs in T.B. 
(ii. 5.23)/ with onlj slight variants: talmlil! for tatr(}f in band c, . 
and ekapiit in c.'' • • 

• The above !.as clearly an astronomi~~al interpretation whkh did 
not dawn upon tbe translator. Here the word .!ja-Ekapiit, 
clearly means the na/-..'falra Pilrva-Bhiidrapada of whlch the chieJ 

star (junction star) is a PPqo8i, and the word lilnfu = li1le, the . . 
wmfer solstitial coJure. Rohita=ruddy one, undoubtedly means 

the rudely sun as understood by Whitney. 

The ~terpretation is, that it was the sull who separated the 

heaven from the ea-rth, or part of the heavens in which tb~ 
• 
sun moved, viz., the parr of the sphere lying between the tropics 

of Cancer and Capricorn whitb is expressed by the word lJyaur 
• in this verse. The line of the winter s0lstice was drawn through 

a PPgasi by some person of for<!otten memory who is traditionally 

• l'a !led here Po ''IIIII ·~!It i 11 or H ni/n/1(/. In the chapter on l;tbhus 

• 

I have shown that it was they who separated the \eaven from 
the earth and w bo ' mentally ' constructed the ' car of the Asvins' 

and the' horses of Indra .' Here tLe \\ord Pamnu.~thirt stands 

for the ~bbus of forgotten memory. The method by wbich this 

line as spoken of above was drawn, was perhaps this that the 
day of Vi~uv~rt or the summer solstice day of one year was a 

full-moon clay and the full moon was o~erved as conjoined witft 
tha: star a Pegasi by a simultaneous r.neriJian. crossing of the 

moon and the star. Thus the winter solstitia I co lure was 

inferred to 1>e passing straight through the star a Pegasi . 

We quotE;) the next three verses of the A tharva Veda in 

support of our intetpretation. Whitney tra!lslates them thus:-

" 7. ~e ruddy one made firm heaven-tnd-eltrth, by-him 
• was established the sky (svar), by him the firmament (naka); by 

• 
• 

1 i:lmr ";;n•nllfll<ll 5!5!Tif 1 of~lfl·~( trtittf oC!Tif 1 
~·~ <m<!l'i~CI"t <fiitil 1 as :u the T. Briiht'!al'f~ . 

• ' 
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him the atmosphere, the spaces (raja,s) were, measur-eq out ; by 

him the gods discovered immortality.'' 1 

. . 
<~_8. The ruddy one examined (vi-mrs) the all formed, 

collecting to himself the fore-nscents (praru.ha) and _the as~ents -. . " 
(ruha) ; having ascended the sky with great greatness, let him 

anoint' thy kiilgdom with milk, with ghee." 2 
• 

• 
" 9. What ascents (ruha) fore-ascents• (pmruha) thou hast, 

what on!ascents (iirtth~) thou hast with which thou ~lest the sky, 

the atmosphere, with the ·'brahman, with the milk of the~ 
increasing, do th<fu watch over the people in the kingdom of the 

ruddy o11e. '' 3 
. . 

In the first of these three verses, the heav~ns are divide~ 
into (1) svar, (2) naka,, and perhaps also into (3) the atmo.sphere, 

and by the sun, it is stated that the spaces were measured out. 

• Irere by the word svar is meant the part of the · celestial sphere 

between the two tropics and the remaining. portion was named- • 

niika. 
In the second verse we have ·the words ruha and praruha 

which must mean respectively t.he northern and southern limits • 

of the sun's ascent as estimated on the meridia~ .. All these 

considerations ltlad us to think that the '' line of Brahma " of the 

Atharva Veda and the Taittiriya Brahmar;w. was undoubtedly 

the winter solstitial colure passing through the star a Pegasi. 

Hence our finding the date of the earliest Vedic culture as 4000 

B.C. finds a most unexpected corroboration from the t5adition 

recorded in the above-mentioned Vedic literature. • It shows 

cl~rly that the earliest of the Vedic Hindus, the J;tbhus, were 

interested principal~) in t{e determination of the solstitial colureos 

and not much so in finding the equinoxial colures. The mention 

of Roh0r,ti as the first star in the Mababbarata and the • mention 

• 

• 

; ~f~m lllfclT'iffl<ll ~s·~~if ~~~ct aif ifl'11: ~ 

~ifl'ill'R~ fq~ 00(1 ~if ~<II ~~~if II ~II . - ' . 

~ f<f•~f~ ~'lSlfir'l!'liti ~i!T~~tlll: '!!'~ill ~~ I 

f.{<i ~~ il'tl<I'T il~f.l'r ~ a ~if'ili tr<T(JT ~or w=u ct ~ ..., • 

s. 'lre ~;;: ll~~t ~re "'l!T~'fl mf~m:~~Jrf(J ~qi!ilfR.'lf1£ 1 
. ~ . 

ar~t im!llll 'CiffflT 'ri91Wfl f"!ft~ ~l 51~" ~ II <!I! ' 

~S-1408~ • • 

• 

• 
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of the two Rohinis in the Taittir!ya San'thitii and the Taittir!ya . . . 
Briihma?J~ with a difference of exactly 180° of longitude, suggests 
that. the aetermination of the vernal equinox by the ancient 

(Vedic) Hindus could not qave happened before 3050. B.C. The 
•• Mahabharata again speaks of the fuJl 1noons at the Krttikiis and . 

the Maghiis, an<l ali these stars Krttika (fJ Tauh) and Maghii 
(a Leonis} differ in longitude by almostlo e~actly goo degrees, the 

.~tbove stated!ent points accurately . to the positions respectively 

of the V. Equinox and the summer solstice of tpe date 2350 B.C. 
although perhaps determined about 2449 B.C.,. the date of-the 

.Bharata bat.tl~ which was also the date of the Taittiriya ·samhita, 
•as it speaks of the K rttikas as the first nak~atra. 

I tried to interpret the Atharva reference quoted above in 
terms ~f the heliacal rising of 'l Pcgasi with the sun at vernal 

• equinox, conjoined with Rohi~L~, but this interpretation was found • 

impossible astronomically. 
In the Chapter on " Madhu-Vidya or the Science of Spring," 

I have demonstrated that the Science of Spring wall the knowledge 
. that spring set in near about Kuruk~etra with the heliacal rising 
of the Asvini group of stars, viz., the stars a, (3 andy Arietis. The 
date from this condition, I have shown, comes out" to be 4000 B.C 

The further confirmation of this finding of mine has also been 

·found from the ftg- Veda itself. In M .I. 85, the verses 13-15 

run as follows1 
:-

• 
" Indra, with the bones of Dadhyaiic, slew ninety times nine 

. ,, . 
Vrtras. 
• " Wishing for the horse's head hitiden in the mountains: he 
-found it at tiaryat;~avat." • 

" The (solar rays) found on this occasion the light of Tva~tr 
• verily concealed in the mansion of the moving moon." ........... . 

......... (Wilson) . 
• • • 

• 
1 tnn ~l:t"t~s~~f\lit:~~llfulii~Jtl! I 5l'l!fl't if~~1:! II~ '!.II • • 
t~n~ tlf~~: tl~~tlfilllf 1 nf~<{~~qjf'lfu 11 t 1:111 

'il!!f~~ill'lfi!tif t1:1~'1i 1 ~ar ~~if~T ~ u t '(11 1 • 
I am idebt~d to ¥rd. A.S.D. Maunder, F.R.A.S. for drawing my attention to these 

verses. • 
• • • 

• 
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\ 
In Wi!sJn's trl1nslation, the last verse should l:legin with 

" He '• in place of " The (sola:r rays)." The first vera~ sa~s that 
Indra slew his enemies called Vrtras (i.e., Cloud~, with the 

• 
thunderbolt made of the bJne of the fictitious person DJ.dhyaiic, 

• 
as the tradition from tbe PuraQas says. In the second verse 
Indra d.iscoveied that· spring had just begun • with the heliaca~ • 
rising of the horse's head or Asvini cluster ·when he observed it 
from the•Iake Sa.ryal}.a;at ~h_ich was near Kuruk~,eva according 
to the eommentator. In the third verse the occasion or the tim~ 

· of pbservation wa~ when Tva~tr (=the sun) was found (or rather 
• inferred !o be) at the expected place of the moon or the night in 

question was of a new-moon. It must be adr:pitted that. 11 

new-moon night is the best for observing the heliacal rising of a 
star or star group. It is almost needless to repeat that I ~s~d the 

• same data for arriving at the da.te 4000 B.C. in the chapter on 
M adhu- V idya. 

In another place of the ~g-Veda, Indra is called me~a (the 
ram)-M.I. 51,1 runs thus 1 

:-

" Animate with praise that Ram, Indra, who i~ adored by 
many, who is gratified by hymns and is an Q9ean of wealth." ..... . 
...... Wilson. 

In explaining why Indra is called a ram (me~a), Wilson refers 
to a legend, in which it is narrated, that Indra came in the form 
of ram to the sacrifice solemnized by Medhatithi and drank the 
So1~a juice. • 

Now the sacrificial J ear began with spring genocally, hence 
Irmra's coming to the sacjiifice began by Medhatithi must mean 

. the heliacal rising~ Aries (rather the Asvini cluster at the he~d 

• 

• 

of the Ram) at the begtnning of spring. This is therefore easily 
interpreted by the Madhu- Vidya, and Medhatithi must lte a very 
ancient r~i, much anterior to Vamadeva who flourished about • 
2760 B.C .• as determ~ned in a previous chapter .• 

It must be admitted that in the Rg- V cda we have the 
menti~n of tbe• conltellations M e~a (Ari~s) and Vr~ablta (Bull) ,2 

• 

• 
2 IJ,g-Veda, M. I. 1!6, 18, • 

• • 

• 
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which were· quite forgotten or disused in the later Vedic times 
• • and also i~ the V edarigas. I hava not got the names of the 

othei signs•of Zodiac in the I}g- Veda ; perhaps they were not all 
formed in those days. r have already pointed out t~e dropping 

• of some other old constellations in the la-ter Vedic literature, the 
• • 
V ediiitgas and the. ill ahiibharata . 

• 
It is perhaps unmistakably established .that the earliest date 

Lor the Vedic•Hindu culture must be ,~tbout 4000 B.C. • 



•CHAPTER 'IX 
• • 

VEDIC ANTIQUIT£ • 
• . 

The Solar Eclipse in the IJ,gv_eda and the dattJ of Ai1·i. • 

• In the p~es~nt chapter we propose to find the time of the 
solar e"clipse described in the IJ,g- Veda, the time which was 
undoubtedly that of the r~i Atri. who was th~ author ofo t.h~ 
hymn V, 40, 5-9. The first attempt at finding the date of this 
event was made by Ludwig 1 in May, 1885, with the assistance of 
tbe Viennese astronomer Oppolzer. Ludwig imagined that there 
were references to four eclipses of the sun in the FJ,g- Veda, viz.: 
V, 40, 5-9; V, 33, 4; X. 138, _Ba and X, 108, 4. I have 
examined all these references and my view is that only 
the first reference describes a real eclipse of the sun, the • 
other three relate to the ,summer solstice day and the • 
appearance o( the clouds. Ludwig's paper was severely .criticised 
by Whitney in le85 under the caption '' On Professor Ludwig's 
views respecting total eclipses of the sun as noticed in the 
IJ,g- Veda.," in the J AOS XIII, pp. lxi-lxvi, for October of the 
s~me year. Whitney ends his discussion by malftng the 
following remark : • 

• "There are ~any otj.er versions and statements and inferences 
in Prof. Ludwig'• p~er to which serious exception might: be 
taken ; but it was best to lii:nit 'the discussion to the main point 
had in view-namely to show that no result poslessing even 
ptesumptive and Pjovisional value as bearing on ancient Hindu • 
chronology has been reached by his investigatifln." 

• 
We shall sh~ that Prof .. Ludwig's interpretation of the 

• • 
~~gveda reference was not correct as this present chapter is • . - . 
ileveloped. Prof C. R Lanman in the year 1893 wrote a paper 

• . . 

1 Paper published in Sitzung.beriohte of the Bohemian •Acad~my of ·Science 
in 18115 • 

• • 
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on IJ,gveda. V, 40 and 1ts Buddhist parallel in :B'estscrift Roth 187. 
Eclipse • du. Soliel par Svarbhiinu, parallel Sarhyukta Nikiiya, 
II, 1,)0, ci~d in Louis Renou's Bibliographie Vedique. 

We can only say that such similarity of statements as to • 
solar eclipses in the two works cannot establish that the Atri 

•tradition was cont~mporary with the Sarhyukta Nikiiya event. 
To settle chronology by a reference tQ a solar eclipse is a very . 
difficult matter,. no easy-going researches can be of anf value • 

• Without making further attempt at tracing all the different 
attempts made before by other researchers, • ~e proceed tQ 
interpret the IJ,gveda reference V, 40, 5-9. The original ~anskrit 

• roo.'" are :-

?.R<n ~~~=I ~ ~ ~ ~-. ~ 

~: 11'-'11 ~~~Tmsar.i\~ <lffiillifT~ I ~· ~· 
"d+tQNEidot ~ ~ ~: 11~11 +tt+ttm;f MQ""d+t~~n,it­

fW.l'(:ltM<tl~ I «~' mmsatR-1' ~equ~~ ~- mtT llltll m<~Ui\'-
' 

... _.,S$1tot: ~'1. ~If~ ~TG~ 1 ~ ~~ AA ~u~ '" . "" ~- ~.....,......_,. {W4t •Hqfltq"tsq~ 11~11 q l:f ~ ~~::!~.,~"q""''\'~'\: I ~-

• ~~ ~Sot'lii'f3<4'{ 11~11 

Wilson's translation runs as follows:-

" 5. When 0 Surya, the son of asura, Svarbluinu, over­
spread (.[ather '~:~truck') thee with darkness, the worlds were 
beheld like one bewildered not knowing his place." 

• 
The second line perhaps is more correctly translated as. 

" the worlds shone lustreless like a confo~ded tactless person." 
• • 
'' 6. When, Indra, thou wast dissipati~g those illusions of 

Svarb1u1nu• which were spread below the sun, then Atri, by his 
• fourth sacred prayer (turiyeJJa brahrrwJJii), discovered (rather 

'rescued') the sun. concealed by the darkn!ss impe<ling his 
functions." • ' . Whitney explains that Svarbhiinu means Rirnpll "sky-light." 

·Whatever that ~ay be, what interests us here is the phras~ 
•" turiye1Ja prahma1J,ii." "by the fourth saered prayer", as trans• 

lated by Wilso~ after Sayar;~a. S~me say that this means a 
, • 
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quadrant or the fourth part of a graduated circle, .w~ich we . \ 
cannot take to be correct. The ude of the gradq.ated circle, 
or its fourth part in Vedic times was an impossibility ~ we ~could 

admit the. validity pf the interpretation if the event belonged 
to Brahmagupta's tim~ (628 A.D.). Further it is a barren. 
meaning throwing no light on any circumstance of the eclips:. 
As Wilson following ~anJ:.la translates th~ phrase as " by the 
fourth T!acred prayer,". we may take this to be tlle only corre~t 
interpretation. As the fo•Jrth prayer of the day, most likely 
belonged to th_e • fourth part of the day, we interpret that the 
ecUpse fn question was finished in the fourth part or the day . 

• Again the phrase 'turiye!J.a brahma1Ja.' may also be i~tei--
preted in a different way. The word ' brahman ' itself may mean 
the summer solstice day. In the Sankhayana A:r.a1Jyakdl(Keith's 

• translation), the Mahavrata day is- spoken of as" This day is 
'Brahman' (I, 2) and again the same day is thus referred to: 
"Brahman is this day'' ~ I, 18). In the Jaiminiya Brahma'lja, 

II, 409-10, we have ~~CI': {:f<f~~ f<flf'Rr ~~~;;a; • 
which means that the mahavrata ceremony used to be performed 
on the Vi~rwant or the summer solstice day. We thus under- • 
stana that ""turiye1Ja brahma'IJii" means "by the fourth part 
of the summer solstice day.'' In other words, the eclipse in 
question was over in the fourth part of the summer solstice 
day itself. (Here "turzyeJJa brahma1Ja=::.turiye1Ja kalena 
brahmadivasena." "Brahman" thus means the long em day of 
year, which seems quite natural). • 

• "7. [Surya. speak~; Let not tbe violater, Atri, through 
· hunger, swallow .with fea.rful (darkness) me who am thi~ ; 

thou art Mitra whole wealth is truth: do thou and the royal 
VaruJ:.la both protect me." • 

This verse se~ms to suggest that the eclipse in ·question • 
although.a.pprehen~ed to be total was not so a~ the place of the 
obsetver. Atri is h;re spoken of as having saved the sun from 
total disapp~aran~e. The verse is perhaps an !xample .of • 

·~yvisdom or power after the event." 

'-'8. Then the BrahmaJ:.la (Atri), applying the stones together,. 
propitiating the gods with. pra.ise, and adolipg · them with 

• • 
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reverence,, placed tbe eye of Stiry•I (suo) in the sky ; he dissipated 
the delnsions of Svarbluinu." • 

• Here Atri is alleged to have found out tbe in:;tant of the end 
of e;lipse by counting stones together-a practice which was 
continued even up to thEl' time of P.rthtidaka (8~4 A.D.). 1 

• i!tri's placing the eye of Stirya in the sky shows. that the end 
of the eclipse-was v1sib1e or the eel pse finished before sunset. 

"9 .• The.sun, whom the a sura Svar.bha"nu enveloped• (rather 
';truck') with darkness, the sons of Atri subsequently recovered ; 
no others were able (to efl'ect his release).'' • 

As tJ the day of the year on which this ecl{pse took plac"e, 
tbe~Kau.~itaki Sriihma'Y}a, (xxiv, 3, 4) throws dearer light:-

~'~~ ~~~tte4\4f~··d~~ ~ ~aG>\t~~ ~ 
• ~~a ~~e& ~er~nn~3~ ~~TG;\1~ '4llig4R:etf~ 

·~lfPie~ qmrq_ ~~ ~ ~(:1 ~ ~~· ~~ 
~;:oijlfr~~~n:~<~ a- ~'fir~~ ~Jrrorr: trP=m~ aT~ ~rnmr.:r 

• ~~a:ra- ~qr arnzr: ~ (I'Jrm~<ra a~'lW<JO ~ ~H'"''"" 

• 

. 

t6~6(:0:CI~~ I 
·"' •. ~ c. q <f ~ ~13eJf~I1€11Ul~~{: I .. 

&1'44{6Jf;:q N~'il@..a &1~1Cf3"10( II ~ 

Keith translates the passage as follows:-

" Svarbhanu, an Asura, pierced with darkness the sun ; t.he 
Atris w~re fain to smite away its darkness ; they performed, 
before the -rli~uvant, this eet of three days, with saptadasa 
(se!enteen) stoma. They smote awa~the darkness in frodt 
of• it ; that settled behind, they ~rfOfmed the same 
three day rite after the Vi~uvant ; they smote away the darkness 
behind it. • 'rhose who perform knowing thus, this three-day 
(rite) with the Saptadasa stoma on both side\ of the Vi~uvant, 

verily those sacrificflrs smite away evil from both worlda. They 
• 

call them the Svarasiimans ; by them the At.is rescued (<Jpas-
PrrJvata) the sun from the darknesss ; in that they res~ned, 
therefore, are the .Svamsiimans, This is declared in arc. • 

• • 
1 C/. Calcu.tta U•iver~ity Publication of tjle Khar;4akhiidyaka, with Pftbtidak;a 's 

Commentary, page 16. • 
• • 
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" The sun which Svarbhami 
• The A_sura pierced with darkness, 

'l'he Atris found it, 

• None other could do so." 

We gather from thi-s passage that the day on which the • . . . 
echpse happ!med wa'l the Vi?uvant d!I'Y· • Now the word 
'Visuvant,' according. tQ the Aitareya and the Kau?itaki 
Briihma~ias, meant t.he summ~r solsti::e day, as I ltave st"ft fort~ 

elsewhere. The arguments may be sum:narised thus:-
• ·According t~ the Aitareya Brahmar;a, the Vi?uvant a.od the 

EkavirhS?z day was the same day, th9 day on which the gods 
I • 

raised up the sun to the highest point i~ the heavens, and tlia~ 

on this day the sun being held on either side by a period of 10 

days (Viraj) did not waver though be. went over these ~orlds. 

• or" that thd Vi?uvant wa,s the true summer solstice day. The 

Kautita1Li. Brahmar;a also says that the sun starting northward • 

from the winter solstice on the new moon day of Magha, reached 

the Vi?uvant after six months. Thus acc:1rding these two J;tg- • Veda Brahma~ws the Vio?uvant day meant the s. s. day only. 

In the days of the Ta.ittir(ya Sarhhitii 2446 B.C. and the Tar;if..ya 
Briihn1ar;a {ab~ut 1700 B. C.), the word Vi?uvant came to mean 

the middle day of the sacrificial year begun from spring, or it 
became the day when the sun's longitude became 150°, i.e., 
the beginning of the Indian autumn. Finally the same word . 
came to mean about the tim-3 (1400 B.C.) of the Vediingas/ tbe 

vernal or the autumnal equinox day. The question t"' settle is 

wbich of these three mea~gs should we accept for the correct 

interpretation of tbis Rgvedic reference. Hence in interpreti~ 
a IJ,gveda reference, we~hould take the word Vi~uvant as the 

summer solstice day only, as this is the meaning of it given by 

the !J,gveda Briilml1_ws. Another point that needs be clarified 

is to get a\ the roug time of Atri and the place ~f his observation 

of this.eclipse. We shatl use the l;tgved<1 references alone. 

As to A tri, there' are many references in the IJ,gveda :• 

• 

I, 51, 3 I, 112, 7 ; I, 116, 8 ; 1, 119, 6; I, 139, 9 ; • . . 
I, 180, 4 ; I, 183, 5 ; V, 73, 6-7 ; VII, 68, 5 ; VII, 71, 5 ; 

• • 
• 

1 Yafu~,Jyauti~am, 23 . 
• 

14-140BB 
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VIII, 35,.19 ; VUI, :16, 7 : VIII, 87, 7 ; 
62, 3-8·; ~' 39, 9 ; X, 143, 1-H ; X, 150, :5. 

VIU, 42, 3 ; VII, 
• 

fiome ~f them are cited below as evidence to show where 
and when Atri lived. • 
<a) I, :n, 3 addressed to Iudra-• . . 

"Thou h9.st shtlWfl the way to Atri, who vexes his adversaries 
by a hundred doors." 1 

(,b) I, l'i2, 7 ltddressed to the Asvins- • 

"You rendered the scorching heat pleasurab~ to Atri." 2 

(c) I, ll9, () addressed to the Asvins- • • 
• ."You qued'bhed with snow (lzittttrun for .\.tri, the scorching 
heat.'' 3 

(d) I, 116, 8, addressed to the Asvins-• 
"You quenched with cold (hirnena), the blazing flames (toot 

• encompa8sed Atri), and supplied him with food-supported 

strength ; yJu extricated him, Asvins, from the dark cavrrn into 

which he had been thrown headlong, and restored him to every 
• kind of welfare .. , ' 

• 

• 

(e) I, 139, 9, addressed by Parucchepa to Agni, showing the 

high antiqutiy in wh~ch Atri lived.-

" The ancient Dadhyaii.c, Ailgiras) Priyamedha, 1\ai}va, Atri 

and Manu have known my birth " 6 

(j) I, 181, 4 to the Asvins-

" YOu reudered the heat as soothing as sweet butter to Atri. ,. 
(qiV, 7:~. 6"7 to the ASvins :-

• " Leaders ~of rites), Atri recogniz~ your benevolence wittr a 
g.-ateful mind on account of the relief ~u sfforded him, when, 

• 
1 ~tftc:m"~ 2!o~r1J m'lf<f<r 1 

• mf mhn~t<Fi'!iff.f~ I 
• 

8 f~lfif ~ qf~~'fli!q~ I 

4 H;il-.rfu' ~· ~if~rote~t fqiji!C!tii,.il!~rs~'<f'ti 1 

~<it~ '!lfc:ri{ ~'>iorrcrifmf{fw~~: ~~lf~ ~f~ 11 

• ~Ill~~~ !I'Jlif ·~:cr1s~ilr'l: fiHri!'<f: 'li~~f~'Jfci<s~it T!_oiilfflf:'!: u 
• 

6 ~ci ~ ~ if~Cfit tftil~~~lll1crft~ I • 
• 

• 

• 
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Nasatyas, through his praise of you, he found the ~ery heat 
innocftous." " Atri was reBcued by your acts." 1 

' . 
From these quotations it would appear that Atri ~ok shelter . . 

in a cave with a: hundred doors or opeuings, where he felt 
scorching heat, which w~s allayed b~ a thaw of ice from the 
snow-C"apped top of the mount:!ii'n peak, at the bottom of whicll 

• this cave was situated. From the quotation (e), we gather that 
Atri wa" a . contempoury of Dadhyaiic, Angiras. Priy3;llledha, 
Kal}.va and Manu, was probably one of the first batch of Aryan: 
to pour into the J~unja b. The favour of the Asvins which Atri 
is allege<i to have received was at the time perhaps of the rising 
of a Arietis in the east at the end of evening twi!Tght. For tb~, 
astronomical event at about 4000 B.C. at the latitude of 
Kuruk~etra, the Sun's longitude comes out to have been ~7o 541• 

wl:tich was correct to about 8 days after the su •nmer solstice-the 
time or part of the year which was quite favourable for the • 
thaw of the Himalayan ice. 

We may then conclude that Atri lived about the time 
4000 B.C., in a cave of hundred openings at the bottom· of a • 
snow-capped peak either of the Himalayas or of the Karakoram 
range .. Hence·the eclipse of the sun spoken of in the hymn 
attributed to Atri, happened on the Vi~uvant or the summer 
solstice day either correctly ascertained or estimated, in . the 
fourth part of the day of the meridian of Kuruk?etra. 

1. Now the Vi~uvant day as correctly aoceTtained wauld be 
the true summer solstice day, as we have reasons to b~lieve that 
its.ascertainment was possible for the Vedic people. Next if we 
suppose that as the Vedi~ear was of 366 days, the S.S. day waos 
estimated from a; o~ervational determination of it one yea~ 
before, the estimated S.S. day would tend to· fall oa tbe day 
following the true S.S. day. Hence we have to understand that • 
by the word Vi~uvanl, we are, to understand either the -u·ue S. 

• • 
• 

• 1 ~~f"ff'd~c(CI iRI{Ifi'if ~~T I • • 
'a~ <r~Til~'tl'~ i!T~~T~Tij~~flf II 

~ * * * 
fl't<it!lf~'(f'iiflrn~:~t<~•rirfu u • 

• 
• ·' 
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Solstice d!ly· ur lhe day folluu;i,zg it, if we s1~p[Jo8t' that both the 

Winter and
0
SUIIIIIICT ml8ticc day8 WMt: truly ddermiru:d by the 

l' edic cal e nJar ma ker8 o 1 I h1Me t •Illes. . . 
~- Then again if we suppose that the W. Solstice day was 

• 
• correctly ascertained by observation as a ue.v-moon day of Mayha, 

a!td Lhe summer so~stice day was always es'imated, .the so!calied 
S.S. day of tho~e t!m~s would hav~ 1!1any variants. ·rhe 
Kmu;itaki fV,Jiuna~w, the Aitarcya B·rfilz,tur~w and the 

• 

a 

. . 
Veddriga.~ take ~he sun's northerly and southerly courses to 
be of eq11al durations. Thi:> is possible only 0 When the sun:s 

apogee has the longitude of 90° or ~700. Ln the ~ctual ease the 
" ".arration is shown below :-

tear. 
Half year from Half yeil.l' from 
\V. Su!stice to S. Solstice to 
S. Solstiue. w. Solstice. . 

-4000 A.D. 187 days 178'24 days 

-3000 A.IJ. 186'75 .. 178'!\:) 
" 

-2000 A.D. 186'10 " 
179"14 

-1000 A.D. 185"20 .. 180'04 "" 

The following interpretations may consequently be put on 
the Vil}uvant day of Vedic literatore :-

(a) Tf the eclipse happened about 1000 B.C., on the estimated 
S. Solstice «<ay from an accurate determination of the W. Solstice 
day on a J!agha-new-moon day, in 2! ~rs (tropical) the num~r 
oC days would correctly b€!=917 or even aLB days: whereas 
according to the Vedic calendars the same ~eriod would comprise 
915 days <fnly. Hen0e the estimated S. Solstice day would be 

2 or 3 days before the true date. ·" 
(b) If about 4Q0.) B.C., the eclipse happeired on the.,estimated 

S. Solstice day, under the same system of reckoning for 7t years 
(tropical), ~he number of days in this period ~'2744 days ;orrect 

• and in the Vedic calendar there would be '2745 days instead. . . 
Hence the esti11wfed 8. Solstice day would be the day fol701cinq . . 
the true S .. Sul.ttice day. 

• 
co. • 

• 
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.Hence in looking for the solar eclipse on the Vi:?-tivant day 
as int~rpreted in 1 and 2 (b) above, we must take it te mean 
either the true summer solstice day or the day followini it. 

In the case 2(a} we shall have to look for the eclipse ~or 3 
days before •the true S. ~olstice day ;• in this case we would be 
conterrt on pointing out the suitable eclipse or eclip•es. The • 

detailed study will be made in the· other cas~ only. 
We I!Jegin with form;r cases which are tbe more important 

.. . - . 
for many reasons set fort~ before. • 

• Hence the sd!ar eclip~e we want to find the date of, must 
satisfy tile following· conditions:- .. . 

(1} It must have happened on the summer .solstice day 011 q.n 
the day following and no other date is admissible. 

(2) It must have been a central solar eclipse. .• . 
(31 It must have happened or rather ended in the· fourth part 

of the day for the meridian of Kuruk~etra. 
• 

(4) It must have been observed from a cave at the foJt of a 

snow capped peak either of the Himalaya~ or of th~ Karakoram • 
Range. 

(it) That at the place of Atri, the eclipse did not reach the 

totality. 

(6) It must have happened between 4000 to 2400 B.C., 
neither earlier nor later, when the word Vi?uvant bad its oldest 
meaning, viz., the summer solstice day. • 

We no~ proceed to determine the central solar ~!ipse which 

l.l!ust ~:atisfy all the con~ions enumerated above. We get at a 
central solar eclipse hj,fening on the 21st July, 3146 B.C. • • • 

The Kau?ttaki B1 hma'l)a says that the sun turned north on 

the new moon of Magha. This Magha is not an ordina-ry month 
of Magha as it. c·om1s every year, bnt it was the Vedic standard • 

month o_f Miigha,l which carne in our time~in the years 1924, • 
1927, 1932 and 193~. as bas been shown in another place. 

I tri~d the monthl of Miigha of the years 1924, 1932, •and 1935, 
but these did not lead to a central solar eclipse. The Vedic• . . 
month of Miigha as it came in. tlie year 19'27 B.C., however, 

did yield the central solar eclipse on the :21stJuly,"·3146 B.C., • .. . 
• • • • 

• 
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on the day following the summer solstice day in tLe following 
wav:- • . . 

[n the year 1927 A.D .. the \edic standard month of 1~higha 
lastei frolll~ebruary, ~to ~larch, 3, half the Vedic lustrum or 

full 81 lunations after this. date came the :~rd of 'September, 

• .J.92\:I A.D., on which day tbe new ~oon bappt>ned at .about . 
G. M. noon. • 

Now on the 3rJ September, 1929, G.M.S., the sunJ; mean 
l~ngitU<re fror!I Newcomb's equation comes out to have been 

== 162° 81 3:-1''. Ignoring the sun's equation r assumed as a first 

step that this longitude was =911° at the yeat' we .}Vant to 
determine. rr~s shows a total shifting of the solstices by 

7~ ·s, 33", representing a lapse of 52:37 years till 1929 A.D. 

From which we get that the longitude of the sun's apogee was 

12° 36' 1811 at 51'98 centuries before 1900 A.D. The eccentricity 

of the sun's orbit was = ·ot858 nearly. Hence the sun's 
• 
equation for the mean longitude of 90° was = -2° 51 911 nearly. 
This equation iH applied to the mean longitude of the sun at 

• U:-.M.N. on the 3rd 8eptember, 1929, viz., to 162° 8' 3211• The 

result 160° 31 for 1929 A.D. was =\:10° in the year we want to 
• determine. This gives a total shifting of the .solstice yp to 

1929 A.D. to be=70° 31 nearly, indicating a lapse of 3074 years. 
Now since 5074=1939x~+160x7+19x4, and as 1939, 160 and 
19 years a.re lunisolar cycles, it may be inferred that the number 

of elapsed years till 1929 A.D. does not require any change .to 
make the• year arrived at similar to 192\:1 "\..D . 

• Now 50'7 4 sidereal years= 1853311 days 
• =5074 Julian ye~ +32'5 days. 
lienee the Julian date arrived at \ • 

= -3145 A.D. July, 20. 

• 
or =3f46 B.C. July, 20 . 

Now on July, 20. 
3146 B.C., U.M.~. 

(1) 

• Mean Sun =~1 °51 1 48"'42 
Mean Moon=80°l 1 41''"45 
Moon's Node=270°2l1 2511 '00 

-.tvloon's Perig:e=~0°391 1"'0~ 

... 

and on July, 2Jl314o B.C., 
• G.M.N. • 

; !2) • • 
' Mean Sun=92° 501 5611'75 

Mean Moon=93° 12 1 16".45 
Mollo's D. Xode=90° 181 14"'37 
Moon's Perigee=250° 451 4211 '07 

• 
• 

• 
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rrl:ie sun and the moon's elements have been caleu!ated back 
from'the equations given by Newcomb and Brown, respectively, • 
which have been taken as correct from 4500 B.C. up to the 

• 
modern times . 

• 
The figures in column (2) sliow that on the 21st July, 

314613.0.' t.bere was an annular eclipse of the sun, but this was • • 
n1t visible from the northern Punjab, and cannot be accepted as 
giving tis Atri's time·. This eclipse took place <lY on,the day 

• following the summer solst1ce, (2) in the 4th part of the day on 
t9e meridian of Kuruksetra. We take this eclipse as the sta.rting . . 
point fer further calculations. We find that:-

' • 
The mean tropical year at 3146 B.C.= 365'2425084 days 

The mean synodic month 3146 B.C. =29'5305988 days 

'llhc:: mean motion of the moon's node 
• 

at this ,epoch == 69636"'6596 per tropic~! year. 

The tropical revolution of the node for the 

same epoch= 18 '61127 tropical years. 

The tropical revolution of the moon's perigee 

at the epoch=8'84527 tropical years. 

• 

In our calculations both backwar~~ and forward from this 
epoch, we cannot use the Chaldean saros as it does not contain 
an exact number of tropical years. We nave to proceed as 
fo11ows :- • 

We want to find only those· central eclipses of the sun which 
ltappened on the same ry fviz., the summer solstice) of .the 

tropiCal year. • / • 

Now, • 
, ) Tropical year 12 1 1 1 1 1 1 
,a Synodic month f + 2+ 1+ 2+ 1+ 1+ 18+ ... 

• • 
12 25 37 99 136 236 4366 

The eonvergel!ts are: I , 2 , 3 , S , ll , W , 353- . 

• 

• 

'l'he important Juni-solar cycles in tropical y~ars are·8, 11, 19,· 
and 353, the lunations in them being 99, 136, 235 and 4366, • • 
respectively .. • 

• 
• •• 
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(b l The convergent-; to tropical ~emi-n·volutions of the node m 
tropica l.ye1trf' • 

• 
• 

---u 28 93 
1 , 3 , 10, 

1:21 
13 

3RJ 
3() • 

• • Xow from thesp la,;t set of c.mvergent;; we get, 
• • 

• 

• 

• 

• 

• 

·. 

• 

456 year..,= (335 + 121) 

• • = (R.'\3 + 19 x 5 +8: year<> . 

(1) . ·. 456 years= -4i tevols. of Node 

• =5640 lunations V"ery nenl'ly. 

Aga:n 4.'l6yenrs=166551 days 

r~nd 5640 lunations = 166552'6 days. 

(2) 391 years= 1335 + 2 x 2H) years 

= (36 + 6) nodal half revolutions 

= 21 nodal revols . 

= (353 + 19 x 2) years. 

Again 391 years= 142810 days 

and 483() lunat.ions = 142810 days. 

• 
• 

(3) 763 years=(335 x 2+930) years=41 revols. of ~odt> 
• 

• =(353x2+19x3) years=9,!37 Junation1-- nearly . 

• Again 763 years= 278680 daj s and 943'\unations = 2'iR6RO days. • . ~ . 
From these we readily get the new set of c.)'?les :-

• 
( = 4601 lunations 

372 tropical ye"" • t ~20 "''ol. -4"01' of m~dJ. of tbe N'l.d' 

= 42 revol. + 20' of motion if Perigee • • • 
{ ~4836 lunalione 

• 
391 tropical years =21 revol.+3°l0' of motion of ~ode 

• 
= 44 revoL + 73°!J2' of motion of Perigee 

•• • 
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19 tz\>pical years 

• 

r = 235 lunations 

1 = 1 revol. + 7°31' motion of the Node · • 

=2 revol + 53°22' motion o£ the Pe;gee 

( =g437 lunations • 
I • i =41 revol.-Pll moti~n ot the Node 763 tropical years 

• • 

l z86•revol. +93°321 motion of the Perigee 
Agairi • • • f = 5640 lunations -1·6 days . . 

4tr6 trop~cal yoors l = 24! revol. +28' motion of the Node 

=51 revol. + 199° motion of tM Perigee 

( ,;804 lunations -1'6 days. 
I • 

. .. 
~5 tropical years l =3! revols,-2°391 motion of the Nod.e. · 

,, 
= 7 revols. + 125°301 motion of the Perigee 

9 

( = 1039 lunations -1·6 days 
I 

84 tropical years i =4! revols. +4°501 motion of the Node. 

• 
.l =9 revols. + 178°441 motion of the Peri~e 

With the help ·of tbe8e cycles as a first step, I cQuld find 
19 centrctl eclipses of the sun near the summer solstice. d~s 
extending from 4319 B.C. to 2234 B. C. I could then gath~r 
fro"m them 10 central eclipses of the sun happening 4iither on 
tLe solstice day or on t.he day following as exh~bited. in Table I, 
al.l of which happened ~ear the descending node, and I then 
worked out 12 centraJrsolar eclipses near the ascending nede 
which also happen~d ~ar the summer solstice day. Of all these 

• 

• 

'22 central' eclipses, the eclipse which occurred on J uJ.Y, 26, 3928 

B.C. alone meets ay the condiGions set forth before. It is worthy • 
of note in this clnnection that one of the essential conditions • 

• • 
for a central solar oolipse to be visible in the northern Punjab 
is tliat the .ascerfding node should have a longitu~e of about 
85° degrees and the descending node the longitude of about ~5o • 

. degrees, when the eclipse !s to happen very near about the 
sumruer solstice day. This test applied to othet pos.~ible centr~J • 

• 
• •• 
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solar eclipses that may be found in the period under consideration, 

will rSladily show them as unsuitable. My assistant Mr .• Lahiri 

bas also ~orne to the same conclusion that no other date save 

that•of '26t!J July, 3928 B.C. meets all the necessary conditions 
under which the solar ecljpse described in the ~gve<ia happened. 

• Jt is thus found from aU the possiole methods wbicb.we can 

think of, that tile .above represents a unique solution of the 

IJ,g-vedic reference and no other dat~ f4)r it except J!lly 26, of 

~928 ~.C. ~n be true within the range 4300 B.C. to 2400 B.C. 

The circumstances of the eclipse for the rnerigian of Kuruk~etra 

and for the latitude of 33-!o and 35!0 north respectively ha.ve 
• 

• 

• 

• 
• 

been calculatEl!P by my collaborator Mr. Nirmalcbandra Labiri, 

M." A. under my superviE>ion. Mr. f.Jabiri bas, I trust, done 

this part of the work correctly on methods which had my 

approva,. The results are summarised below, while the entire 
work is exhibited in the appendix II . 

Solar eclipse, July 26,3928 B.C . 

("') FJr the meridian of KurJkl;letra and n)rth lat. 33!0
• 

K. M. Time 

Beginning of eclip3e 3 hri!. 17 mins. P.M. 

• 
• (b) 

Time of the nearei!t approach of the 
centres 

End of the eclipse 

= 

4 " 
5 " 
'735 

19 " 
19 ., 

Mag. of the eclipse 
Instant of New Moon = 2 hrs. 58 mins. 
Sun's Long. '\90° 161 

For the meridian of Kurukftletra and ,rth•lat. 35~ 0 
• 

K. M. Time 
• 

Beginning of eclipse 
Nearest approach of centres 
Ending of ~clipse 

Magnitude of eclipse = '792 
• 

3 hrs. 13 mins . 
4 ,, 18 , 

.5 ,, 17 " • 

• • 

,, 
., 

•• 
, 

" 
" ,. 

• 

• 

• The eclipse thus takes place on tbe summer E"olstice day, after 3 

P.M. and lasts fbr about two hours and finishes in the last quarter 

• of the day". Tlle eclipse ends at the above two stations sometime . . 
• 
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befort1 sunset. Although it is a total eclipse of the sun: at the 
• place of the observer the totality although appnihended was 

not reached by it. From this "disaster" the sun was "s;ved" 
by Atri, as •the IJ,g-veda t~xt says. 

As·to Prof. I.Judwig's paper, I have not had access to it ye~, 
• . but from what I could .$ather of it from Whitney's criticism in 

JAOS, 1~85, he interpreted the wo!d Vi~uvant as in eq .. inoctial 
day, which is here unjustifiable, since the KaU§itaki and th-e 
Ai~areya Briihm<tt,ws do not take it in that sense, af:' I have 
shown i~ the cllapter on " The solstice days in Vedic literature." 
These Br.ahlliai:}.as really take the word to me§.n the sum~n~ 
solstice day and nothing else. Hence as Ludwig was wrong 
in his iterpretation, Oppolzer who began his calculatiqp of the 
ec~ipses from 1200 B.C. downwards, thought that either of the 
dates 1001 B.C. Oct 2, and 1029 B.C. Oct. 11, would meet the • 
IJ,gvedic conditions. Oppolzer's calculation may be summarised 
as:-

(a) Oct. 2, 1001 B.C.-The eclipse was arii:mlar. Tirue of • 
New Moon of the eclipse as given by Oppol~er is 4 hrs. 44'8 mins 
and the longitude of the Sun ·was 179°'592. Hence according 
to Oppolzer's calculation the day was of autumnal equinox. 

(b) On Oct. 11, 1029 B.C. was an ordinary solar eclipse. 
Time of N. M. of the eclipse given by Oppolzer was 23 hrs. 44'9 

mill'S, and the longitude of the Sun was 189° 28. Thi&. eclipse 
accordingly was not completely visible in India and it did not . . 
happen even on the autumnal equinox day. He based his 
finding on a wrong int.-{pretation of the word Vi~uvant as giv8n 
by Ludwig, and it ffi tb/s quite untenable. • 

Oppolzer again for his calculations bad to depend on 
Leverrier's equations for the sun's elements and Hansen's • 
equations for those ol the Moon. But now these equations have • 
been suppTanted by thoae of Newcomb and Br;wn. On Oct. 2, 

1001 B.C. at v-.M.• Noon, the elements of the sun ifld moon 
a:,; deduced from the latest equations are :-

•.Mean Sun = 181 o 31' 6""65 j New Moon ab'out 5 hrs. before 
Mean Moon = 177° 371 41"'19 or at 7 hrs. G. ~1.'1'- "or 12 hrs. 
A. Node = 175° 441 3411·3~ Smins. A. M. Kurukf?etra Mean 
Lu~ar Perigee= 76° 151 35"'68 _ tirne. l 

• 

• 
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It ~teems that the beginning, the middle and the end ~f the 
eclipse can1IOt be correctly obtained from Hansen's equations . • ln tbtl present case our finding of theN .M. and that of Oppolzer 
are different. • 

• • As has been said before, La.nman has· pointed out a parallel-
• 

ism of the descrl'ptioo of the solar eclipse in the {lgveda, and 
that in the Sa1hyukta 'Y ikiiya. But ·we • are unable t~ attach 
~Jt~y im~rtance to any suggestion therefrom of any synchronism 
of the two events. We cannot attach also &ny chronological 
value to such suggestions. 1 

• • 

. .The time o~ the solar eclipse spoken of in the Rgveda, is thus . . 
obtained as July 26, 3928 B.C. This date at once settles the time 
of Atri,Jhe observer of this eclipse. In our finding, this Atri was 
one of the first batch of tha Aryans who tried and succeeded in 

• 8ettling in the northern Punjab. As shown before, be to;.>k 
shelter in a cave at the foot of a snow capped peak either of 
the Himalayas or of the Karakoram range. In the chapter on 

• "Madhu-Vidyii" and "When Indra became Magbavan" the 
dates arrived a.t were 3995 B.C. and 4170 B.C. These dates 
are perhaps capable of being lowered to about 3938 BJJ., as 
these depended on a change of the celestial longitudes of stars 
due to the precession of the equinoxes. The date herein arrived 
at by a unique determination of a central solar eclipse is not 
liable to any such change, if as in the present case the rMst 
up to date equations for the elements of the sun and the moon 

• 

• 

• 

• 

~~ee:, ::st~;r:::~bor af:~ur!.row;e ~~~s:r~i:! :: c:~~:c~!~rn~l~ 
c~nclusion that the Aryan colonization 'f 'todia began about 
a9oo B.c. 

If this last finding be ealled into question, the name of Atri 
should be traceable to the past tradition -f the Parsis and the 
ancient Greeks and also of the 'elder. race' of Aratos and 

Eudoxus~ • • • 
Finally, I hope that attention of the astronorrers, chrono· 

logists and orientalists, all the world over, will be drr wiJ'tc 

• . . 
I The S;uityukla Yikiiya, t•clipses are ~i~cusser.l in a ;ubse:[!Jent ch,tpt.;r,. 

\ . 
• 
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this ~nding of the ·dale of the sular eclipse as describeu iu the 
• ~g-Veda. • 

It remains now to say something as to the point raised berore, 
that the day of the solar eclipse in q11estion, viz., the V~uviin, if 
estimated, may be two o; even three days before the actual S. ~. 
day, I could •find the following alternative Mla.~ eclipses:-

• 
• (i) On July ~4,4058 B. C., on which at G.¥· N., • 

• 

Mean sun= 89° 51 481'92. 
' ., Moon= 91°241 17"'06, 
Luaar Perigee=213°111 3"'92, 

D. Node= 91 0 251 13"'97. 

• 

• • 
A central annular eclipse, with a magnitude of about ·79 or 

9· 5 Indian units on meridian of Kuruk~etra at 33°t N. -latitude. 
• '!'his happended 3 days before the S.S. or the Vi~uvant day. 

(ii) On July 22,3583 B.C., on which at G. M. N., 
Mean Sun= 90°511 3611 '34 

., Moon= 89°501 1211 '83 
Lunar Perigee=l04°55n 40"'31 

A. Node= 83°18" 4811 '41 

In this case the N. M. happened at 17 brs. 12 mm~:;. of 

1{. lVI. T.; the end of the eclipse was not visible on the meridian 
of Kuruk~etra tt the observers' station. Hence this as a solution 
is not acceptable. • 

• 

Interval 

• 

19 yrs. 
• 

APPENDIX I • L TABLEI • 
• • 

Julian Date -solar elements at Remarks 
G. M. Noon • 

92" 21' 3811•88 JMean Sun= 
4319 B.C. , Moon= 9P 57 42•79 • New Moon 13hrs. • 

July 29• D. Node= 
• Perigee = 

ggo 50 55·98 before G. M. N . 
- • 29 40 21"44 Node unfavourable 

92° 441 46•51 

• 

• 
Mean Sun= 

4300 B.C. , Moon = 
July 29 D. Node.= 

96 6 45'19 New nioon 14 hrs. • • 
92 18 16•33 before G. M. Noon 

Perigee =· 83 3: 38'47 
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• 372 yrs. 

• • 

19 yrs. 
• 

87:2-yrs. 

• 
372 yr:>. 

• 

19 yrs. 

372 yrs. 

• 
• 

372 yrs. 

• 
• 

. 19 yrs . 
• 

• 

A~Cl.C:NT !~DIAN L.:HlW~OLO()Y 

TABLE 1 (Contd.) 
• 
• 

Mean Sun= 
3928 B.C. , ~Joon:= 

July 26 D. ~ode= • Perigee = 

• • Mean Sun= 
3909 B.C. 

" 
~loon= 

July 26 D. ~ode= 

Perigee = • 
Mean Sun= 

~537 B.C. " Moon= 
July 23 D. Node = 

Perigee = 

.\lean Sun= 
3165 B.C. 

" 
.:\loon= 

July 20 D. ~ode= 

Perigee = 

Mean Sun= 
3146 B.C. 

" 
Moon= 

July 21 D. Node= 
Perigee = 

• 

• Mean Sun= 
2774 B.C. 

" 
Moon= 

July 18 D. Node= 
Perigee = 

• 
Mean Sun= 

2402 B.C. 
" Moon= 

July 15 • D. Node= 
Perigee = 

• 
Mean Sun= 

2383 B.C: " Moon= 
July IJJ D. Node= 

Perigee = 
• • 

92° 301 50'119~ 

92 19 1H'20 
96 36 55'35 

103 37 10'50 • 

92° 531 59' 1186 
96 28 42'40 
89 4 24'65 

155 18 4'87 

92 40 37'37 
92 44 21'50 
93 26 o·oo 

173 30 44'~8 

92° 27 ,H_'65 

89 2 47'6.3 
V7 :50 27'48 

1V8 26 16'7~ 

92" .301 56'75 
H3 12 16'46 
90 18 14'87 

250 45 42'07 

92° 38' 3J'5G 
89 3~5 94 45 ·88 

269 01 23 o 

92° 26 44'54 
85 57 55'39, 
gg 16 9'33 

• 

• 

• Not visible in 
tipper India. • 

• 

New Moon 8 hrs. 
after G. ~I. ~. • 

N. Moon about 
12 hrs. after 

G . .:.\1. N. 

~ot visible in 
Northern India. 

N. Moon 2 hrs. • 

• after G. M. ~. 

N . .M. 9 hrs. 
la!er. 

290 16 tl0'04. • • 
92° 491 59'1188 X. M. 8 hrs. 
90 7 41'78 before G . .M. X. • 
m 44 15'03 and not in the pro-

343 • 24 29'58 per part oi tb(i duy. 
• 

• 
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• Interval Julian Date Luni-solar elements at 
G. M: Noon 

~em arks 
• 

372 yrs. 

• 
372 yrs. 

• 19 yrs. 

19 yrs. 

353 yrs. 

19 yrs. 
• 

353 yrs. 

• 
19 yrs. 

• 

• Mean Sun 
4607 B.C. , Moon 

A~g. 2 A. Node. 
Perigee 

• 
Mean Sun 

4235 B.C. , Moon 
July 00 A. Node 

• Perigee 

= 94 ~ ·11' 58"1193 N. M. about 6 hrs. 
= 93 48 11"41 later. 2 days after. 
= 90 38 58"3~ s. s. 
=187 57 r5"92. 

= 93° 
= 89 
= 94 
=209 

57' 38" 1179 N~ Moon•12 bra. 
58, 43"54 later. Not visible 
55 21"50 in N. India. 
27 48'49 

• 
Moon Sun = 93° 43' 

3863 B.C. ,, Moon = 86 11' 
July 27 A. Node = 99 14 

49'1119 Not visible in N. 
58"11 India. N. Moon 17 
29·00 hrs. late~;. Eclipse 
14'02 2 days after S.S. 

3844 B.C. 
July 27 

Per:gee =229 11 

61 59'1119 
21 10'78 Eclipse 2 days 
41 59'82 after S. S. 

• Mean Sun 
,, Moon 
A. Node 
Perigee 

= 94° 
= 90 
= 91 
=~82 37 3'92 • 

Mean Sun = 93° 
3825 B.C. ,, Moon = 81 

July 2Q A. Node = 84 
Perigee =336 

Mean Sun = 93° 
3472 B.C. ,, J\'Ioon = 86 

July 24 A. Node = 90 
Perigee =302 

Mean ~n = 94° 
3453 B.C. ~· oon = 90 

July 24• A ode = 88 
rigee =356 

'

1ean Sun = 93 
3100 B.C. ,. Moon = 82 
• July 21 A·. Node =100 

• Perigee = 323 
• 

Mean S.un = 94" 
3081 B.C .. , Moon = 87 

July 21 A. Node = 92 
Peri~ee .= 16 

• 

31 0'23 N. Moon about 
19 48'77 2! hrs. later 
12 41'63 Eclipse not finish-
2 7'09 ed before. sunset. 

53' 41'1169 
37 18"98. N. Moon about 
4 4'48 4! hrs. l~ter. 

55 36.26 • 
16 52'37 Eclipse 2 days 
46 38'11 after S. S. • 
31 44·40 N, M. 8 hrs. earTier 
15 57"77 

• 
40 53.98 
56 13'45 N. Moon 9 hrs. 
29 2'49. later. 
2 6'52 

• 
4 6'32 Two days after 
6 44 '65 • S. S. Not visible 

56 51"25 inN. India 
l9 46"72 • 

: 

. • 

• 

• 

• 
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372 yrs. 

f9 yrs. 

• • 
372 yrs. 

• 

• 

• 

ANCIENT INDIAN CHROXOLOGY 

TABLE 2 (Contd.) 

• 
• Mean Sun = 93° 

2709 B.C. " Moon = 83 
July 18 A. Nod.e = 97 

Perigee = 36 

• Mean Sun = 94° 
2690 B.C. , Moon = 87 

Jui.Y 19 A. Node = 89 
Perigee = 88 

Mean Sun = 94 
2318 B.C. , Moon = 84 

July 16 A. Node = 94 
Perigee = 108 

• 
511 50""72 
28 37·25 N. Moon about 
24 50"57 9 hr~ later 
U. 31'18 . 

• 15' 34""50 Two days after 
iS 17'37 S. 8. 
52 49·10 ~. M. m hrs. later 
28 23'32 

3 50"17 • Two days aftflr 
s n·59 e. s. • 

23 54 ·42 Node unfavourable 
3 24"72 

APPENDIX II 

CALCULATION OF THE SOLAR ECLIPSE 

On July 26, 3928 B. C., Julian day=286928 

• Julian day on 1st. Jan. 1900= 2415021. Hence the epoch is 
2128003 days before 1st. Jan. HlOO of G. M. noon=58"2ti Julian 

• centuries+ 146' 5 days earl er. 

• 

Mean Luni-solar elements at U. M. Noon on July 26,3928 B. C. 

Let A represent the epoch 8 A .. M. G. M. T. or 1-8 P.M. Kuruk~etra time, 

• 
• 

B " " " 10 A.M. ., " 3-8 P.M. " " 

C • , , , 12 Noon , , 5-8 P.M. , , 

• Mean Sun Mean Moon 

' . A=92° 20' 59'54 0° 7' 4511 '36 
B=92 25 55"23 91. 13 38'28 
C=92 30 50'92 2 19 31'20 
• 

D. Node Min's Perigee 

A=1 o 361 3~66 A=9o0 M' 27'11 
B=96 37 11'23 B=-103 36 37"08 
<Jr96 36 55'35 C=10i 37 10"50 • 

• 
Sun's apogee = 1 o 55' 57"'37 
· , eccentricity (e)=0·018759 • 
(2e) radians = 1281.977 

• (~€2) radians • =l1'5l~ 

• • 
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Longitudes of Sun 
• 

A B 

Mean Sun = 92° 21' 0'1 g2o 25' 55 11 

~n's apogee = 1 55 57 • 1 55 57 . 
g=Sun'"s anmlj,ly(fndian)= goo 25' 3'' 

-128'·g77 Sing =- 2° 81 5811 
90° 2g1 5811 

-2°• 8'.58" 
+.1''512 Sin 2~ = • . .. -1 -2 . 

goo 16' 5511 
• 

Apparent Sun = goo 121 111 

Mean Var. pe~;hoUl' 21 2711 '5 

• • Longitude of Moon 

MEAN ARGUMENTS A 

l = Moon- Perigee = 346° 311 42" 
2l = 333 B 23 

D =Moon-Sun = 357 46 46 
2 D = 355 33 32 
4 D = 351 7 4 

l1=Sun-Sun's perigee = 270 25 3 
F = 173 30 18 

2F = 347 0 36 

2D-l = go 11 5011 

• 2D-2l = 22c 30 8 
2D-l-U = ga 36 47 
2D+l = 342' 5 14 
2D-l' = t:!5 8 2g 
l-l' = 76 6 39 
l+l1 = 256 56 45 
2F-l = 0 28 54 
2D-2F 8 32 56 

• 4D-l = ,4 35 22 

B 

347° 371 111 

335 14 2 
358 47 43 
357 35 ~6 
355 10 52 
270 2g 58 
174 36 27 
34g 12 54 

• 

go 581 2511 

22 21 24 
99 28 26 

. 345 12 27 
87 5 28 
77 7 3 

258 7 0 
1 35 53 
8 22 32 
7 33 51 

• loon's Inequalities 

A B 

+22640 Sin l t -527411 '3 -485511 '0 
+769 Sin ~l - 348•4 - 322'1. 
+ 4586 Sin (2D -l) =. + 719'8 + 794'3 
-125 iin D •= + 4'8 + 2'6 
+ 2370 Sin 2D • = - 183'5 - gg•(j 
- 669 Sin Z1 = + 66g·o + 66g·o 
+ ~12 Sin (2D- 2l) - + 81'1 + 80'6. 
+206 Sin (2D-l-l1) :::::: + 203'7 + 203'2 
+ 192 Sin (2D + l} = - sg·1 49'0 • 
+ 165 ~in (2D -Z1) = + 1M'4 + 164'8 

• 
16-1408B • 

121 

• 0 
• 
92° as' ,511' 

1 55 57 

90° 34' 5411 • 

-2° 81 58" 
-2 

• 90° 211 511,. 

0 • 

348°. 421 2111 

337 24 42 
359 48 40 
35g 37 20 • 
359 14 40 
270 34 54 
175 42 36 
351 25 12 • 
10° 54' 591' 

22 12 39 
100 20 5 
348 19 40 
89 2 27 
78 7 27 
25~ 17 15 

2 42 52 
• 8 12 8 

10 32 20 

• 
• 

• c 
-443411 '0 
- 2g5•4 
+ 868'5 
+ 0'4 
!. 15'6 
+ 66g·o 
+ 80'1 
ol' 202'7 

38'8 
. + 165'0 

• 

• 

• 
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. 
+ 148 Sin ~-I') 
- 110 Sin (It+ 11) 

-85.Sin (2F-l) 
+59 Sin (2D- 2F) 
+39 Sin (4-D-7) 
• 
-ves 
+H.'S 

• • 

Mean Moon 
• 

• 
Total 

• 
Moon on orbit 

A. NodeJfl) 

Ft=M-!1 

A 

= + 143'7 
= + 107'2 
= 0'7 
= +. s·s 

+ 3'1 

• :£ -5866'0 
= +210.5'6 

= -3760.0 

= 
= 

- p 21 4()1''4 
90° 7 45·4 

= 89° 51 511 '0 
= 276 37 27'1 

B 

+ 144'3 
+ 107'7 

2'4 
+ 8'6 
·+ 5'1 

-5328'1 
• +2180'2 

-3147'9 

.. 

c 
• 

+ 144'8 
+ 108'1 

4'0 
• + 8'4 

+ 7'1 

-4787'8 
.+2254'1 

-2533'7 

-0° 521 2711 '+! -0° 421 1311 '7 • 
91° 13 38'3 92° 19 31•2 

90° 2L' 10'1'9 
276 37 11'2 

91° 371 1711 '5 
27o 36 53·4 

= 172° 271 37'''9 173° 43' 59'''2 173° 01 22ff'l • 
= 344 55 15'8 347 27 58'4 350° 0 44'2 
= -15c 41 4411 -12" 32' 211 -W 39' 1611 

• -417 Sin 2F1 

Moon on orbit 
= +0° 11 48'5 
= 89° 5 f>·O 

+·0 1 30'5 
900 21 10'4 

+0° 11 1211 '3 
9l' 137 17'3 

• 

Apparent Moon 

Mean variation per hour .. . oo 371 54111 
Instant of conjunction is 9'8 mins. before B. 
i.e. 9 hrs. 50 mins. A.M. G.M.T. or 2 hrs. 58 mins. P.M. Kuru· 
kft!etPB time 

• Arguments for J,atitudr of Moon 

' • 
• A 

1~ 4:,5911 

c • 
F, = 172° 271 381• 175° 01 22" 
2D-2t = 8° 32 56 8 22 32 8 12 811 

F 1 +2D+2F = 181 0 34 182,31 183 12 30 
l' = 270 25 3 270 58 270 34 54 
F 1 -l1 • = 262 2 Q~ 263 1 1 24oi4 25 28 ua 
Ft +l' 82 ;>2 41 84 ]3 57 85 35 15 
l • = 346 31 42 347 3~ 1 • 348 \2 21 
F 1-l = 185 55 56 186 6 58 186 18 1 
F 1 -2Z 199 24 14 198 29 57 197 33 40 

:f\ +2D-2F-l' = 270 35 31 271 36 33 272 37 sb 
• F 1 +2D-1F+l' = 91 25 37 92 36 29 93 47 24 

F 1 +2D-2E-l • = 194 29 52 • 194 29 30 194 .30 9 

• • • 

• 
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... Latitude of Moun 
• 

A B • c . 
+18518'5 SiQ F 1 = +2429'711 +202111 '5 
+ 528'3 Sin (F 1 + 2D- 2F) . . - 9'3 - 19'4 
-25'0 Sin (F1~lf)·. +24'7 +-24~ 
+23·8 Sin (F1 +l1) = . +23•6' + 23'7 
+23'2 Sia'(F1-l) = - 2'4 - 2'5 • -23·6 Sin (F1 -2l) = + 7'8 + 7'·5 
+22'1 ~in (F1 +2D.-2F-l1) 

-22'1 -22'1 
--10·4 Si.a (F1 +~D+2F+l') 

= -10'4 -10'4 • 
-15'4 Sin (F1 +2D-2F-l) 

= + 3'9 + 3'9 

+ves = +2489'7 + 2081'4. 
-ves = -44'2 -54'4 

Total = +2445'5 + 2027'0 

.. Latitude 0
- = +42' 4511'5 + 331 47'0 

Mean variation per hour = -31 2911 '6 

Moon's horizon tal paralla;c 

P=3422·''7 + 186"'6 cos l + 10"'2 cos 2l + 3411 '3 C()S (2D -:-_l) . 

+ 28"'3 cos 20 + 3"'1 cos(2D + l) 

B 

+186'6,iOS l=- +182'3 

.+ 1/2 cos 2l= + 9'3 

' + 34'3 cos (2D:-l)= + 33'8 

~ 28'3 oos cD= + 28'3 

• • • + J3'1 cos (2D + l)= _+ 3'0 . 

• Constant= 3422'7 • 

+ 161211 '0 

29"6. 
+ 24'9 
+ 23'7 .,. 2'6 
+ Ti• 

22'1 

10'4 . • 
+ 39 

'+.1671-6 
-84'7 

+1606'9 

'+ 26' 461f·g 

··~ . 
• 

Hor. parallax=3679":4=611 19'''4 
. '. 

Moon's Semi-diame!et''F 161 • 42'''4 
• -

St!n's Semrdiameter=d6'- 1"'4 

• 

• 
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IJalculation of the eclipse fur longitudl3 of Kuruk11etra Ull,ll 

• 
• 

latitadc=33°~ North • 

A B c 
• 

• Mean Long. of Sun =\:J~O 211 O'' g:zo 251 jjll 92o 31.)' 31'1 . 
• • 

Local time !: 1-8 P,M, 3-8 P.M. 5-8 P.M • 
• 

.Local fin degree::; =17° () () 47° 0 () 77~·o 0 

R. A. of meridian or 
Sidereal time =109° 2l' 0!1 umo :::!.) .jj• HJUO 301 • 5l'1 

• 
• 

• • Obliquity of the ecliptic= 24 o 6' 1511 

Long. "f culminating 
2"'1 136' .jll 168° 32' 1611 pt. of ecliptic = 107° 46' ,) 301 

• Eclip. angle with meri-
dian (81) = 820 131 2311 710 ~-r 

J.) 3611 ooo 191 2311 

Dec. of cui. point == +22° 331 11" +100 13' 231' + 4° 391 1811 

• • 
Lat. o£ place = +33° BO' O" -t-33° 301 O'' t- 33° 30' 0" 

Z. dist. of cui. pt.= . 
zc = 10° 36' 4911 17° 1tJI 3511 28° 501 4211 

Z. dist. of Nonagesimal 
=ZN = wo 311 H" 16° 231 5811 26° 13' 1811 

Paralllfx in lat. = 1 f I 1111'8 1711811·9 271 611 '0 

Lat. of M~on -· + 40'4511 '5 + 33' 4711 '0 + 261 4611 '9 

' • 
Corrected latitude = + 291 3311 '7 

' 
161 2811 '1 01 HJ11 ·1 

• • 
' • A B c 

• Z. dist. of nonagesimal 
16° '3' =ZN = 100 3l1 9'' 5811 26° 131 1811 

• • • Z. dist. of cul. pt.= • zc = we 361 4911 17" \G' 3J" 28° .50' 4211 

• • 
• 8' = 82° 131 23 11 7JO 351 i.:l6'' 00° 191 23" 

Cui. pt. -;nonagesimal 
=CN • = 1° 271 9" D0 301 4011 12° 281 1911 

• 
Culminating point = ~07'' 461 • 2511 • 136' 50' 5'' 168° '3:21 1611 
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A B c • 
·: N onagesimal =N= 106° lgl 1611 131° lg' 2511 f56° 3' 57" • • 
App. Sun. = goo 121 1" goo 16' 55'1 goo 211 51H 

N-(i) = • 1()0 7' 1511 

• 
4P 2' 3011 65° 421 

• 6" 
• 

ZN = 100 
• 31' gil 16~ 23' 5811 26° 13' 18" 

Parall. in Long. ~ 16' 4411 '4 38' 3711 1(3 -· 501 ~·4 

Jtong. of Moon = sgo 6 53'5 go;._221 4o·g glo 38' 2gll·8 
• • Corrected Moon = 88° 50' g'1'1 8g" 441 311 '3 goo 481 2111 '4 

• . . 

App. Sun ·- goo 12 1 goo 16 55 go~ 21 

)-(!) = -10 211 5211 -o~ 32' 52" +io 261 

1st diff. = +4g1 0" + 69' 22" 

2nd d1ff. = +101 2211 

)-® = -0°32152" + (54117/)t+ (5'11"W=X 

Where tis measured from B in units of 2 hrs. 

Cor;ected latitude = + 2g' 3311 '7 + 161 2811 '1 -0' lgll·l 

1st diff. 

2nd diff. 

= 

= 
-13' 511 '6 -16' 47"'2 

-31 4111 '6 

Corrected latitude =16' 2811 '1-(14' 5611 '4)t-(11 50'''8)t2~ 

• Sum of Semi-diameters= 196411 (l\1 + st , 
Djff. ofSemi-diameters= 4111 (M-S) 

Kurukt?etra mean timt X 

"' 
-v'X2 + 1{12 
• 

3-8 P.M. 

' 
-1972" +98811 220611 

-837 
3-38 • • -1140 +757 •1369 ,. 

• -7{)1 
4-s· • -269 +512 578 ,, • • 

.• 
• 

.. 
51 

3011 

• 

• 

• 
• 

+111 +1692 
4-38 . " 

+640 +254 68g 
+901 

5-8 
" 

+1590 -19 1590 .- • • -r 1005 • 
5-38 tl +21J77 -;305 25g5 

• 

• 
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~earm;t approach of the centre'! of the Sun and the :\loon o~cur:s 

'37 x 30 ~ins.after 4·8 P.:ll., i.e., at 4-19 P.M. 

Min_imum ~istance=52l" 
Mag. of eclipse="73J=8·S fndian unit:s. 

b 0 • • 2:.!~-19li4 ;rime of egtnnmo = 3 hn; 8 mms + -- - --- -x BV mins. • 
0

• 
0 

• 837 
• 

=3 hr8. 8 mins. +!J mitis. :o=3-17 P.~. 

err· .f . d" • - h 8 . l!Jti4 - 1590 30 . tme o en lDg=<> r:s. m1ns. + ------ x mms. 
1005 

=J hrs. 8 mins. + 11 mins. = 3 hr8 . ...!19 min.:;. P.M~ 

• The sa1~e Calwlatiunsfor lat. of place=35°~ N . 

A B c 
• 

Long. of cul. pt. = 107" 46' :.Jjll 136° 501 5'' 168° 32' 16" 

• (}' = 82° 13' 23" n·· ~-, 
.),) 3611 66° 191 231' 

Dec. of cui. pt. = +22" J3' 11'' + l(jO 13' 2.5" +4" 39' 1811 

Lat. of place = +35° 30' oq +35° 30' 0" +35" 30' 0" • z. dist. of cui. pt. 
=ZC = 12" 361 4911 HP 161 3511 30° 501 42" 

• 
Z. dist. of nonagesimal 

=ZN = 12° 291 44'1 18° 17' 2J'' 28" 01 2011 

Parall. in lat. = 13' 1611 "1 19' 1411 "7 28' 47''"7 

Moon's lat. + 401 4511 "5 + 331 4711 "0 + 261 46""9 

Corrected lat. + 271 2911 "4 + 14' 32'1"3 2' 0'' 8 

z. dist. of cut pt. 
=ZC = 12° 361 4911 1~ 161 3511 30" 50' 42". 
• ~ • 0' = 82" 131 23" 71" 38" 66" 19' 2311 

• Cui. pt. - nonagesimal 
==CN • = 1" 441 4" ()0 11' 3211 13" 201 

• t, 
• Cui. pt. = 107" 46' 2511 136° 501 

.'-> 168° 321 

• • 
16" 

Nonagesimal = 106" 2' 2111 130" 38, 3311 155" 121 

• 7" • 
• • 

• ~pp. Sun = 90" 12' 1" 900 16' 55 11 90" 211 51" 
• 

Nonagesinal- Sun ·= 15" 50' 2011 40° 211 3811 64" 50' 16" 

~- dist. oi non"agesimal 
== ZN . = 12Q 2\J' 4411 ~So 171 :lJ" 28° 0' 20"' 

• 

• 
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Horizontal parallax of (Moon- Sun) =3670"'6 . . . . 
Parallax in long· 161 18"'1 371 36"'9 • 481 5311 '1 = - -• 
Long. of Moon 

• 
= 89° ()I 53'5 90° 221 40"'9 gl 0 381 2gll·8 

Corre~ted Long 
• 

Sun 

= Aso 501 3511 '4 8° 451 4"'0 goo 491 36'''7 . 
• 

= goo 12' lH 90° "16' ~ 5511 90° 21 51 • 
)-@ = -1° 211 26" -0° 31' 5111• + oo•271 4.,, 

= -488€)11 -lgllll +166611 

1st diff .• • = +2975" +3577" 

2nd diff. = +60211 • 
• . ) -@=X . . = -191111 + 3277t + 30lt2 whrere t is 

measured in units of 2 hrs. from B. • 

. Corrected lat. = + 271 2g11 + 141 321' 2' 1" • 
= + 164911 . +87211 -12111 

1st diff. = -77'1 -993 

• 2nd·diff. ·. • = -2Hi 

Corrected lat.= {I = +872"-885 t-108t3 

• Sum of Semi-diameters=196411(M+S). 

Diff. ,. ,. .. = 4111 (M-S) 

KurukJ?etra ·mean- time. X 

"" 
vX2+"'2. 

3-8 P.M. -lgllil +87211 210IN • 
.... 422 . 

3-23 -1497 +760 1679 • 
" • , -428 

3-38 ,. /"1073 +644 1251 , 

• -423 • 
3-53 • -640 +525 828 

" ..... 379 
4-8 

" I -lg8 ·+403 449 +306 • 
\ -73 

4-23. " •• . +254 +277 ~76 +427 
• -!354 

4-38 ·- +715 +148 .·730: 
• -!!456 

4-.53 + 1186 +1·5 1186 
• +484 

5-8 ,., +1666 -121 1670 • 
• :+ 502 

q-23 ,, +215tf -260 2172 
• • 0 
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Time •of beginning= = 2!01 - 1964 x 15 mins = 4 •87 mins • ~ ·~ 422 ° 
0 

• 
after 3-8 P.M, i,e., at 3-13 P.M . 

Time of endtn"= 
193

.
4
-- ~610 x 15 mins •:d'7~ mios 

• 0 .)02 ~ . ~ 

• • 
• after 5-8 P.M •. i.e., at 5-17 P.M • 

• 
• Durat~n of ~I ipse =2 hrs. 4 mins. 

Ne tre ~t appr .. w::h of the cenLre~ = R61'' aL 4-18 P. ~I. 

Mag ot e llipstl =0-792~~)·5 Indi::.\n units. 

• 
• 

APPENDIX III 

• <'1 Xote on a }[ethod 

of 

• 

• 

Finding a Central Solar eclipse near a Past Date 

• 

• The problem of tht~ chapter to which this is an appendix, was 
to fin"' a central solar eclipse on the summer solstice day, visible 

·in the northern Punjab, within the range 4000 B.C. to 2400 B.C . 
• 

As shown in the b3dy of the paper a centr tl :;olat· eclipse 

happening on the :21st July, 3146 B.U., obtained by a pure 
chance formed the starting point for further calculations. 
A method now occurs to me whkh shows that a e:Lronologist 

• 
need not depend upon any such chance. Further be need not 
also depend ~n a book like Oppolzer's in which all eclipses are 
cal~ulated from 1200 B.C. up to lhe modern times. Tire 
eqt!ations for the moon's elements used ~ Oppolzer were those 
given by Hansen, which have been thr~wn away by inter-

• .national astronomers. Hence Oppolzer's gre~ work has become 
more or less valueless. We have now t<J use Newcomb's 
equations for the ·sun's elements and Br.owfl's for thCJBe of the 
moon. To undertake another great work lih that of Op[lOlzer • • with the most up to date system of astronomical constants 
should be now cor;tsidered unnecessary on the score of the labo~r 

• it entail~>, ·in the light of the elegant method presented m 

this note. • 
• 

• 
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• • 

Problem 1. To find a central solar eclipse near • the date 
4000 B.C. happening on the summer solstice day aM visible 
from the no;thern Punjab. 

Here we are to remem1>er that the longitude o( the ascending . . 
node should b~ about 85° or that of the des~enaing node about 
95°, on th~ day of the .eclrpse if this is to be visible from the · 
northern ·Punjab. • • • 

(a) We first work out t_he shifting of the equinoxes from 
40()1 B.C. to th~ present time, say 1940 A.D. This works out . -
to have been 82° 27' 23" nearly. Hence what WfS 90° of the 

- longitude of the sun in 4001 B. C., would become 172" 27' 23" hi-
1940. The sun has this longitude now about the 16th 
September. • 

·(b) Now on looking up the nautical almanacs, we find that 
th"ere was a new-moon on the 15th September, 1936. 

(e) Again from 4001 B.C. to 1940 A.D., the number o£ years 
elapsed=5940. The correct luni-solar cycles in sidereal years are 
1939 and 160 years 

Now 5940=1939x3+123. 

Hence the elapsed years 5940, have to be increased by 37 years 
and we have, 

5977 = 1939 X 3 + 160. 
• 

(d) We then apply 5977 sidereal years or 2183137 ~ays back­
wand to the date, 15th Se~ember, 1936, and arrive at the date 
4042 B.C., July, ~6; 1 • 

(e) On this date q.M.N., the longitude of the moon•s• 
ascending node was=321 o 42t 36°'82. • 

(f) We now use lthe eclipse cycle of 19 tropical years in 
which the t;ode's posi;ion is decreae.ed by 7° .32' nearly. We 
want to. reduce the longitude of 321 °43' of the node to about 
275°. i."e., by 4~0 4~' which comprises 7°32' six times. neariy. 
Hence we have· to come down 19 x 6 or 114 years. The year 
arrived at is 39'28 B.C. Calculation of the eelipse on the 
summer solstice day of this year may now proce_ed as shown 
in the. body of the paper, le~emberil!g that in 114 years 

• • (tropical) there are 41638 days[iJ 
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Proble~ 2. To find the central solar eclipse which happened 
on the autwmnal equinox day visible in the northern Punjab and 

• 
near about the year 1400 B.C. 

• 
On the autumnal equinox day the Slln attains the longitude of 

180°. In order that the eclipse may be visible in .the northern 
• 

Punjab, the ascendin'g node should ~ave a longitude of about 
175° o~ the d~scending node 185° nearly. • · 

• (a) Prom 1401 B.C. till 1940 A.D. the shifting of the 
equinoxes becomes 46° 171 ~6". Hence 
longitude of the sun in 1401 B.C. has 
wesent times. • This corresponds to the 
of our times. 

what was 180° of the 
• 

become 2~6' r7' ~611 in 
date of November, lU 

(b) .On looking up nautical almanacs we can find that a new­
moon happened on November, 10, 1931 A.D. 

(c) Now the elapsed years 3340, till 1940 A.D. need be 
adjusted a little as before; we have to increase it by 39 years, 
and we have, 

3379=1939+ 160 X 9. 

(d) We apply to the lOth November, 1931 A.D., 3379 sidereal 
years or 1234201 days backward, and arrive at the date 1449 B.C. 
October, 5. 

(e) On this date the longitude of the ascending node at 
G.M.N. was=201° 21 23". 

(j) We have to reduce this longitude of the node to 175° • 
nearly by using our eclipse cycles., Now by our cycle of J_9 
yurs, repeated four times, we caQ re~ce it by 30° 8' to 170° 
5"41 by coming down to 1373 B.C. We .ha;e now to raise it 
from 170~ 541 by a further coming down by the eclipse cycle of 

• 372 years, to 175° 151 nearly for the autu'\nal equinox day of 
the year 1001 B.C., as in Oppolzer's finding.

1 • • 
Altogether we had to come down by 19 x 4 + 372 = 448 tropical 

• • years. • , 
Hence by the method thus illustrated, we can find near 

about any past date, any sort of solar eclipse we have any record 
• of, bowevt!lr vague it may be. There is thus no necesflity for 

finding all 'the solar eclipses from so•far back a date as 4000 .B.C. 
• • • up to our modern times, • 
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I trust the attention of astronomers and chronologists a.ll 
over tire world, will be d~awn to the method presented. he.re for 
finding an eclipse of a back date, and hope they wodld further 
develop it and remove from it any flaws that they may discover. . . 

• 



OHAPTER X . 
• • VEDIC ANTIQUITY 

• 
R eliacflll Rising of A and v Scorpionis in Atharva t'eda 

In the Atbarva Veda1 the heliacal rising of the two stars 
A and v Scorpionis is mentioned in II, 8 and III~ 7. Yfe qbote 
tije first ve~e as translated and annotated by Whitney. It is 

·almost the same verse that is repeated in the two hymns which 
were used in incantations for relief from the disease Ksetriya. 1 . . 

" Arisen are the two blessed stars called unfasteners ( V icrJa) ; 
let them unfasten (Vitnuc) of the K~etriya the lowest, the highest" 
fetter.'' 

. 
Whitney's note runs as follows :-
' The disease K~etriya (lit'ly, of the field) is treated elsewhere, 

especially in iii, 7 ,mentioned also in ii. JO ; 14·5 ; iv. 18"7). 
The commentator defines it here as apparently an i~fectious 
disorder, of various forms, appearing in a whole family or perhaps 
endemic. The name Vicrtau, 'the two unfastners' is given 
later to the two stars in the sting of the Scorpion ~A and v 

ScorpLonis), and there seems to be no good reasons to doubt that 
they are the ones here intended ; the selection of two so 

• 
inconspicuous stars is not any more strange than the appeal to 
.stars at all ; the commentator identil.es them with Mula, which 
"is the asterism composed of the scorpio)s tait" 

Whitney concludes by '' Their (the t"o stars) healing virtue 
:would doubtless be connected with the 1\eteorological conditions 
of the time at which their heliacal rising tlkes place ".2 

• • • 
1 (a) ~ ~ fif~<ft i!li{ em:, t • 

f?f~~~~ ~ G'l'Jl~ lit II • 
A. V. II, 8, 1 . 

• 

mf'lfcre~ fi~mJNif qrl!ij'tiiif{ u 11a 
• 

• 
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According to Sayal).a, k§etriya diseases are Phthi~is, Lep!osy, 
Epik:lpsy, Hysteria and the like. We feel that the. disease.> 
included under this name K§_etriya are those skJn and lung 
diseases which are aggravated by rainy weather and are relieved 
by the drj atmospheric conditions which follow the rainy season. 
The • sore ~oes wbicb "the cultivators have in the rainy season 
are perhaps also included under the name•l{~~triya.. The season­
beginning indicated" by tbe he1iaca1 rising of A and v Sc01·pionis 
was that of Hemanta or the dewy season. • • • 

In Indian astronomy, there are recognised six seasons in the 
twelve. montbs of the year, commencing from the winter solstice 
day and they are named winter, spring, summe~, rains, au.turp.n 
and Hemanta or the dewy season. The seasons, rains and 
autumn comprise four months which are called Viirsika in . . . 
.Sanskrit literature, during which the gods are supposed to sleep . 

• The~e four months are called V iir~ika (rainy) months in t}ul 
Riirniiya1Ja. Thus the sun's celestial longitude at the end of 
these four months becomes. 210°, when the sky is finally 
.'released' from the clouds according to the estimate of th~ 

Sanskrit authors . 
• That the true heliacal rising of the stars A and v Scorpionis" 

is meant is seen frem tbe following verses with Whitney's com-

mentary. ' 
" Let this night fade away (apa-vas) ; let the bewitchers 

fade away ; let . the K§et1·i11a-effacing (-nii8ana) plan~ fade the 
K~etr.iya away. " 1 

• 
• " In the fading out o~ the asterisms, in the fading out of 
dawns also, from us ?de out all that is of evil nature, fad~ 

the K§etriya." 2
• • • • 

• 
2 Burgess' Suryas~dhiinta, VII;, 9, notes on the Mula 'junction star.' 

IJ. .~ ~t<l~~: I • 

• cfl4iiftlfr.tt:lill1!iQ"q~fi~ II 

• • • 

• A. Y. II, 8. 2. 

the 
out 
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Whitney's note :-
• "TM n!_ght at the time of dawn is meant, says the Com-

mentator (dolibtless correctly) .......... According to Kaus the hymn 
• 

accompanies a dousing with prepared water outside the house ; 
• 

with this verse it is to be done at the end Qf the night.'' 
Thus there is no doubt that the true heliacall'ising of the 

• 
stars A and v Scorpionis i~ meant. Althoygh the two stars are 
inconspicpous at:cording to Whitney, the position of t~e two 
st:rs at the end of the tail of Scorpionis is remarkable to any 
watcher of the heavens, as they are very close together, marking 

• 
the end of the tail. The astronomical data .is now that th~e was 
a tiJ:ne in the Ve(iic (AtharvaJJ) Hindu culture when the heliacal 
rising of A Scorpion is marked the coming of H cmanta or the Dew­
season w~th the sun having the celestial longitude of 210°. We 
take Kurukf?etra., as before, for the place of observation, which" 
has a latitude of 30°N. 

For 1934, the star A Scorpionis had its-
Mean right ascension= 17 hrs. 29 mins. 7"437 sees., and the meau 

~eclination = -37~ 3' 26"'59 sees., while the obliquity of the ecliptic, 
""' = 23° 26' 52"'33. 

Hence for 1934, the celestial longitude of the star = 263° 391 50" 
and the celestial latitude = -13° 461 4611 • 

The obliquity of the ecliptic for 34.00 B.C., our assumed date, was 
= 24° 31 4211 • 

Now when the sun's longitude was 210° the right ascension was 
= 207° 47,.5111 , and the declination was~= -11° 45' 46" . 

• 

' • 

' • 
• 

• 

H I • 

• • • 
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Vet the above figure represent the celestial sphere of. the• observe·r 
at Kurukf(letra, HPZH' the meridian, H 1AKEH the ~rizon;. S the 
position of the sun at 18° below the horizon, P the celestial pole and 
Z the zen~th. A is the poinf of the east horizon where the star A • 
Scorpionis rose. Here ;Q,.NKS is the ecliptic. Join ZS and PS by 
arcs o£ great circles, PS cutting the celesti~l equator at the point M. 
From ~· draw AN ~erp•endicular to the ecliptic. We want to 
determine ~N. • • • 

Now ZP = 60°, ZS = 108°, PS = 90°+S = 101" 451 4611 , ;Q,.S = 
3()c, ~M = 2't 0 471 6111 L KE.C.. = colatitude = 60° and A~ = . ' 
13° 461 46". • 

• 
(1) In the triangle ZPS, the three sides ZP, ZS and PS are 

known. Hence the angle ZPS comes out to be = 104° 81 16" 
• 

• 

and the L ZPE is 90° degrees 

the arc EM = 14° 81 16" 

Now ~M as found already = 27° 47' 51" 

~E = 13° 391 4511• 

(2) In the triangle EAK, the four consecutive parts are:-

• L KRQ.- = 60°·, Ra:.= 13° 391 4511, LEAK= 24° 31 42" 

Hence we find A K = 11 o 521 44" and the 

angle K = 83° 291 2311.-

(3) Now from the triangle ANK, we find 

that KN = 1 o 361 1311 • 
~ 

~K =no 521 4411 

• ;, = 1° 361 1311 , 

Finally 

• 
AN = 10° 161 3111 • 

and :e.K. 

Hence celestial fongitude of A Sco1'pionis at the required past • 
date was -= 190° 113'131 11 • Now in 1934, the samewas = 263° 391 50" 

• 
or thJl increase in •the celestial longitude of the star A Scorpionis 
= 73° 231 19" .• • 

• The mean precession rate = 49""6761. . 
Hence the number of years elapsed till 19:14 A. -D.= 5318, • • 

ignoring the proper motion of-the star. Thus the date becomes 
_ 3385 B.C. • : 
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• • 
We haveohere worked out the date for a tradition about the 

beginning of autumn at the latitude of Kuruk~etra: but we 
cannot say that this was .tbe dafe of the entire Athgrva Veda 

Further we are not t~ure if the observer's place was 30°N latitude. 

If we suppose that tpe observation was made at T1bout 25°N, 
the date arrived at would not lower it.by .more than a hundred 

y~rs. Hence ethe Atharva Veda in f.:ome of its portions was 

begun about 3400 B.C. Although this Veda is traditionally 

later than the IJ,g- Veda, some portions of it ar~ undoubted~ 

earlier than thE[, tenth Mandala of the IJ,g veda and must b•e dated 

at 'rl.6out 2449 B.C., the date of the Bharata battle. 



• 

• 
CHAPTER XI 

VEDIC AN'I'IQUITT . . 
Y ama and his Two Dogs 

• 

l'he Vedic g~d Yama was the Lord of the Pitrs (the departed 
Fathers) !tnd son of Vivasvant (Sun). In the A vestic literature 

• he is Yima, the son of Vivanghat (Vendiad, Fargard II, 1, 2 etc.). 

• 

The Pitrs or manes were or are the souls of the departed and 
according to a Hindu's daily ceremony of libation offering •to hit~ . 

• forMathers are classed into Agni~vattas, Saumyas,- Havi~manta, 

U !rna pas, Saukaljns, Barhi§ads and the ifjyapas. In the {lg- • 
veda, however, we get the names of the Fathers as Barhi~ads, 

Saumyas and the Agni4vattas only. According to. Wilson in 
Manu they are also termed Agni§viittas, Barhi:~ads and the • 
Sa.umyas. These Pitrs are invoked by the libation offerers 
as pro~ectors. If the order of the Pitrs be the lower, the upper 
and the intermediate, their names are perhaps Barhi$ads, 
Saumyas and Agni~vattas ({lg- Veda) in the same order. Now­
a-days the orders of the Pi·trs has been increased into seven, 
the addition being the orders Hav~mantas, Usmapiis, tifjy<.Lpas 
and the Saukii.lins. It does not interest us forth& present to 
en<JUire when these addititms were made in the Hindu faith. 
We are here concerned wjth the faith about their place of abod'e • • 
and of their Lord Yama. On this point the Satapatha Brahma.na 
says:- · • 

" ' Two worlds iJtruth there are,' they say, the 'worliof the 
gods' and tJ:le 'world t>f the Fathers' (Pitrs)." 1 

.• 

" ~he world oft thtl gods is in the north and the world of 
tbe Fathers (Pitrs> in the south." 2 

• 

• 
1 ~ <ITa; ~lf<l~l~CI<iO'Ii"'! ~"'! I • • 

• 

-s.:Briihma7J.a, XII, 7~ 3, 7. • 
• 

g '<l''<RT ~ ~q\!flclfr<~filf111: ftr~l<a: I 
• --·Jii4, 

~8-1408B 1 
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Th.us the Pitrs live in the south, consequently their Lord.Yama 
must also- be a dweller of the south. In a modern Sanskrit • 
Dictionary, Yam a is defined to be 'a god appJinted by the 
Supreme Lord for deciding the destinies of der>arted souls 
according to their good or bad deeds in "this world of ours, and . 
is stationed in the eouth.' In the l'v!ahiibharata, "Vanaparva, in 
the story of Savitri, it is said that 'Yanta having bounq the soul 

.of Sat,avan ~ent southward.' In another Sanskrit Dictionary 
Y ama is defined as 'the lord of the southern direction.' 
Hence according to the Hindu faith both Yama and his subjeets, 

• 
the Pitrs, arejlwe1lers of the south. The Sanskrit word 'Yamya' 
meaning the south, is derived from Yama, the lord of the south. 

The Hindu when offering libations to his fathers, bas 
to turd' to the south and invoke them by the following verse : . 

" Our fathers, the Saumyas and the Agni?viittas come by the • 
Devayiina route (northward direction) be delighted at the sacrifice 
by enjoying our offering (Svadhii) and bless us. May they 
protect us.'>~ 

There are the two routes spoken of in the Hindu sacred 
lore, the one is the Devayiina and the other the Pitryana, 
respectively the route of the gods and the route of the 
Fathers. When the Fathers come, they come by the Devayiina 
route and when they go back, they certainly follow the 
Pitryana route. Thus both the routes may lie on the 
same meridian, the former is the northward direction and the 
latter the ~outhward direction. Here we have to differ from Tilak 
who in the book Orion would interp~et that Devayiina route• is 
• 
ihe part of the ecliptw lying north of t~e cEJ!estial equator and 
the Pitrytlna route, the part of the •ecliptic south of the 
celestial equator. His interpretation appea~ to be unjustifiable 
and incorrect, as the Pathers who come from the south do 
follow according 't-o tbe Hindu faith the Devltyiina rout•. 

When men die they follow accordi;g tto Hindu fa\J;h the 
Pitryanc! route or the southern direction. In tht's route to the 
abode of Yama, lay two dogs which were both "spotted four-e.Yed . . . 

' ~~ if: ~: ~'l~sftpxm<n: q~<~~: 1 '!lfWO( <ri' '@~<IT il~iti'tWi-
~a'i!l'l~Ti{l : 

• 



• 
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d(lgs. ". The IJ,g-veda verses atldresl:'ed to tbe souls ot men • 
just departed l'un thus 1 

:- • . . 
" I?ass by a secure path beyond the two spotted four-~yed 

dogs, the pr~geny of Sarama, and join the wise Pitrs who rejoice 
fully with Yama." . 

" Entrust• him, 0 king, to thy two Jlog~, which are thy 
protectorsJ Yama, the four!eyed guardians of tbe road, renowned 
by men, ~nd grant him prosperity'and bealth,"-(Wilson) • 

In the A tharva Veda also the corresponding verses are 2 
:-

.;• Run thou paet the two four-eyed, brindled dogs of Sarama, 
by a happy road; then go to the beneficent_ Fat~rs, who re':el 
in common revelry with Yama." 

"What two defending dogs thou has, 0 Yama, four eyed, 
sitting by the road, men watching; with them, 0 'King, d~ thou 

• sur~ound him ; assign to him well-being and freedom from 
dit>ease. "-(Whitney) 

These two dogs we take to have been the two stars a Canis 
minoris and a Canis majoris. The astronomical interpretation 
becomes that there was a time, Vedic .or pre-Vedic, when these 
two stars pointed to the south celestial pole, i.e., at that time 
these t~o stars .crossed the meridian simultaneously or they bad 
the same right ascension. We now investigate this problem of 
determining this past time astr~mmically. 

The places of these stars for 1931 A.D are given as follows 
in the Nautical Almanac. • 

• 

• 

____ • ____ s_ta_r ______ ~j~~R--igh_(_A __ ss_e_n_sr-·o_n __ ~ _____ n_e_c_Ii_n_a_ti_o_n ____ ·~· 
a Canis Majoris 

a Canis Minoris 

e 6h 42m 68 '524 

, 7 35 41'405 

. ' . 

-16° 371 J-3". 

1 ~<i ~~ :'Til .. 'iffi~ ~i ~l'SifT. ~T I ~ @ji(<l:W~~T \'3~N 
~ lt ~ i!~f.t!IH 0 \1 -&'\ ~ ~ ~ 'fillaro 'ilg~ tl~~ ~~i I C!Ml· 

~i{ ~~N ~ati{, ~Ni 'ill'ITTS"''iill~ 'il ~fu ll ~til --IJg-Veda1 X, H, 10·11. 
2 ~~<i· ~Tift ~f(if~T 'ilg~ 't'l<!fl ~l'T~"'T qm 1 '!l'qt fil~-t<l:\1~~~1 '!lti"tfu 

tlitif ~ ~'q'fll<i il~f«T n ~ ~ 11 <it ~ m.U <J!1 'filla"T'i '<~~r~:~i qf~~"Y ~~;;r~r 1 at~t 
~i( q~~Wor ~~~ '!lifl!"t~ '<! ~f~ ~~"!.II • -At~arva Veda, XVIll, 2, 11·12 

• 

• 

• 

• 



• 

• 
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• The mean obliquity of the ecliptic was 23° 261 .54'' in Hli\1 A.D. 

Hence bl.transformation of co-ordinates, we ge~ :-
• 

sta, I c,j,,,~:-;~=~itud: 1~- ~'~~~ii~;-;:i;ude 
---- -----.------·---~---. 

~ 
a Canis .""-'! ajoris 103° 71 52" • -39° 351 2411 .. 

• • 
• a Canis Minoris 

• • 
• 

• 

Jn the above figure of the celestial sphere, let yC~ be the 
ecliptic, r. the pole of the ecliptic, P the celestial pole and C 
the su.mmer solstice in 1931 A.D. Let 0"1 and 0"2 be the positions 
of a Canis Majoris and a Canis Minoris in 1931. Let 0"1 and u2 

be joined by an arc of a great ,circle cutting the path ot the 
-celestial pole in P'. Then P' was the pole of the equator at 
•the required time. The angle P'rrP 'repr~sents:[ the shifting of 

• the solstices. 

(1) In the triangle r.0" 10"2 the four consecu~ve parts are 

L0"20"11r, ~1rr=90° + 39°3512411 , Lujr.ai= 11"42181_., 

11"0"2 = 90° + 16°012411 a 
• • 
we get, 

COt 0" 20" 11i X sin 11° 421811 

::;= co~ 11 o 421 811 x sin 39° ~51 24"- tan 16° 01 24" 
X COS 39° 351 24." . • 

• 

• 

:-

• 

• 
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• 
Now put cos 11 ° 42' 8" 

cot tp = tan 15° 0' 2411 tp == 16° 191 4311 . 

Rene~ we get~ 

tan 16° 01 24" x sin 23° 151.4111 
sin 11 o 42' 8" x sin 1<r' 1~1 4311 . 

• 

• 

• 

i4i 

• 

• 
(2) Again in the triangle <r1rrP1, the value of rrP1 was very nearly 

-24° 7' 3211 abliut 4350 B.C. The four consecutive parts are:-

• 

• 

• 
L P 1<r1rr = 26° 421 5511, rr<r1 = 90° + 39° 3~1 2411 ~ 

L <r1rrP1, rrP = 24° 71 32". 

We get readily, • 
sin <r1rrP1 x cot 26° 421 5511 - cos <r1rrP1 x sin 39° 351 2411 

= cot 24 o 8' 42'\( cos 39° 32' 24H. 

cot 26° 421 55" 
Put cot () = sin 39° 361 24" 

then () = 17° 471 0". 

Hence we get, 
.. 

sin (<r 1rrP1- 0) = sin () x cot 24 o 71 3211 x cot 39° 35' 24" 

<r1rrP1=17° 471 011 +55° 331 511 = 73" 201 511 

' The celestial longitude of a Canis Majoris (1931 A.:IJ.) 
. a;: 103° 7' 52" 

Hence the ce113.stial1ongitude of P 1 for 1931 A.D. 
= 103° 71 5?/+73° 201 511 = 176° 271 57". 

• 

• 

• 

• 

• 

• 
• 

the L PrriJ or the shifting of the summer solstitial poi:ijt 
up to 1931 A.D. == 176° 271 57"-90° = 86° 27' 57". • • f • 

• Tlie elapsed Jill~ thus comes out to be 6280 ·. years till·1931 
A.D. and t8e required date is, therefore, 4350 RC. • 

• 

• Second I'vi ethod • 
\ . 

We can follow a sec~nd method to dete1~mh1@ the past time 
wben a Canis Majoris• and' a CaniS:I'viinoris had the same rig:ht: 

• 
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a_scensio~. In Dr. Neugebauer's Stcrntajelen, the right as~en­

sions and detlinations of stars are given at intervals of 100 years, 

extending fr~m 4000 B.C. downwards. We tabulate the right 
ascenisous of these two stars {rom -3600 to --4000 A.U. 

• . ' 
Year R. A. of R. A. of • ' Dj:fference : 2nd. diff. 

i Canis,Jv!ajoris a Canis Minoris I 
.. 

• --------------

-3600 40°'12 41 °'66 1 °'54 
0 

•17 
-3709 

I 
39'+)4 40'41 1'37 

• •J6 
-3800 37'96 39'17 1'21 

! • ·to 
-3900 I 36'88 37'93 t·o5 

·to 
L400U 35'80 36'6\J o·8n 

--~-·---·---- ---- -- ·--·-----· ·-· ·-

• From a comparison of the second differences we find that 
these become steady from -3700 A.D. at the rate of oo·r6 per 

hundred ~ears. Hence the difference between the right aE8en-

sions of the two stars would vanish 
·sg 
-- x 100 yean; or 556 
'16 

years before -4000. A.D. i.e. at about 4557 B.C . 
• 

There is thus a difference of about 200 years ill the two 
determination~ of the time of the event by the- two methods ; 

' . but .I trust the date obtained before viz. 4350 B.C. is the more 
correct, as it is based on the elements of these•stars determined 

by using more accurate instruments in rec~nt times. Another • 
~JOint that needs be considered here is this: \What must have 

• been the initial error of observation in this connection. 

Now let us see w·hat could have been the. in\tia.l error if the 
epoch fort~ observation be taken as 4000 B.C. • • 
• The total shifting of the equinoxes during the interval of 

5930 years betwean 4000 _B.C. to 1931 A.D. = 81°421~0'1 • I~ 

•this be subtracted. from the celestial longitudes of the stars for 
1931 A.D., ·we get their position -In 4000 B.C. Hence the 

~ . . 
• 

• 
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cele~tial co-ordinates of the stars in 4000 B.C. are a.s foilow-2 
(supposing the latitude to remain the same tbrougho,~t) :-

• 

I Star ee!estial longitude Celestial latitude 
• 

a Ca.J;J,is 1vi ajoris I • 21° 241 59" -39° 35' 2411 

• • 
a Canis 1vi inoris 33° 71 7" -16° 01 2411 

• • 
In 4000 B.C. the obliquity of the ecliptic was•~='24°6135u .• 

Hence by transformation of the co-ordinates, we get :-.. 

• 

Star Right Ascension Declination • 

a Canis Majoris 35° 461 2711 -27° 501 2811 

• 
a Canis Min oris 36° 191 4211 -2°-8' 48" 

s 

In the • above fiJ.m; let A represent the ;osition of the star. 

• 

a Canis Maj<!ris when on the meridian at the latitud~ of Kuru- • 
~~etra (30° N) in 4000 B.C. and B the position of the other stat~ 
a Canis•Minoris, NMS the eastern horizon. Join ABby an arc 

• • 
of a great circle and produce.it to meet the horizbn ~J>t M. Join 
B toP, the pole of the ceJesti~ equatot. 

• • 
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Now in the· triangle ABP, the four consecutive parts are : . . 
LBA~, AP = goo +27° 501 28", L APB = 0° 351 1511 

•and PB = go~ +2° 81 4811 • 

• 

By solution of the tnangle, the L BAP is found to be 1° '".1.6' 37" 
• 

Now in the triangle ANM, we have 
• • 

AN = AP+30" ~ 147° 50'28" • 
L.MAN .= 1 o 161 37" and L MNA = a ·rt. angle. .. . 

• 
Now tan MN = sin .AN. tan MAN. 

Therefore MN is found to be 0° 40' 47". • • 
'l1bere was tb~s not much azimuth error even at 4000 B.C. 

at Kuruk~etra, If the observer took tbe great circle passing 
through ~he two stard as lying on the meridian, at the time of 
the transit of a Can is lvi ajoris. 
• The mean date for the equality of the right ascensions 
of these stars being 4350 B.C., as shown before, we have 
thus shown that the date may as well be brought down 
4o 4000 B.C. Equally strong reasons there may also be 
for raising the date by 350 years, viz., to 4700 B.C. Further 
tbe mythology as to Yama and his two dogs was perhaps. the 
same for the Hindus, the Greeks and the Parsis. 

The IJ,g- Veda also speaks of the divine Vessel or boat in the 
following terms 1 

:-

" May.we for our well-being ascend the well-oared, defectless, 
unyielding divine vessel, the safe~sheltering expansive heaven, 

• 
exempt from evil, replete with hap~ness, exalted and righ~ 

dire~ting.' '-(Wilson) 
'rhe Atharva Veda also says :- • 
" A gol<l,en ship, of golden tackle, moved 'about m the sky ; 

there the gods won the K uftha, the flower of il\mortality." 2 

-~Whitney) A. V. V, 4, 4 and VI, 95.2 

• 

1 
• ~trTl'!llfi :f~<if ~it~~ \J1li'l1111ii~fa ~tl~fJ I 

0 
• 

~cff ifTci ~frtrTiliffiT~~·•\1iiT~~ ~ftl~ lit 0 11 

-!Jg· Veda, X, 63, 10. 

f~~~ tft~"R~~'I~i!T f~f'l I 

i'f'H~i'f~ ~·~liT: ~Wil"l{ifCfitl!ll 
• • 

• 

• 

• 

• 
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• • 

"The well-oared ship of the gods, unleaking, may we, 
guiltless, embark in order to well-being.'' 1 

• 

" A golde.o ship of golden tackle, rqoved about in the sky: 

there is :he sight of ilmmnrt,ality ; thence was born the Ku~tha." 2 

• • -(Whitney) 

Here the wish is, ilerhaps, that the departed souls going ... 
southward by t.he road guarded by the two dogs, a. Cftnis Minon:s • 
and a Canis Majoris, may asce~1d the divine boat-Argo-Navis 
a:nd enjoy blissful. expeditions in the heavenly river-the milky 

• 
way in the world of Yama. • 

All these constellations viz., the two dogs and the Argo-Navi! 
are to be found not only in the Vedas, but a~so in Greek and 

the Farsi Mythology. ·while in the Hindu literature • these 
ton;tellations were .forgotten and called by other names, 

for· example Canis Majoris by Lubdhaka (the Hunter) and Canis 
Minoris by a star of the nakf?atra Punarvasu and the Argonavis 
is quite lost sight of in the later Hinuu literature, the constella­

tions are E~till used and so named in western astronomy. The 
names of the two dogs of Yama· are preserved in the Zendavesta. 3 

In the• Farsi legend these two dogs 'keep th.e Kinvat Bridge' 

as imagined to have been made over the milky way. In the 

Greek legend the milky way is crossed by a ferry boat, i.e., the 

Argonavis. 
All these considerations lead. us to think that the tr\dition 

about Ya.ma's Dogs, belongs to the date of about 4700 •B.C. and 

befo1-e the time when tbe "Aryan peoples migrated to different 

• 

• 

• 

• 
f~l!H<H: tlflif: 'IIT~HI~t.nf~ ~~~<Tl I 

i!f<il f~7fu:r~"f. ~~f~: Si wf.roct'i-( 11 ~~~ 
1 ~"fTi!l~ ~f~"''l '{J!i!if~ q ~sti!T(I)ilf~Rt ~ll"~fci I 

~l{f "ll<!r· ~i'ITilillllf!l '!l~'liifffl~il, "@lfla:·u 
• -A. V. VII, 6, 3 . 

~ ~'!Hm ifl~'<Hf~(~ifil'lifl f~fct I 

CI~~CI~ 'l"T:JIIi mT: $WT 'i!f~T<I'CI II 

• -A.' V. 19, 39. 7. 

• 
• 

• 

3 'Sacred Books of the East-The Zend-A vesta, Vol: IV: pages. 190, °F. XVIII, 
6 (141, page 213, F. XIX, 30 (98) ; also p0age 150! F. XIII. D (24). See· also Int-ro-
duction to. the sa1ne, p. lxxxvii § 4. • • : 

19-l408B .. 

• 

• 

• 

• 
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• 
countries •from their ancient homes. This ancient tradition in 
relation t~ the above constellations survived m the Vedas 
and with the western immjgrants. These Aryan peoples probably 
Jived near about the Central Asian •mountain range running 
east west from ~be. Mediterranean Sea to the Pacific Ocean. 
Here I have to difl'er from late Til!rk, who in his book 'Orion', 

• in th~ chap~er on "the antelope's bead," cites this t;adition as 
a confirmation of his finding that the vernal equinox for the time 
was at the Antelope's Head' which accordin~ to him watJ the 
M rgasira '8 cij:lster. The tradition belongs to the pre-Vedic age, 
as"'I have shown before. 



CHAP.TER .KII . 
• VEDIC ANTIQUITY . . • 

Legend of Pra-japati and Rohit;ti 
• • • 

In the Aitareya Brahma1Ja 1 (iii. 36 or ch. 13, 9J the above 
legend ' is thu!:t stated. We quote below the translation by 
Keith in his IJ,,g- Veda Briihma'l}as: • 

" Prajapati felt love for his own daughter, the sky some say, 
U~iis others. Having become a stag he approached her in the 
forp1 of a deer (who had also become a deer). The g~ds saw 

• him. ' A deed unknown · Prajapati now does.' They sougbt 
o~e to punish him ; they found him not among one another: • 

- The most dread forms they brought together in one place. 
Brought together they became this deity here ; thw:efore is his 

• name containing (the word) Bhuta ; he prospers who knows 
thus h.is name. To him the gods said, • Prajapati here hath done 
a. deed unknown ; pierce him.' • Be it so' he replied, 'Let me 
choose a boon from you.' ' Choose' (they said). He chose this 
boon, the over-lord-ship of cattle ; therefore does his name 
contain the word 'cattle.' Rich in cattle he becomes who knows 
thus this name of his. Having aimed at him, he pierced him ; 
being pierced he flew up upwards ; him they calt • the deer.' 

• • The piercer of the deer is he of that name (Mrgavyiidha). The 
• • • 

• 1 lf3frcrm<f @r 1$f~n~ii~<l!U!if(~f4f~if.T "llrs-q:er(ffil'~~ Cl'riiJit~,q· ~f~cr ~r· 

1M~ <\' ~ctr "l!Cfll-HI'mif / lf;frqfq: qfQqffCI' ~ Cl'~ovif.T ~if otrR:11!1mtiiif.TTitlfilnnf~<i • 

~t m ~" 'Cf)l:ifffflff;<f "llr;lffi ~'fi'qf ~ffli~ ~~ ~iliff ~ {cit ~'l''ff~~ Cl'li~'l'ii'Tif 

~'l'fq \ ";n~m~ct;{tff 'f: J it'll "~~lf~ii<t ~ q;frqfq~~(fO{'fi':l:~ fct1:i.lfa' ~ Cl'~.~il<ft; ~ 

• 

~ ciT~ 911lr tfif 9~r..rr~t ~ ~~tit, "~I{@'Qitl{ q'l_i('ffitf"Ctq~ q~q: 'lfl!ii~ Cf'Jiifil 
• 

~'lt'ci ~-ftir~t~ct i\'rot~~ qfi~,~~' f<f9.11l: ~ f.fi '<lit'3'~~rqq qft(f, 'lrr 'l~P"il!'a q~ <a ~" . . . 
1111X«'i:t: ~ '3' ~~ ~ <rr 'Df~q: ~~ uf~llit ~ ~'ifg ~:nr~rm ~'ifg f(.f'fir~r Cl'~t 'lot • 

• 

• 
. . 

• 

• 

• 
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female deer is Rohi.gi. The t.hree pointed arrow is the three 
• pointe(~ a~ow (trikaJJ.dd). The seed of Prajiipati outpoured ran ; 

it bepame if pond (Saras = a lake ?)." · 

The Aitareya Brahma.ga passage is concluded by t~e sentence 
"for the gods are lovers· of mystery.as it were." We would 
add here that n~t only were the god~ lovers of my~tery b~t that 
their worshippers, the Vedic people .we~e more so. If ~gain 
_Prajiipa.ti wer~ a real person, we ean only imagine how lie would 
have treated those people who were his worshippers and who 
indulged in such an obscene and vulgar allegory ab.out himself .• 

This legend has been noticed by Tilak in his Orion, S. B . 
• 

Di~~?ita in his Bhiiratiya Jyoti~Lsiistra, but the correct astronomical 
interpretation has not yet been found. 'l'ilak and Dik~ita would 
unders~nd that the astronomical phenomenon referred to in the 
passage indicates the time when the vernal equinox was at the • 

• Mrga~ia cluster or A, ¢1 and ¢ 2 Orionis. But our interpretation 
would be difl'erent. For the legend we have also to compare 
S. Br. I, 7, 4, 1 ; Rv. X, 61, 5-9," as Keith states. Another 

• reference is TiiJJ.cfya Br. 8, 2, 19. The Mahabhiirata Sauptika 
parva, 18, 13-14, is another place where the ~arne legend is stated 
without any obscenity as found in the flg- Veda and the A ttareya 
BrahmaJJ.a. It is possible, however, that the :vi. Bh. legend is 
later than the one recorded in the Vedic literature. The Vedic 
legend speaks of the birth of Rudra, while the Jf. Bh. legend 
refers ttl the ignoring by the gods of the share of Rudra in a 

sacrifice. • 
The phenomenon of Prajiipati n:ft:leting his daughter ~olf!iJ)i 

ia.· stated in the IJ,g- Veda as to have happSlned in mid-heaven 

thus.1 
• 

" Wh~n the deed was done in mid-heav\n in the proximity 
• of the father working his will, and the daughter coming together, 

• 

• 

they let the seea fall slightly ; it was foun,upon the bigh place 
of sacrifice." --(Wilson) • • • 

1 iM1 ~q q;t<lif~<l~~'lifi q;fii Sil!Cil~ f~l<lf<: <JCI«!T I 

~Tililmcr!'€tlf~~ ell \'!TifT fiffli!m ~~(!~~lifT II • 

• 

. . • .--~g-Veda, X, 61. 6 • 

• • 
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I 
1'he astronomical phenomenon was observed In mid-heavep 

or on· the meridian of the observer. We have ~ stat called 

Prajii~ati in the SiJ,rya Siddhiinta, viii ; 20, which• is id~ntified 
by B~rgass in his translation, witq 3 Aurigae, and his identifica­

tion i~ fauitless. We• have also the Mrgavyiidha (Sirius) of 

which I another Vedic name was Svan ("~ tloie Dog), and Rohi~ti 
is of course the star Aldebaran. ,_.. 

The legend divested of allegory is that th~ stars • 8 A uri~ a 
and a, Tauri or Aldebaran were observed to cross. the meridian 

:tlmost together. This was understood by the gods as the most 

impro~er conduct on the part of Prajapati, a[ij} the god Ru.dra, 

then .~orn and stationed at the stat Sirius pierced Praiaflati 
(3 Aufiga); his three-pointed arrow was most probably the line 

through 8, (3 and a Auriga, which ha>e almost the sam~ celestial 
iongitude. Again the star Sirius, the three starE at Orion's bel~ 

•and a Taur£ or Aldebaran are very nearly in the same line. 

Here 'Rudra's three-pointed arrow may also mean this latter 

line through Orion's belt. The word ' trikiinda ' does not really . . . 
mean !three pointed, but perhaps having three joints, just as 

the joints are seen on a bamboo pole or in a sugar ca.ne. If 
we \ake the latter meaning for the arrow of Hudra, it would 

not reach Prajiipat~ or ~ Auriga, and Rudra would be a bad 

marksman, for piercing either Priijiipati or Rohi'tJt. 

We have thus to look for the time when Prajiipati or 8 Auriga . ~ . . . 
and a Tauri or Aldebaran had almost the same right ascension. 

• Inll935 ~.D. tbe celes~ial positions of these stars were as 

follows ·- • 
. I • • 

• 
'[ Right Ascension .I Declination • Star 

• lr· 
. 

I 
5h 54m 10'398 54 o !6' 55'23N • o Auriga 

• • 
a Tauri 4h 32m 11'248 16° 22' 48'63N • 

• 
• • 

and obliquity of the ecliptic -= 23'' 26' 51"'86. . ' . . . 
' . 

• 



• 

• 

1.50 ANCIEN'!' INDIA~ CHRONOLOGY 

After transformation of the co-odinates, we ha.va the following 
ceiestial l~ngi,udes and latitudes for the year 1935 A.D.: • 

• 

Star Celestial longitude I. Celestial l!ttitude 

- ----.-....._ 

t • 
o Auriga 89° 0' 35" , +30° 50' 21" ... 

• a Ta~ri • 68° 521 50'1 -5° 281 1911 

• 
The difference.in their celestial longitudes was thus ·,wo "71 45" 

in 1~3"::> A.D. In the following calculations the latitudes of the 

stars are supposed to remain constant throughout . 
• 

• 

,.. 

• 
• 

In the above figure of the celestial s~ere, let rr be the pole ot 
the ~cliptic, .PP1 the p1.th of the cele3tial pole round rr, R and B 
the • positions of the stars a Tauri and o Auri~a r~spectively in the 
year 1935 ~1\.D. 

• (1) In the triangle rrRB, the arc rrR=90'+ 5° 28' 1911 , rrB= 

• 59° 9' 3911 and the a9gle RrrB=20° 71 4511 

• Hence the angle rrRB becomes = 26° 4"2,-47\ 

Now from rr draw: rrPQ perpendicular to the arc RB extenT:led, 
then rrQ becom5s = 26° 34' 5411 • 

Tbu:> there waS' or is no .possibility of these two stars 'o hav~ 

·exactly the • saaw right ascension at any pa.st or future date, 

as rrP can never be equal tp or grea.ter than 26° 34' 5411 

• • 
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We can thus determine only the time of tooir • near;st 

approitch to an equality of their right ascensions. • 
I 

At tbjs time the p::mition of the summer solstitial colore. 
I • 

was the arc rrPQC. · 
o I 

We reatlily find the angle RrrQ = 92° 44' J)OII 
' . 

Hence the longitpde.of summer solstitial colure of the date in 

questiO"'~ was 9:2° 44' 50rr plus the celestial lon~itude 19( a Tavri 
for th~,yeae 1935 A.D. 

This was.tbus 
• I 

\ 
= 92° 441 5011 + 68° 521 50" 
= 161° 37' 4011 • • 

I • 

The', shifting of the solstices thus was 71 o 37r 4011 from which 

the number of years elapsed till 1935 becomes 5177 and• the year 

<>r the date was thus 3243 B.C. in which the right ascension of 
' -

• a Tauri ·.or Rohir;ti was almost equal to that. of 8 Auriga Or 
Prajapati and the right ascensions of the two star3 were 

I 
also zero1near about the same time. 

1'he time when 8 Aur£ga had its right ascension = 0, itl 
longitude 'was = 15° 28' 40", taking the valu:3 of the obliquity 

of the ecliptic to be 24° 5'. In 1935 the lon_situde of 8 Auriga 
was 89° oi 351;, so the increase in the celestial longitude of the 

star till 1935 A.D.= 73o 311 5511, wbich represents a Japse of 
l 

about 5329 years, or the year was about 3395 B.C. 
I . 

Similarly when the right ascension of a Tauri was = 0, its 

hmgitude ~as = -2° 27' 111 ('liT = 24° 3'; • 
I 

• Hence ~he increase in~he celestial ~ongitude of the star till 

1935 A.D.::!::7l 0 ]9'·5111 representing a lapse of aboat 5167 )'ears 

and the date was thfls 3233 B.C. 

The ab~ve twi dates, viz., 3395 B.C, and 3'3t33 B.C. bad 

between them an interval of 162 years. The right ascensions o! 

the~ sl,ars ~: ther t
0

wo dates are tabula_te_d~b-ei_o_w_:_-______ • 

Star'>',, I R. A. in 3395 B.C. I R. A. il! 3233 B.C. • 

• ' 
s• Aurig~ 

I 
a Tauri \ 

. . -- ·-- r .. ·--· ·-- -·- .. -
• 

oo or 011 

. 
• 

• • 
0° 01 011 

• 
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• There· araJ two more points in this connection which h·ave 

to be consid~red :-(1) The time determined, vi:z., 3~H3 B.C. 

being about the time when th~ eq uinoxial co lure passed. through 

the star o. 'Tauri, the question now arise:J what had the V~dic 
Hindus to do with tQe position of the equinoctial colur~ in their 

• 
sacrificial year ; and (2) why have we ideotifi~d the star o .!uriga ..... 
of .the 4M1 ma~itude with Praj(ipati, or why we did not take 
o. Auriga which is a star of the l~t magnitule and whieh is 

called Bra,hrnahrdaya or the "heart of Brahma." • 
With regard • to the first point raised above we can say that 

the •Vedic Hindus had a special sacrifice which was called 
Syiimiika Agray11~w the first millet harvest sacrifice which is 

thus described in the Kau§itaki Briihrnar;a, 1 IV, 12. 
"Next as to ifgrayar,w. He who desires proper food should" 

s·acrifice with the Agraya~ta. In the rains 2 when the millet • 
harvest has come, he gives orders to pluck millet. 

The new moon night which coinmdes with that time, on it 
~ould he saerifice and then offer this sacrifice. If he is a full­
moon sacrificer, he should sacrifice with this and then offer the 
full-moon sacrifice. If again be desires a nak§atra, he should 
in the first half of the mont,h look out for a nak§atra and offer 

under the nak§atra which he desires. •' 

-(Keith) 

We ha;e not any interest in discussing the small ina-ccuracies 
which may •be found in Keith's translation; but we take 
that the rendering is substantially corre~t. 'The Syiirniika sasy{~ 

• • 
or tlie millet is reaped in the month of Bhadra ~unar new.moon 
ending), which may begin from August, 19 totSept. l.J, and the 

full-moon of Bhadra oscillates between Sept\ 2 and Oct. 1. It • 
_is thus quite p'Jssible for the full-moon of Bhadra to fall on the 

~e{[(f 'IIP:J<.flll~l~<.f:iff~ll-::J'IilllT ~§l'q I if1Sft49Ill~ ~li{l!J~ ~!i{!:lif 'a'JI~i{[ . . ' 

• 'W~ 1 nf~i( 'llfiifSiffi!T~)q~pq~~ o~m~CI~~r ~§t<f I lff~ liTt8ifJ~ Cl~lT!I' ll'l~-

ifl~if ~&to 1 ~<:J if'ill''l~'ij~ l if9"~~tJ.) 'i~~~~ if~~"'t~ ~f~i( if"il~W ( <lii!ll~if'ill'~1 

~~ C!l"61if. ~ II • . . 
2 The rainsla.st for four months_commenci~ frolll the day of summer solstice in 

North India. • 
• 
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23rd of September ,as it did in the year 1934 A.D., it fell on 
Sept. ~5 in 1923, on Sept. 22 in 19~6. Hence the full-rrtoon of• 

I e 
Bhadra is, what is illustrated as the Ha.rvest moon in. astronomy 

' . 
and the Syiimaka iigraya~~a full-moon was such a Harvest Moon. 
This ifgray~1.1,a full-~oon. or the harvest moon is also mentioned 
in the Mahqbharata as the full-moon at the Krttikas · (vide 

• M. Bh., Vana. 82, 31-0~ ; 82. 36-37; "34. 51-52; Anusasana, 
25, 46) .... It appears • th~t the Vedic Hindus ha.d to 'lse the 
autumnal equinoctial day in their sacrificial calendar, and th~ 
autumnal equinoctial day is more in evidence than the vernal 
eq~inoctial day~ ; 

I 
It was on such a full-moon night when the stfn was at .. tQe 

autumnal equinox, that the conjunction of Prajapati and Roh~JJ-i 
(i.e. of SA uriga and a Tauri)~ by the almost simultaneous~rossing 
of. the meridian line was observed. The date as we have 
a§certained was ab::>ilt 3245 B.C. when the vernal equinox colure • 

I 

passed almost straight through the star a Tau,ri. Now-a-days a 
full-moon near the ~tar Rohi'l)-i (Aldebaran) happens on the 2nd 
December. From jthe 23rd of September to the 2nd of Decem- • 
ber the number of days=.70, a.nd at the rate of 74 years for the 
shiftiug of the :equinoxes by one day, the time elapsed 
becomes 5180 year~, the date becomes nearly the same 3245 B.C. 
The a.stronomical phenomenon was that at the full-moon, S Auriga 
and a. Tauri, alm:lst simulta.neously were ohserved to cross the 
meridian about the date found here at the pla.ce .of the 
observer. • 

.As to the second point way we have taken S Auriga, a star of 
the 4th magnitude for Prajapati, I would say tha~ it is this 

• • star that is called so in the Surya-Siddhanta 1 which has I tro.st 
faithfully brought dow~ the tradition to our' own tims.~. Again 
S Auriga represents th~ head of Auriga, and it was not'improbable • 
that this same consbllation used to be call~d Brahmii in the 

Vedic liter;ture. / Tfe tttar ~a,y no .N be on.e of the fo_urth ~ag~i­
tude, i~ was pe-baps not so mconsptcuous m those day!*, vtz., m 
the third millennium B.C. If the whole solar ~ystem has been • 
sw~eping .through space to wards either the constellation H ~rcules 

20-1408]3 

1 Surya-SMdl!anta, viii, 20 • . . 
• • 

• 

• 
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or Lyra, and the stars in tl!e eonstella tion .1 uriga being almost 

.diamet;icaiJy opposite ha\·e been steadily growing less ana less 

briglJ.t. Hence S Auriga was not so inconspicuous before the third 

millennium B. C. The tradition preserved in the modern . . 
Siirya-Siddhiinta that Prajapati itself i~ the starS Auriga cannot 

thus be ignored. 
0 

• 

Again the star a ~iuriga is called .in the 81lrya-Siddhiinta 
l}rahmahrdayao or the" Heart of Brahnui,".and the :N!ah"5.bhiirata 

legend tells us that " Rudra then pierced the heart of 

Yajila (Prajiipati) with a dire (raudra) arrow, and Y ajiia (or the 
• 

Sacrific-e) fled therefrom in the form of a deer with Agni 
0 

(f3,.'Pa.uri ?1. That Yajna (Sacrifice or Prajapati) in that form 

reached the heavens and shone there, being followed by Rudra. " 1 

Here R~hir,Li or Aldebaran does not come in. We have to consider 

the case of the two stars which have a I most the same celestial • 

• longitude ; and these were for 560 A.D. equal to 62° 32' and 

61° 501 respectively of ;8 Tanri and 't Auriga ; their celestial 

latitudes were .5° 22' N and 2:ao 321 N. This is rather confusing, 

• no astronomical interpretation .is possible and the Mababhiirata 

legend is quite unintelligible. The legend of Prajapati and 

Rohini astronomically interpreted does not yield the V. Bqt1inox 

at }J;frgasirtlsas was supposJd by Tilak in his Orion, pp. 20 et. seq. 

1 M. Biz., Sauptika Parvan, 18, 13-14 : 

o 
1 <rlf: ~ ~~· ~~ll:t U~~ 'l!f~ qf~ll!T I 

• ~qlfiliif'"cTI ~"ill iPTT ~«fT ~T'f'fi': II 

'I 'ij ~'! ~Ill f;:c{ IH~ ~'TSl<'l I 

~i<f~Tifl ~~'tl ~'f~:tfW~ if~:~€f II o 

0 

• 



CJIAPTER XIII 

VEDIC ANTIQUITl~ 
• 

• 

_ &lsti'/Je Days i·J V e•dio Literature and Y aju·r~eda. A ntiqatity • 
In the present chapter it is proposed to exmine first if the 

Vedio Hindus kn~w of any method for determining the day of 
the winter or of his' summer solstice, and secondl1 to interpset 

. . 
the various state~ents as to the solstice days as found in the 

Kau~itaki Brahma'IJa, the Yajurveda and the Mahabhrirata and 
to .settle the approximate dates in Vedic chronology as irfdicated 

·by these statement~. 
• (I) The method of finding the solstice da .. ys in Vedic 

I 

Literature. 

• 

The method of the Vedic Hindus for determining the solstice • days is thus expressed in the following passage from the Aita1·eya 
Brahrl'ljl'IJa 1 

: 

~~ma~(~ttfia ~wrr~ +~~ ~"~ ~ 1 ~ ~ ~ ~-
f<iirifTs~~ ~rrP.r iili:fil41~4~~ ~ffi' 1 " ~ ~ ~u: ~ 1 ~ 
~~tf.f Wn~~ ~ <rm~ +~<a.t ~ ~u ~w;rffi ~ <n -qq 

' ' . 
~~ RRr~6~1H~~~~ 1Af it(~~ I 

~ I . ~ _,. 
~ q ~·n altf~4@f ~rr~t'l;qcrt;;:r~f.;r~~~ci ~fil: ~it~~~ 

~~3"~ ~if ~4: ~rr~~~r:;flsffi'~f.t~~· fWIW: ~etC: • • 
q'{~~ Sl't4e~.s"'l: 1 ~m"; <f ~4= ~rri Ci!Air~cr.~~s"~rq:_ "a~~r ~"~ 
~4: ~fi( ~If qq 't~~ :a-~q;;:r: ~{"Til~ff: :a'~4al ~ . qf 'tl!f 

~{"lilM~a ~$~S<=amtd1<tir"( ?;Ar o?.f~ I '(fu I 
• • I -' 

11 
Say~l}.a has faile<f in• his exposition of thiH passage which 

relates to observ:ttional astronomy, and no one who is un::ft:quaint­
ed with this branch of science can possibly bring out any sense 

• • 

• 
• 

.. 

• • 
1 Aitareya Brahma~1a, 18, 18, qnJte!l l>y S. B. Dik~ita in hi• ~~~(j't~ liftf<r:~Hii!l', . . 

p. 47. • • . 
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of it. We follow Keith generally with some modification!l 

• in the "traoolation which is given below: • 

''!'hey perform the Ekacitiuia da_y, the Vi~uviin, in the middle 

of the year ; by this Ekpvirhsa day the gods raised. up the sun 

towards the world of heaven ;,the higl1est region of the h~avens, 

riz., the zenith).• F.or this reason this sun (a,s •raised up) is 

(called! Ekavirhsa, Of this .bJkavili1ia s-en ~r the day), the ten ... 
.days bm.ore <Jl"t ordained for the hymns to be chanted during the 

day ; the ten days after are also ordained in the same way ; in 

the middle lies the nkavirhsa established on 1¥>th ;:;ides in the 

Viriij (a periQd of ten daysJ. It is certainly established in the 

Ifitiij. Therefore he going between ~the two periods of 10 days! 

over these worlds, does not waver.' 

'Th~ gods were afraid of this .ifditya (the sun) falling from 

• this world of heaven it be highest place in the heavens) ; hiw • 

with three worlds (diurnal circ.:les) of heaven iin the heavens) frohl 

below they propped up; the Stomao are the three worlds of 

heaven (diurnal circle::: in the heavens). They were abo afraid 

• of his falling away upward ; him with three worlds of heaven 

(diurnal eirdes in the heavens) form above they propped up ; 

the Stvmos are the three worlds of heaven (diurnal ci;cles in 

the heavens) indeed. Thus three below are the oaptadasas 
•.seventeen), thtee above ; in the m:ddle i:; the Eh.aL•ititsa on 

both sides supported l>y S oara8(/mans. Therefore he going 

between these Scarasrlt~wns over these worlds does not waver.' 

The Ve•dic year-long sacrifices were begun iu the earliest times 

on the day following the winter ·solstice. Hent·e the Vi~u•t;r1n 
• • 

Qt the r.mddle day of the year was the SlJmmer solstice day. 

• 

The above passage shows that the suu wa, observed by the Vedic 

Hindus to remain stationary, i.l'., with<¥.~t any change in the 

meridian zenith distance for 21 days near the summer solstice . • 

• 

• 

The argument wl!s thi::; that if the sun n ~a~ed statioaary for 21 

days, he must have had 10 days of northe11y motion, lO.days of 

southerly 111otion, and the middle ;eleventh! cla.)' was certainly 

the day of the summer t->Olstice ; lteuce the sun going over tpese 
worlds, in the. interval ·between the two periods of•lO dayt: on 

either side.t did not 'waver.' Thr,Js from a rough observation, 
• . • • 
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the Vedic Hindu could find the real day of the summer or winter 

solst:ce. • 
. . 

The next pa~;sage from the A itareya Briihma1Ja ~not gpo ted) 
divides th~ Viriij of 10 days thus : 10.=6+1+3; the first 6 days 
were set apart for a iJa4aha period, followed by an atiriitra or 
extra· day lind then came the three days of ~he three Stomas or 
Svarasamans. The otir~tra days before "and after the solstiee . 
day were respectively styled Abhijit and VisvajiiL days .• It may 

• thus be inferred that the Vedic Hindus by more accurate ob3erva-
t~n found later on that the sun remained stationary at the • 
summer solstice for 7 and not 21 days. 

Question may now be asked how could t~ey observeetbat 
the sun remained stationary for 21 days and not for 23, 27, 29, 
or 31 days. This depended on the degree of accuracy of• observa­
t1on possible for the Vedic Hindus by their methods of 

.measurement. They probably observed the noon shadow of a• 
vertical pole. 1 If we assume that the observation was made 
at the latitude of K uruk~etra \about 30° N) and when the 
obliquity of the ecliptic was about 24 o 151, and the height of tb~ 

pole was taken equal to, say, 6ft., then: 

• 

• 
(a) When the sun had a longitude of 80°, the length of the noon­

shadow=7'44 in. 

(b) When the sun had a longitude of 87°, the length of the 
noon-shadow= 6'98 in. • 

(c) When the sun had a longitude of 90°, the lengt~ of the noon­
shadow=B-93 in. • 

Now 7·44 in. - 6'93 in. =0"51 in. and 6'98 in. - o·~ in. =0'00 in. 
• • 

Hence by usin/ any sort of measuring rods, .they could 
perhaps easily dis~ern a change in the noon-shadow of about. 
half an inch, but a difference of ·05 in. was, of course, quite • 
impossib,e of percfr>ti6ln with them. They co;ld thus infer that 
the ~un remaJned stationary at the summer solstice .for 7 days 
when they used any measuring rods and when they used roughe10 • 
• • • 1 Another method possible for the Vedic 'people was to 'obsocve the suo 's• 

amplitude near about tbe 8. Solstice.day, and this was found' to remain stationary 
for 2L days. 
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methods they <;Ould conclude that the sun reruained t:ltationary 

ff>r 21 dl!ys 11t the summer solstice. • 

At the wiilter t:Jolstice, the corresponding lengtht:J of the noon-
• 

shadow would be 8ft. ;)·46 in., 8ft. 4'84 in. and 8ft. 4'\J4 in. 

ret:Jpectively. 'l'he changet:J in the length of the ,b;dow were 

consequently 1'38 in. and 0·10 in. respectively. • 
• It should thus be ·clear that the Vedit· Hindus knew bow 

• • 
to deterrqjne the. summer or the winter solstice day. Whell they 

foT:md that the sun apparently remained stationary at the solstiee 

for 21 days, the true solstice day was the ll th and when the.Y 

found that the sun remained stationary for 7 d~ys, they took 

the .4~b day as th~ real solstice day. 1 

'I' his finishes the first part of this chapter. Vve now pass 

on to consider how the Vedic Hindu stated his day of the winter 
• solstice in successive ages. Some of these statements are 

~he following :-

(a) 

• (b) 

(c) 

(d) 

(e) 

The sun turned north un the new-moon of ;Uagha ended. 

, , , , , last quarter of .Vagha . 

" 
,, 

" 

" 

" 

full-moon of Miigha. 

one day before tull-moon of ;',[iigha. • 

on the new-moun of Miigha begun. 

1 The other metbud of dt·t~rminiug the solstice day ie described in Brllat Sati<hita 

of Varahamihj.ra. Char. Ill, 3: -

• ~f'<~'fi~r~<f<tsonil~~fq <~r ~~~hit: 1 

~T<IT'lf~'!f.l~foq~"' <rr i!~~ il~ftr II 'I_ ll • 
' Tbe solstice <fay may be determin,•d by obsening the coir~r.idenue of the sun at 

the ti~e of rising or setting with a distant sign-post or by the ~arks of entrance or 
exit of the tip of the shadow of a gnomon in a large· hor~ontal circle I having for it~ • centre Lhe foot of the gnomon).' Here two method~ are de~ribed by Varabamihira 

• 

i; the first of which the sun '5 amplitude at sunri~e or ouo,et is to be observed. If the 
'Vedic Hindus followed this.method, t.hey could perhaps obsenP the sun .to remain 

stationary, i.e., wlthout any appreciable ehange of ampht.lde,for ~1 days near the 
solstices. It does not appear probable that I he second met od was followed ~ the 

• Vedic Hindus, •In this cnnnection the method fol.owed by the Druid; of the ancient 
B'Htons, with heir cromlech.s (stone circles! as are seen in the Salisbury plains in Eng· 
land, for determining the·solatice days .may be compared. The firqt mf·tbod dellcribed by 
Var1hamihira re~dily led to the observation of the helia0al rising of stars in diffNent 

seasons as bas bee!! fon~J in the F etlas. • 

• 
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As we shall see later on, these statements as to· the day of 
the •winter solstice occur in Vedic literature. T.b.e InO!Jth of 
Miigha (lunar) may begin now-a-days from the 15th of J~nuary 
to the 11th of February. ·what then is the meaning of this 

• 0 

month of Miigha as referred to in the above statel!lents? Why 
should the• sun's turning north be connected with a particular 
phase of the moon of StlCh a movable month ? Unless and until 
we can• answer the above questions satisfactorily, ~e caq.pot hope 

• to interpret any of the above statements. 
• We have very carefully considered the above questions and 

we may state ·our finding in the following way : 
The Vedic Hindus did not have a sidereal~ reckoning <Jf .the 

year ; ttey· follow.ed a reckoning by lunar months of which 12 or 
13 formed the year ; in their reckoning the month qJ. 1vfiigha, 
1ts it came every year, did not begin in the same part of the sidereal 
.or the tropical year as it does not begin now also. If they had' 
in use a sidereal calendar, they could state the solstice days by 
exact days of such a calendar. Unfortunately this they bad not. 
They found out a particular lunar month of 1\!Iiigha (not occurrin~ 
every year) to fix the beginning or the end of the five-yearly 
luni-'"solar Vedic cycle, and they stated the solstice days in 
reference to the phase of the moon of such a month of Miigha. 
The winter solstice day was the beginning of the Vedic five-yearly 
cycles or· Yugas and Siitnvatsara or year-long Vedic sacrifices 
were begun in the earliest times also from the day of t.he winter 
solstice. It is thus necessary for us to find the Jrue meaning 
of this peculiar month IJf Magha: bow it began and what were 
its characteristic!~': • • • 

Meaning of the Month of Magha for Vedic Cycles , . 
As to the beginning of the month of Miigha which was used• 

for startiJlg the Vedic five-yearly cycles the.Jyauti~a V ('.dii1'hgas • 
(1400 B.C.) say : I • . • 

~r~~·Y~m~~~ • .. 
• 

' Wben the sun, the moon and the Dhanifthiis•(Delphinis} • 
1\-Scenq the heaven together, tt is the beginning of the· Yuga (i.e., . . . . . 

• 

• 

• 
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five-yearly 1uni-solar cyde\, of the month of .\Jrlgha or Tapa a 

·of the •ligbt half ~md of 1/11 sun's norffteriy course.' Nence 
this [Ilont!I· of :,Jiigha as used for starting the Vedie cycles must 
begin with the new-moon at J)dphini8. ln the Jyauti.ya Vedtilhga . . 
time the day of the very beginning of a fiUeh a J!iigha \'-'as the 
day of the winter solstice and thuci it marked the.beginning of 

• 
the tropical month of 1'apas, the first of winter. . . 

As Jo the. time when the use of thiil month of Jlayha was 
:ecepted for making the \' edic <·.alendar, we have the following 
passage from the .l!aluiblu'irafll: 

e 

~~ ~~ ij ~r: ~;:m:ft ~ I 
• 
~~ ~at am ~· q;f mtr 11 

61il ~;psf~ +nf • a- Of~ iFTifl'il"' ~ I 

Ofiwff ~ q( ~ !I&IIJTT ~ ~~ II 

'elf.le1~~a~ <iir.it ~arr qft~: 1 

~~ ~ ~~ '{<i ~ mrr~ 11 

~~ ij ::ai'OT ~~<f mrr: I 

;r~· {t~ht mffi 61'~~ II 

• 

:11. Bll., I ana, 230, 8-11 . 
• 

''Lady Abhijit (i.e., o.Lyra), the younger sister of Rohi~Jt, 
being jealous of her, has gone to the forest to perform austerities 
with the desire of attaining the position of the elder. I am 
thus confounded at this incident as one naksatra has been . . 
deflected from heavens. Hence 0 Skanda, please find this time 

in consultatfon with Brahma." Then Hrahma fixed the time, 
0 0 

be~inning from the Dhani!ftluis, and Rollil'}i (o. ';,t.wri or Aldebaran! 
b~ame the • first star. To this way the number of nak-~atras 
became proper (Sama). When Indra th~s spoke to Skanda, 

• 
• the Krttikiis flew to the heavens as th~nakljatra (star group) 

• with seven heads, as it were, and it still shines as the one of 
which the presidinl5 deity is Agni (Fire).' 

0 
\ • 

The passage quoted above shows that it was Brabmii, a person • • • • of very high antiquity whose name was forgotten, who started 
tbe reckoning of time from the new-moon at the Delph in is, w~n . . . 

• Rohi'l!i became the first star, and the f{rttikas rose very probably 

e){adly at· the• east. Here we luve the time when the Vedic . . 
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five-yearly luni-solar cyCles came to be started with reference to 
the LDiilnth of Miigha. • · 

• 
• 

Now in Vedic literature Rohini means two stars, viz., Rohini 
~ . - ' . ... 

proper (Aldebaran) or Jye?tha (Antares). 1 For 1931 A.D. their 
longitudes ~ere 68° 49' and 248° 481 ac'cording to our . calculation. 2 . . 
Hence these s~ars differ in longitude by almost 180° degrees, and 
had respectively the longitudes of oo A,nd • 180" at about 
3050 B.C.. 3 

• ., 
This was the approximate date when the month uf Magha• 

with its beginning with a new-moon at Delphinis was agreed 
upo"n as the standard month with reference to which the five­

yearly Vedic luni-solar cycles were started and intefcalary mo»t'1ks 
were determined. It was about this time that the number of 
nak?atras ,(lunar mansions) was fixed at 27 by rejecting.,Abhijit . 
(o.Lyra). It is here not necessary for us to attempt an explana­
ti~n of the rivalry between either of the Rohir;is and Abhijit. 

We have up to now settled that one feature of this standard 
• 

month of Magha was tbat·it should begin with a new-moon near 
the Delphinis. Another feature which follows from this is that • 
it abould have the full-moon near the star Maghii or Regulus, 

as th~ moon takes about 14'7 days, at the mean rate, to pass 
from {3 Delphinis too. Leonis or Magha. 

Tlie third feature of this stand3Jrd month of Magha was that 
at its last. quarter (a?takii), the moon should be conjoined with 
Jye?thii or Antares as the Apastamba Grhya Siitra says :4 

• 

• • 
1 Taittiriya Smnhitii, 4, 4, 10. 

2 According to Burgess ~bese stars bad the celestiallongitudt's o£.49• 45' and 
229• 44' in 560 A.D. TAnslation oi the Surya Siddhiinta, Calcutta University • 

Reprint, p. 243. 
3 The co~junction of Aldebaran with the full-moon eQUid perhaps only be 

observed by their simultaleolfs meridian passages on the eguinoxial clay in tbe Vedic 
times. The celestial pole of the time was very ncar to a Draconis. 'l'he ~her possible 

method of observing the conjunction of the full-moon with A fdeba.ran on the equinoxial • 
day was by joining the pole star with the moon and Aldebaran, . In both tb<>se 
methods it w#.! the R. A. which was really taken eq.ual to Zero, and the date for 
that. comes out to be 3233 B.C. • • • 

4 Apastamba Grll?fG Sutra. viii, 81,"19 . 
• 

21-l408.!3 
• . 
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' The Vya~takii which comes after the full-ruoon at M aghii 
•(Regulus), .has its eighth day (of the dark half) or last q~arter 
with. the moon at the star Jyefthii or Antares ; that is called 
Ekiiftaka.' 

The moon takes at tb'e mean rat~ 7'545 days or roughly a 
quarter of a synodic month to pass from Regulus to 4ntares . • 

Thus we come to the conclusion that the Vedic standard 
month ..,pf JU ii[Jha, in reference to which • the Vedic five-yearly 
• luni-solar cycles were started and winter solstice days in 

I'Uccessive ages were determined and stated, bad three characters, 
viz., (1) New-moon at Delphinis, (2) Full-moon at• Regulus, ;nd 

(;"\.~ •IJast quartE!r at Antares. This month of .'llliigha did not and 
also does not come every year. We shall henceforth ca11 this 
month ijle Vedic Standard month of J!iigha. 

The Vedic Standard 1U onth of i'v!agha in Present Times 
• 

We can now ascertain how and when such a standard Magha 
occurred or may occur in our own times. For 1931 A.D., 

• f3 Delphinis had a longitude of 315° 23', a Leonis 148~ 53', 
a Scorpionis or Antares 248° 48' nearly. Hence this standard 
month of Mag1w should begin about the 5th February, ~hould 
have the full-moon about the 18th February, and the last q_uarter 

about the 28th February. If we look for s11cb a month coming 
in our own times, we bad it as shown below:-

• 
Year ~ Beginciog 

r New-moon I _______ __1__~ 

• ~ • 1924 Feb. 5 

1927 Feb 2 
• 

Full·mooo 
• 

Feb. 20 

Feb. 16 

Last quMfer 

Feb0 27 

(eb. 24 

Ending 
New-moon 

• 
:lfa.r. 5 

Mar. 3 

• 1932 Feb. 6 Feb. 22 1leb. 21-l Mar. 7 

• 

• 

1935 Feb. 3 Feb"': 18 Feb. 26 }!far. 5 
• 

• 
The •'edic standard month of Jlagha IS tllus not 'Strictly 

• unique in its position in the sidereal year. All points considered 

we are inclined to ta~e that this 1'v!agha happened iP our lime 
in 1924 ·A.D .• from the 5th February till the 5th March. This 

year and this month we.l:lha11 us~ ~s ~ur gauge year and . month 
• 

• 
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in iqterpreting the different statements of the days .of the. 
winter solstice as occurring in Vedic literature. 1 

• 

(ii) Statements of Solstice Day~ in Vedic Literature 

We are IJ.OW going to state and- explain the references 
. . 

from the Brahmar;as an~ other works which either directly state 
or indic~te the winter solstice day of the successive Vedic . .. 
periods. • 

(A)· The first reference is from the Kau~itaki Brahmar;a, and 
it ~as first fourid by Weber : 

• 
~ ~ ffiQ&I+il"'&l"'f~~~~~q;r ~ Slt"'fuft4'1t~OJ 

"'f~~;j- Sflf+i1J\'C;~ecf'~ ~ ~~·~ifR~ff ~~ulPm~ " 

• """'{01'3~,~m- ~~·= ~~~ ~ t{a+l'l~~~ ra~ ~­
~~ ~ em~ ~~~Tt;t ""~~~ ~~" '1•+11{011'( • 

~~ra-"' ~~: m= ~;;a" ...,;nmor... ~~«<T ffi'ga ~,~· 
~ q;r +l'{m~r "''fftmurr~;:f ~'P.im~f.a ~ ~~T'=3<f~ .. 
~'ellfif~ ~ ~~= ~~~<ni oF(~nsrq ~mll'l ~a- 1 

• . .:attm(.lttfOt ~~ ~, '4l ~ ~: 

f.11J+i"riiT ~orr ~:q: ~~ ~= 1 "' ' '6. _, 

Irfiii: ~~q ~~fo ~ won ~ Of ~ ~ ~euji{l~li:r· 

~ ~ qt{(<fil""'ft!IM ~ ~~•n ~~~ ~ ot ~i-
. . . 

il~&l+ii"'&I"''T ~~ :aqf(e•~ ~{OJ..~ ~ ~ +1\!i<'l:"''&il'ir ~~-
• 

t'i'ti+il"'lT ~~~ a~l'I~Oil. ~1 I 

This passage bas thus been tramlated by Keith in bis IJ,g- Vetla 
• • 

Brahmanas: 

.. ' Un .the new-moo/ of Magha he rests, being abou~ to turn 

northwards ; these also rest, being about to sacrifice with the 
introductori' atiriitra ; tbus for the first time.tbey obtain him ; 
on him they lay ~ld• with the caturvirhsa ; that is why the . . 

• • 

• 

1 The year 1924 A.D. is also similar to the year 80 A.D. of which tbe 1st. day of • 
lVIiig~w was jhe epoch of the Paitii.lnaha Siddhiin~a of the Pmicasiddhiintikii of 
Varahamihira. '!.'he interval of lt!44 sidereal years=673532·73 da and 22008. lnnations • 

=673533 65 da. The dilierenre is only ai>out a day, 
2 Ka.~itaki BiTiihma7J.a, xix, 3. • • . . . 

• 

• 
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•laying • hold has its name. He goet5 north for six monthEI.; him 
• they follow with six-day periods in forward arrangement. Havihg 

gone· for six months he stands 3till, being abJut to turn south­

Wards ; these also rest, being about to sacrifice with the Vi!fuvant 
day ; thus for the second time they obtain him. He goes south 

• 
for six months ; tl'~ey .follow him with six-day periods in rever,;e 

order. Having gone south for ::;ix months he stands ~till, anJ .. . 
~hey about to ::;acrifice with the Jlahavrttta day obtain him for 

the third time. In that they obtain him thrice, the year is in 

three ways arranged. Verily it serves to obtain tbe year. With 
regard to this,ethis sacrificial verse is sung, 
• 

• 
Ordaining the days and nights, 
Like a cunning spider, 
For six months south constantly, 
For six nort-h the sun goeth . 

• 
For six months he goes north, six south. They should not 

consecrate themselves at this time ; the corn has not arrived, 

• the days are short, shivering they come out from the final ba1 h 
(avabhrtha). Therefore they should not consecrate themselves 

at this time. They should consecrate themselves one da3' after 

the new-moon of Caitra ; the corn has come, the days are long, 

not shivering they come out from the final bath. Therefore tbat 

is the rule'. 

He~ it is definitely stated that on the the new-moon of Jlaylw 
the sun reafhed the winter solstiee. 1 Thi::; new-moon is without 

any doubt that new-moon with ~iihich Jlauha ended. J'he 

definition Qr meaning of this month of Jlctglta has been found 

before. This statement shows that ,the 3th of::\Iarch, 192! A.D., 
was the .true anniversary of this deterulnation of the winter 

• solstice. Now on the 5th March, 1924,\1-. M. noon, the sun'!'l 

• 

mean longitude was 
• • 
= 342° 571 4611 . ' • = 342° 58' to the nearest minute. • • 

This longitude was near to :noo in the year of this determina­

tion of the solstice da;y. It shows a shifting of the ~oh::tices by 
• . 

• 

• 
1 This ;s perhaps the oldest tradition -.)f tlle solstice day as recorded in this 

Brahrna?,~a. • • • • 
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abo~t 72 °_ 581, representing a lapse of about 5, 368 yea.rs, ~ill 192.4 
A D. But we have yet to allow for the sun's equMion. Now 
in 52'44 centuries before _1900 A.D., the longitude <tf the 
sun's apo~ee was = 11° 301 nearly. and the eccentricity of the 
solar orbit was about '018951. Hence the sun's equation for the 
mean longit"ude of 270° was, + '2° 81 nea~l¥. • 

Thi!l equation of .r ~ 8' is· now applied to the mean longitude 
of the sun on the 5th March, 1924, at G. M. noon~ viz.,•~W2o 5~'. 

The result obtained, viz., 345° 6', was equal to 270" in the year 
ot this detennination of the winter solstice day. Hence the total 
shifting of the solstices becomes 75° 61 nearly ; J;bis indicates a 
lapse of 5,444 years till1924 A.D., or the date of this deter~tna· 
tion of the solstice becomes near to 3521 B.C. Now as w'e want the 
Y.ear similar to 19'24 A.D. as regards the moon's phases lb relation 

• to the fixed stars, the date arrived at requires a little adjustment. 
We have already obtained1 the Iuni-solar cyeles of 8, 19, 160: 
1939, etc., years in which the moon'~::~ phases near to fixed stars 

· , repeat tbemselve~::~. 
• Now 5444 = (1939 x 2 + 160 x 9 + J9 x 6 + 8)'+ 4. Hence elapsed 

yeal'f must now be taken as 5440 from which the required year 
comes out to be 3517 B.C. 

'l'he sun then turned north in 3517 B.C. on the new-moon 
day of Magha and the first year of the luni-solar cycle commenced 
from the said new-moon day. The question now is, ' how could 
they find the next winter solstice·day .' They counted fu,l366 days 
or 1'2 months and 12 nights after which they estim:tted that the 
• • sun would reach the winter solstice. This sort of reckoning 

continued till too- five-yearly cycle of 62 lunar • months ·.was. 
exhausted. They ijlen thought that the same type of Magha 

returned, or they ~ight check their reckoning in 3~ 5, 8, 11 or 
• 

19 years by actual observation. Hence their predicted day of • 
the wirtter solstice, when not checked by act'bal observation, was ' . • alm1st always in error, but perhaps was still within their limit of 

. . ' . 
21 days. Their observed solstice days, however, were always correct· • 
• It may be asked bow the Vedic year came to have 366 days 

• or 1'2 lunar months + 1'2 nights. Generally this yJJar is stated_ 
• • 

~ Chaopter 11 p. 2!. 

• 
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ip manl· places to consist of 360 days only. How is this 
• discrepancy -to be explained ? In a half year there were the 

ordinary 180 days + 2 atiratra dayR, then came the Vi~uviin, 

the middle day of the yea;r which belonged to ne,.ither half 
and then came the other half with 180 daJs + 2 atiratra days and 
lastly came the Jlahqvrata day. In all, therefore~ there were 
in the year 2(180 + 2) + 2 or 366 day~. Of the two atiriitras 

ol the ~ortherly course, the fir::lt was the PriiJ;a-;y,Iya ·and the 
tsecond the Abhijit day. Similarly in the sun's southerly course, 
the first atiriitra day was the Visvajit day and the. other had. a 
suitable name .• The Vedic y{ar had thus 366 days or 12 lunations 
+ 3.~ ' nights.' 1 

One point more we want to settle is that when the Vedic 
year wa! taken to begin. The answer is now easy. The 
Vedic year normally began on the day following the winter 
·tsolstice, and winter then began and lasted for two months~ 
Winter·was thus the first season of the year. There was next 
felt the difficulty of beginning the year-long sacrifices with the 

•winter soh;tice day, as the time was unsuitable on the ground 
of its being extremely cold, as it wa::, the non-harvesting time and 

• as the days were then very short. Then rule was made to 

begin these sacrifices, not from the winter solstice day but full 
two months and one day or exactly 60 dayt> later, when spring 
set in, or as the text says, ' One day after the new moon of 
Caitra. Thus the first season, though winter formerly, beeame 
spring in later reckoning (sacrificial year) and winter then became 
the last season of the year. • • 

.We have·found out the year when the sun .turned north on 
the new-moon of Magha to have been 3317 ~.C. by taking the 
standard month of Magha as the one whie\ happened from the 
• 5th of February till the 5th of ~Iarch, 19:24 A.D Our date is 

. ' 1 Cf. fi!l2!~t ~~~~~T q11J~cil~ I 

• Yaju*a Jyauti§a. 2t!. • 

• 
• 

" A year is three hundred with sixty si.x of days. T n it there are five seaRons UJld 

two courses (of the sun)." • 

• In this conitectio~ it should be remembered that the att'riitra days wrrP not 
reckonerl in the sacrificial calendar. 

• 
• . • 

• • 



• 
VEDIC ANTIQUITY 167 

perhaps liable- to shifting of ahout one or two centuries either 
way ·if we took the gauge year to be 1927 or 1932 A.D. Thi~ 

amount of possible shifting must be considered negligible at such 
a remote age. It is perhap11 needless to point out that unle~s we 
can find o~t a correct interpretation "'f passages like above, no 
determinatiqn of time w~uld be possible. 

A question may yet be raised, if of ~he •phrase ' the new­
moon o£ Magha,' the•word Magha means the full-moon ending 

month of Miigha. Our answer is that we have taken th~ montltJ. 
of Magha as the new-moon ending not without any reason. In the 
Jyauti~a. Veditrhgas we get the new-moon ending months alone ; 
not a single verse in them can be interpreted Po mean the.full­
moon ending months. In the case of the new-moon enling 

Miigha, we have established three distinctive peculiarities as 
• aJready pointed out and that such a month of Magha was 

·-

~ssociated with 1he winter solstice day and the starting of the. 

Vedi~ five-yearlycycle or Yuga. The word lliagha as used in 

connection with the solstice days must have a definite meaning, 

£.e., u~ust mean more or less a unique synodic month not occurring. 

every year. As to the full-moon ending Magha, we have not yet 
disc<Jvered any unique meaning either from the Jyauti~a Vedarhgas 
or from other Vedic literature. ThoR while we are so much 
in doubt as to the characters of a unique full-moon ending month 
of Magha, the characters of the new-ma"on ending Magha are 

very_ clear and well-pronounced. We thus consider it fruitless 
to speculate upon the characters of a Vedic. full-moon endil1g 
Ujl.ique.Aiagha to interpret ~he references like the ·above.1 We 

now pass on to our next reference. • 
(B) 'l'his ref!rence was quoted by 'l'ilak in, his ' Orion '• on 

pp. 44-45 and runs f' follows 2
: • 

~~ ~~~~ ~mcnr~ ~~qr ~ (Oi<t€((4{~ ~ ~~~ 
~ ttr ~ ~t 'lrnt' ::mfa ~r~r~ ~~{+!'~ ~ai'iJ ami' ttr ~ • 
~<tQJrmrf~iJ ?;r ~~mlfiT~ ~taii!r atO:O<fHlTR +f<tiJ: ~ ~ ~~­
~~ail ?;( t'rctir!Cfir~t tftaia at~mR w.ra: q;~Tft ~m, ~~ • 

• 1 Furiber the fnll-moon ·eniling Miiglza c~nnot.include t-he Ekii§takii day as . . 
before. This is a serious defect of the full-moon ending months. 

4 Tc;itti·riya Smilhitii, VII, 4, 8, also Tiitpj,ya Bra.lnnar,ta, v,•o . 
• • • • 

• 
defined 

• 
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~ err ~ ~~ ~ ~1 ~+rmr ~ ~ ~fli€J:.(i'H1T~+~ ~a:ia 
~.m film~ m~~ ~TiJ.. ~;q~ ~rt?l+rm- ~~ ~ <n. ~mr_ 

• 
~~ ~limr't.afmm ~~a ~ ~"'€J:.(ii(+tr~<t ~aia o~ il' ~ ~l 

• 
~ ~i ~~ ~·~ ~~~ ~~~~rm ~= ~ ~~ 
if 5C~Z, rf~ ij-qf ~ ~~ ~~ ~qa:{t +rrm atfil~qif"..ij- a ~q~ 
~~ ~~a ~'<~~ cr.r~troms3f'~~ or-r_ ~roil 'Ofi1f:d~~r-
~~ftil' ~ ~ ~ ~ u~~;:o u • ... • 

This passage i;; from the 1aittirlyo Scuhltita. The TJ.r;4ya 
Bralulla~w bas a l8o a! most i he same passage wit!1 slight altera­

tions as may be Feen from Tilak's quotation in his 'Oriun.' We 
• 

tra~shte the abO\ e passage following bim generally thus : 

'Those wLo \'raUL to cow:ecr.tte themselves for the yearly 

(year-Ion~) sacrifi.~e should do so on the Ekdijfakii day. This 

is the wife of the year what is callE-d Ehiijf,alu! and he, the 

·year, lives in her for this night. Those that consecrate on th€!' 

Ekiiijf,aka truly do so in a distressed condition, as it is the season 

(winter) which is reckoned the last of the year. Thus those 

•that consecrate on the Ekaijfaha do ,;o in the reversed order 

as it marks the last season of the year. They should 

consecrate on the full-moon at the Phalgus as it is the mouth 

of the year. They thus begin the yearly (year-longJ sacrifices 

from the very mouth ; but it bas one defect that the Vi~uviin 

(the middle day of the year) falls in the rainy season. They 

should <!onsecrate themselves at the full-moon near Citra 

(Spica or a • V irginis), as it is the begin oing of the year. They 

thus begin the '!:iacrifice fr.)m the ~ery mouth of the ye:ft-. 

Of ~his time there is no fault whatsoever. The~ should consecrate 

themsel veH four days beforG the full-moon~near Citra). Their 

Kraya (i.e.~ purchase of Soma) falls on the Y!Jkii~fakri (here the 

·last quarter of Caitra). Thereby they do not render the Ekii~takii 
void (i.e., of no (eansequence)). Their Sutyii (i.e., exhaction of 

Soma juice) falls in the first (light) halt of the month. 'J'heir 

• months (rrfonthly sacrifices) fall in the first hair. 'rhey rise 

(finish) in the first half. On their rising, herbs and plants rise 

after them .• After them rir:;es the good fame tliat these s\crifice;s 
• 

• 

have prospe~ed. • Thereon all p10spe1;.' 

• . • • 
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_ T4e Taittiriya Sarhhita here records-three days of the.:winter. 
solstice, the ~rst t:wo of :which :were traditional ana . the last 
on.e mo;st likely belonged to the date of this book. '?hese 
are: • · 

(1} · ~he Day of ~kii?tak(i. _ 
(2) The Day of the full-moon at the ~algus. 
~3) · The Day llre~eding'the full-moo~ of Magha. 

. . -- -
As in the· Kau?"itaki Brahma1Ja here is expressed a dislike-

for' beginning . the yearly sacri6ces with the beginning of winter. 
Soie- centuries later than tbe tr~dition ·recorded in the 
Kau?itaki Briihma'l),a, it was· observed that the -winter solstice 
had preceded by nearly 8 days and fell on the Ekii?taka day; -i.e·., 

on the day of the last quarter_, of the Standard month of.Magha 

• on. which the moon was conjoined with Antares. This da,y 
cqrfesponded with the 27th February of 1924 A.D .. of our . time. • 
Hence the date for this position o~ the winter solstice as obtaine~ 

by observation comes out to have been 2984! B.C. 
It was about this time taken as a rule that the year-long sacri- • 

flees should be· begun from the: day _of Ekii?taka.- . But as thi~ 
was tbe beginning of winter, it was considered unsuitable for the 
purpose chiefly owing to the extreme cold nature of the seasol). 
which made the sacrificer shiver on coming out of the water 
after the bath of avabh[tha. People then. came to think that 

_ the yearly sacrifices should be begun according to an oldef tra:di~ 

tion, viz., that the day of the full-moon night near the PhalgU$ 

wa• the first day of the ye!ll'. This day bad been the day 
of the winter solstice many centuries before the t,ime. 'l'lile 
time when this was the position of the . solstices was abodt 
4550 B.C. We cannc/ be sure if at this high antiquity there 
was anything like the standard month of Miigha agreed upo:u. .. • 

• • • 
1 The Purva M'imiimsii, qt¥Jtes the following traditional days for the Gaviimayana 

sacrificeS" :-
Full-moon days ~f Mii.gha or of Oait.ra, or t-he Ekii~takii. The Siltras a'e : 

tl~~l'~Tf!f.r~msf<litli!l'C{ 11~•11 ~i!iii~ g ~a~l<'[ IIHII omft ~Cfil~<!fp~a: ~~~~II 
• __ • • Ptlrva Mimii1nsii, VI, 5, 30-32, 

• 

. The commentator Savara quotes the Taittir'iya Smnhitii (II\d the TiiYf4'!1"- Briihma1,1a • 
for elucidation. • - . . • • · · 

22-~-140813 • • • • 

• 

• 
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But th~ sacrificers who thought that the E1ui~takii d~ was 

unsuitable for beginning the yearly sacrifices, calculated that 
• 

the full-moon at the Phalgus would happen ith of a month 

or 22 days later, and th"at the middJe day of the year would 

happen 22 days after the sun crossed the summer ~lstice-a. day 
• which was almost at the middle of the rainy season. Hence if 

they 4egan the yearly (year-long) sa~ri:ffces at the be~nning of 
• spring i.e., full two solar months or two lunar (synodic) months 

plus one day later, the V i~uviin or the middle day of the sacri~cial 
year would be the first day of autumn and there would be 

I\()•iuconvenie~ce due to rainy weather on that day. 

When the sun reached the winter solstice on the day of the 

last q~rter of the standard month of JJiigha, spring would begin 
full two synodic months plus one day later ; consequently .the 

• day most suitable for beginning the yearly sacrifices would J>e 

the day following the Caitri Eka~taka or tbe last quarter of 
Caitra. In its place the Taittiriya Sarhhitd recommends that 

• yearly (year-long) sacrifices should he begun from the full-moon 
day of Caitra or Citra Paur1Jarniis-i day. This being the beginning 

of spring, the winter solstice day was one day bef~re the 

full-moon day of the standard month of JUgha. 
This full-moon day of Miigha corresponded with the 20th 

February, 1924 A.D., and the year in which the winter solstice 

day feU on the full-moon day of Jliigha. was 2154 B.C. 1 The 

time indicJtted by the rule of the Taittiriya Samhitii becomes 

about 2446 B.C. Judged by this latest tradition recorded ie~ it, 

t8e date pf the Taittiriya Samhitii shoulJ be about 2446 B.C. 

'l'he other two traditions whkh it contains ~He true for about 

4550 B.C. and 2934 B.C. respectively, of ~i!'h ihe former is of 

• doubtful value. 

• 

(c) In the Mahiibhii1'ata, there are several passages which 

directly or iodire~tly indicate that the nigllts of the ful1 moons at 

the Krtti/r,iis and the 1VIaghas, were respective!)' the atttumnal 

. 

• 
I Eight years after 2454 B.C., the full moon of Magha fell one day,ater tba~ the 

lfinter solstice day. In our finding this year, viz., 2446 B.C was the year in which 

Yudhi~~bira 'began the Asvan;edha sacr!fi". This bas hPen fully discussed o~ 
page 32. • • 

• 
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equinox and the winter solstice days and thus . parti~qlarly 
auspicious for the performance of some religious observaRces ": • 

(1) ttiffi{~ ~~arm-~~~~ 

in'=~~.m~~:~~lll 

'The man ~ho goes to Pu~?kara special1y ~t the full-moon 
at the ~ttikiis, gets "the" bleRsed worlds for all times at the _,. 
house of Brahma.' 

(2) (d~<¥1ffli4~ihl ~m m«r 1 

~"•ft«••:n~i 'fi¥fficti\fd ffTil'<r: u• • 
I 

' A person reaching a holy bathing place at full-moons at the 

Krt~ikas <Pleiades) and the Maghas (Regulus), etc. g:ts the 
merit of having performed respectively the Agniftomq, and the 
Atiratra Pacrifices.' 

Here it is significant that the difference in celestial longitude.B 
of Pleiades and Regulus is very nearly equal to 90 rlegrees . 

(3) ~~ fimo: ~~I 
• 

AAi41'6iJM f(T'6~ ~ 1!1nir ~ll 113 

'At Prayaga (the confluence of the Ganges and the Jamuna) 
at the full-moon at the Maghiis, three crores and ten thousand 
holy waters meet.' • 

• 
• ( 4) ~;fi.m 'l!Ntllfii~ll ~ ~ ~: I 

~ ~'cWJ_ ~~ ~~ ~ 114 • 
• 

' On the full-moon a/ K rttikas, if a man should gli to the 
bathing place called UrvaSi a.nd ba.tbe in the L'whitya (the river 
Brahmaputra), ae~ording to Sastric rules with a devoted or • • 
prayerful mind, he wol'lld get the religious merit of having per-

• formed the Pu1JQ.arika sacrifice.' • 

l ~- Bh.1 V ana, 82. 31·32. 
2 M. Bh., Vana, 84, 51·52. 
3 M. Bb., Anusiisana, 25, 35-36. • 

M. Bh., Anusiiqana, 25, 46. • • 

• 
• • 

• 
• 

• 
• 

• 

• 

• 

• 
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W.e have already aseertamed the time when the full-moon 
• 

day of tM standard month of :Vliigha was also the winter solstice 
day•; it was the the year 24.54 B.C. 1 The ).;Iahabharata 
references quoted above ilhow that the old obsirvers could 
ascertain that at this time the vern•aJ equinox was near to the 

Krttikiis (Pleiad!s) .and the summer solstice at the Maghiis (or 
near to the star Regulus). ThiB positi"n ()f the equinoxes and the 

• solst~s was perhaps regarded as correct till up to 2350 B.c. 
(D) We now come to a different sort of statement, not 

connected with the month of J!iigha, from the· Brahmattas ~s to 
tbe beginning• of the year expressed in terms of the fullness of 

the moon near to the Phalgus : 

"Next as to the four-monthly sacrifiues. He who prepares 

for the four-monthly sacrifices, begins on the full-moon 
night of the Phalgunis. The full-moon night of the Pkalgunis 
is the beginning of the year ; the latter two (uttare) Phalgus 
are the beginning and the former two (Piirve) the end ti.e., 
puccha or the tail). Just as the two ends of what is round (viz., 
the ciJ:cle) may unite, so these two ends of the year are 
connected,' -(Keith) 

We proceed to find the time inaicated by the above piiSsage 
~n the hyt>othesis that this reference states the day of winter 

• e 
solstice and not the beginning of spring. . \ 

Winter Solsticial Point and Deduced Date 

We have now to settle the exact. indication M the winter 
solsticiaJ point from the above Briihma~Jas refe;ence. 'l'he fuJi- • 

moon at the Piirva Phalgus was the last night of the year, while 
the full-moon at the Ut.tara 'Phalgus the first night ~f the•next 

• 
• 

1 Cha!'ter II, Malzabhiirata, Kaliyuga~pp. 40-42. 
2 Kau~ltaki Briihmat.~a, ~ 1. • • 
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year. If we -take th.e meaning that the su-~ reach~d the winter . . . . 
~olstice at the full-moon at the Purva Phalgus., from such 
references, vue arrive at the year 3293 B.C. On the oth~r hand, . 

if we t~ke that the sun _in opJ?osition to f3 Leonis marked the 
winter solstice, the ~ate comes out to be 3980 B.C. Here is 
produced 8- difference -of about 700 years. • 

- . 
Now the Vcdic.full--moon nights were not one but two in "a 

• lunar month, the first of which was the Anumati Paur~asi -.nd 
the second was the Raka Paun;wmiis'i. 1 These two full-moon 

•nights were.consecutive. Hence we should take the full-moon 
occurring somewhere midway between the star~ 8 and f3 Leonis 
as indicative of the winter solstice day of this Brahma1.ta pei:itld. 

Now-the celestial longitude of(} Leonis for 1931 A.D. 
=162~24' 

and the celestial longitude of f3 Leonis for 1931 A.D. 
=170° _411 

'I'he mean of the longitudes of these stars for 1931 A.D. 

=166° 32' 

• 

• 
Now on the 6th March, 1928, a full-moon happened at 

12. hrs. 34 min. G.-M. T. and the sun atG. M. noon had the 
longitud-e of 345° 40' nearly. From which the total shifting 'of 
the solstices becomes 75° 401 as a first approximation. The -date 
comes out to be about 3550 B.C., which we understand to be 
earliest date for the inceptionof Brahma7J,a literature_. as deduced 
from the above statement. 

• If the full-moon day of Phalguna be distinctiy indicated as 
the beginning of Indian spring, in any of the J3rahma1JiLS, the , 
work _in questhm must belong to a date of which the slfperior 

limit would go rwn to about 625 B.C. as will be set forth 
later on. • 

• Conclusion • • 
• 

We ha~e thus shown from the direct statemE!bts as found 
• • in the Brahma-1Jas, that the Qeginning of this class of literature 

and of the religious ceremonies preecribed in then} began from 
• • • 

1 Ait<wey11 I*ahmaJ}a, ~vii! 11, etc. 

• 
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about 3550 B.C. The actual dates arrived at are tabulated 
~h: • 

Date arrived at RefereJ\ce or basis Gauge year an~ date 
19pproximate) of date • correct to W. 8. Day 

---· ------. 
3550 B.C. •I (DJ i 1928 A.D. 6th ::VIarcb 

I • . 
3517 B.C. \AI I 1924 A.D. 5th }!Iareh 

• .. 
2934 B.C. (B) ,, 

" 
27th Feb. 

2454 B.C. 

J 
to lC\ ,. ., "20th Feb. 

2350 B.C. 

The above dates indicated in the Briihrna~tas, cannot be all 
classed as • mere traditions. The year of the Bbarata battle falls. 
wjthin this range and was the year 2449 B.C. as has been 
established in Chapters I-III. 

As to the references which use the month of Mtigha for 
sjlting the solstice days, the gauge year could as well be 1927 

A.D., and we cannot say if the Vedic Hindus did not sometimes 
use the type of ;1,/tigha which happened this year. This wm~ld 
tend to lower some of the dates as connected with .~Iagha by 
about 200 years. The reference (A) would indicate the date 
3308 B.C. nearly 'when Rohi'!i became the first star.' 1 

This chapter is divided into two parts, in the first of which 
• 

we have shown that the Vedic Hindus knew of a method of 
finding the soistice day of either des~ription of any year. In. 
the s~cond half we have established that there was a standard 

• 
month of Miigha in their statements of the Mlstice days in 
successive ag~s, and we have found out a set <1 dates extending 
f:rJ>m 3550 B.C. to 2350 B.C. during which som1 sort of Sanskrit 
l,j.terature known as the Brahma1Jas began to be formed . 

• 

• 

• 

• 

• 
• 

• 
• • 

I M. Bh., Va~a, 230, 8·11, quot~ before. • 
• 

• 
• 

• 
• 

• 

• 

• 

• 
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CHAPTER XIV 

• • 
B}1,i\JiMA~A CHRONOLOGY 

• _,_ 
• 

Solar Eclipse in the Ta1:uf,ya Brahnw~~a 

As notic~d by late ~ankara Halakr~~Ja Dik~ita, in his ~ 
• llc(lffi:omlil, page 63 (1st. edn.), there are refPrences t~ •so1al' 

eclipses in five places in the Tiiry.f,ya Briihma~a which are: (1) 
tv, 5, 2 ; (2) IV, 6, 13 ; {3} VI, 6, 8; (4) xrv,.n, 14-15, 

•and (i5) xxiii, 16, 2. In all these references it is stated that 
• Svarbhiinu struck the sun with darkness. Of these five references, 

in the two, viz., VI, 6, 8 and XIV, 11, 14-15, it is said that it 
was Atri who destroyed the darkness from the front of the sun ;­
in the remaining three references the removal of darkness froftt 
the sun is ascribed ·to the Devas or gods. Dik~ita would take 
tht:r word 'Devas' to mean the "sun's rays." Whatever 
the meaning of the word 'Devas' may be, it is clear that the 
references which speak of Atri as the person who dispelled the 
darkness that lay on the sun's disc, speak of the solar eclipse 
as described in the JJ,g- Veda, V, 40, the time• of which 
bas been already ascertained in Chapter IX aSothe 26th July, 
+!928 B.C. It is propo~d in the present chapter to determine 
the date of this another eelipse of the sun as m~ntioned i\1 the 

• Tii"t}qya Briihma"t}a, and under~:>tood as such by Dik~ita. He had 

. . 

also found a ref/renee to a solar eclipse in the Sata.patha 

BrahmaJ!a, V, 3, 2, 2 and which has been often quoteil by sub­
sequent writers. The three references of t~ Tti1Jtf.ya B1·ahma~a· 
as to this special ecH'pse are the following:-

• 

• 

• 
• 

• 
• 

T. Br. IV, 5, 2 . 
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T. Br., IV, 6. 13. . . 
(c) ~~ ~: ~· ~s(ir.~~ ~: Sll<:i~Afilq~ 'tOT 

~~sq'T~I· • 

• T. Br., XXII~ 161 12 . 

• 
These passages may be translated as follows :-

(a) '' Svarbhanu born of Asura, struck the sun wiih darkness~ 

which was dispe~ied by the gods with Soaras (hymns) ; hence the 
SvarTlsli mans are for the resc:ue of the sun I' 

(b) "Svarbhanu, the Asura, struck the sun with darkness. 

The gods femoved this uarkness by singing the Diviikirtya songs 
(i,e., songs sung during the day time). Whatever are known as· 
Divakirtyas, are (the agents) for the destruction of darkness. • 
These Diviikirtya songs are the rays of the sun. By the rays 
aJone the sun is truly begun.'' 

(c) " Svarbhanu, the Asura, struck the sun with darkness ; 
for this the gods wanted to purify him and they got these 
Bvarasamans; by these they removed the darkness from the sun ' 1 

These passages all indicate that the solar eclipse in question 
happened on the V i~uvant day, which means according to the 
Taittiriya -samhitii as " the middle day of t ht• sacrificial year 
begun from spring." It meant the day on which the Indian 
rains ended and the Indian autumn beg;n, To be more precise, if 
meaat the day ·on which the sun's tropicallongitu~e became 150°. 

According to the Vedic sacrificial .calendar, the~e were the ~ hree 
S,parasliman ~ays before the VtiJUVant, and \hree Svarasaman 
sJays after the Vi~uvant. On these seven days (including the 
Vi~Juvant) the Diva1tirtya songs were sung. We thus inler that 

• the solar eclipse happened on the Vi~uvant day, i.P., on the ~ay 
'Oij which th: sun's tropical longitude was about 150° aegrees. 

What is here said in the · Tar:rfya Brahrnar:a about_ such a. 
peculiar solaf ecliP.se happen'ing on tho Vi~uvant day, must be a 
tradition of ·a past event only. By• exploring the period from . . ' "":""2553 A D. to -1296 MD. with the oelp of the eclipse cycles 

• 

• 
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deduced in Chapter IX on the "_Solar Eclipse in the .{lgveda,_ 
we fi:M after a. few trials that a solar eclipse took place in the year 
-2450 A.D .. on tlept. 14, ori w.hi~h . at G. M: '1;. 6 his or 
Kuruk~etra.Mean Time 11-8 A.M:, th.e lunisolar elements were 

• 
Mean Sun = 152"' 12' 2211•35 

• • 
_ -,. :J\1;j:)on = 148 32 .. 16'30 

• _, 
Lunar Perigee = 102 50 30'85 • 

' 
A. Node = 143 51 1'32 

Sun's apogee - 27 r· 51'86 
• 

Sun's eccentricity = 0'0181:131. 

The full calculations of the circumstanGes of this sola1 eclipse 
• are set forth in the Appendix. We briefly summarise them for • 

the station Kuruk~etra :- · 

Date :-September, 14,-2450 A.D. (i.e., 2451 B.C.) 
Longitude of conjunction of Sun and Moon = 150° 18' nearly 

·Time of beginning of the solar eclipse = 5-27 A.M., KM.T . 

• ~ ,, ending z, ·~ P = 7-4 ,, !' 

, -, nearest approach of centres = 6-4 , , , 
Magnitude of the eclipse = 0'41 = 5 Indian units 
Duration of eclipse = 1 hr. 37 m. 
Time o£ Sunrise == 5-32 A.M., K.M. Time. 

The eclipse began almost with the sunrise. 
• 

• 

y.Te have carefully examined the period from 2554 B.C. to 1297 . 

B.C. and are satisfied that no other solar eclipse happe11ed in t~is 

period with the sftn's longitude at 150° nearly and which w;s 
visible at Kuruk~etra./ • 

The Tar;¢ya Brahma1Ja therefore records the solar eclip.se on • 
the Visuvant day in its references in IV, 5,.2 ; IV, 6, 13 and . . 
XXIII, 16, 12. It is Mt unlikely that the Satapatha Brahmat~-a 

also in V, 3,.2, 2 records the same traditional eclipse. • We can 
not, however, by tbis finding settle if the Ta'Y}¢ya Brahmat~-a is 

to 'be daood earlier than the Sat~patha Briihmaf)-a. .It will be 

shown later on that the J aiminiya Brahmaf,La ood the Ta'Y}qya . . . 
Brahmana indicate a cominQn date of about 1600 B.C. . . . . . . : 

~3-=-1408B 

• 

• 

• 
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APPENDIX 

• Calculation of the Solar eclipse mentioned in the 
T<l?J4¥a Brlihma'l)-a 

Date-September, 14-2450 A.D. (24~1 B.C.) 
Julia~ d~ No. 82645~. 

• 

• 

• 

E~h : 6 A.M., G.M.T., i.e., •KUTuk~etra Me~n Time 
• 11-8 A.M. 

!i 

(i.e., 43'49 J. C. and 97 days before Jan. 1., 1900, G. M. 
Noon.) 

• 

• 

• Mean Luni-solar elements 

Mean Sun = 152° 121 22"'R5 
~lean Moon = 148 32 16'30 
L. Perigee = 102 50 30'85 
A. ~ode = 143 51 1'32 
Sun's apogee = 27 1 51'86 
Solar eccentricity = 0'018331 

• 

• Let A represent the epoch 0 hr. midnight G. M. T. or 5-8 A.M. 

B 
c 

At 
, 
, 

• 
• 

• 

• 

Kurukf?etra time 

" " ,, 2 A.M., G.M.T. or 7-8 
" ,, , 

" 4 , , ,, 9-8 , 
Mean Sun Mean Moon 

A= 151° 
B = 152 
(J = 152 

• 

• 

571 3511 '28 At A= 145° 
2 30'97 

" B = 146 
7 2()'66 , c = 147 

At A = 102° 481 50"'59 
, B = 102 49 24'01 • 
, c = 102 49 57'4\ 

Sun's apogee = 27° 1' 51'86 

• A. Node 
• 

At A= 143° 511 48"'96 • • 
" B = 143 51 33'08 

" c = 143 51 17'20 
Sun's eccentricity (e) = 0'018331 

• (2e) radians = 125,'745 [2·0994901] 

(ieS) r!Cdians _= 11'431 [0'1575563J 

• 

141 

20 
26 

• 

• 

.,. 
,, 

37"'54 
30'46 
23'38 

• 

• 

• 
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Longitude of Sun 

• • 
At A At B At c 

Mean Sun = 151° 571 35 152° 21 3111 152° 71.27" .. 
'rotal equation = -} 4426 -1 44 20 -1 44 14 

• 
Apparent Sun = 150° 13' 9" 150° 231 13" 

• 
• 

Longitude of M orm 
_., 

• 

At A At B At 0 

Mean Moon = 145 14 38 146 20 30 • 147 26 23 

'rotal of r-six prin- } -
. • 

cipal equations - +3 20'30 +3 27 55 +3 35 14 

Moon on orbit = 148 35 8 149 48 25 151. 1 37 . 
J... Node (0) ... = 143 51 49 143 51 33 143 51 17 • 

F 1 =M-O = 4° 431 1911 5° 561 5211 7° 101 20" 

21!,1 = 9° 261 3811 . 11 53 44 14 20 40 • 
lteduction - 11 8" - 11 26 - 11 4311 .. • 

App. Moon = 148° 34' 011 149° 461 5911 150° 591 54" 

Instant of New moon = 8-3 Kuruk~etra Mean 'l'ime. 

Latitude of Moon • 
+ 18518'5 sinF1 = + 1518""2 +Hll8"119 • +2312" 111 

• • 
+528·3 sin (F1 +2D-2F) = -105"1 -95"5 • -8q;o • 

• .. 
:-25'0 sin (1!\ -g1) = -21•6 -21'9 -22'1 

.. +23'8 sin(FJg') = • -18'3 -18'0 -17'6 • 

. ~23'2 sin (F1 -g) = -14'2 -14'1 -14'1 • 
• 

• 
• -23'6 sin (F1 -2g) = +23'2 +23'3 +23'4 

• • • 
+22'1sin (F1 +2D} .. 

-2F-g1
) 

= +15'2 +15'5 + 15'8 • 
• • Total + 1397'4 +1808'2 +2211'5 • = • • . Latitude = -f.231 17"'4 +30'8"'2 ·+361 5111 '5 .. .. • . . . . 

• 
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<"\loon's Horizontal Parallax . . 
• 

p = 3422' 117 + 181)'6 cos g -r 34'3 COl:l (2D -g) + 28'3 cos 2D 

For 'B' 
• 

+ 186'6 cos g = + 135'''3 
+ 34'3 CO% (2D -g) = +19'7 • 

• + 28'3 cos 2D :;-: 17'7. ... Const. = 3422'7 • • 
360511 '4 = 601 5"'4=•H. Parallax. 

• 

0 

Moon's semi-diameter = 161 2211 '4 
Suit's , , = 171 101''9 

Sun's Horizontal Parallax = 8"'9 

Calculation of the Eclipse fur Kuruk$ctra 

( Long. = 5h 8"' East, and Lat. = 30° N) 

A 

R. A. of Mean Sun = 151 o 57' 35~ 
Local mean time 

(from 12 noon) - 6" 52·'' 

Converted into degrees} __ 103o 0 0 etc. -

B c 

R. A. o£ meridian or} ~ 48o 57, 35 ., 79o 2' 31" 109o 71 27'' 
•Sid. time = yQ -

"Obliquity of the ecliptic = 23° 581 247 

• 
• • A 

L~ng. of culminating pt. 
of the ecliptic = yO = 51 o 301 2" 

• 
Decii. of cui. pt.= CQ "" 18° 321 2811 

Angle bet. ecliptic and 
meridian> = 0 = 7 4 o 131 38" 

0 
ZC=!p-CQ = l1° 27' 32" 

ZN =lat. of Zenith = 11 o 21 18" 

ON =· 3° 5' 4311 

• • 

B 
0 

79° 581 211 

23°\41 5H11 

85° 34' 1311 

• 
6° 251 111 

• 
U0 23' 52" 

0 

v 

107° 24' 4W1 

• • 
-oo 571 26" 

y~ = yC -r CN 'i' 54 o 351 J_;yr • soo 27' 42" 106° ~71 23" 
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A B 
• 

Parall. in lat. -111 2811 ·6 -61 40"'7 -7' 27"'4 

~at. o£ .Moon +231 17'4 +308'2 +36 51'5 

Corrected Ia.t. of Moon = + 11' 48"'8 +23' 27"'5 +29' 24"'1 

y® =Long. of Sua :~t: 150° 131 9" ... 

yN =Long. of Zenith 54 35 45 

( y@ -yN) = 95 37 24 

Parallax in Long. = + 58' 331' 

-Long. of Moon = 148 34 0 

• 
150° 181 1111 150° 231 t3!' _, . 
80 27 42 106 27 23 

69 50 29 43 55 50 

• 
+ 551 5511 + 41°1 1611 

149 46 59 1fi) 59 54 

Corrected long. of Moon = 149° 32 33 150 42 54 151 o 4110 • . . --

Long. of Sun = 150 13 9 150 18 11 l 50 23 13 

Moon- Sun = -0° 401 3611 + 0° 241 43" + 1° 17' 57~ 

Let X represent Moon- Sun, and Y represent the corrected 
latitude of Moon. 

X= -2436" +1483" +4677" 

1st diff. = +3919 +3194 
• 

2nd diff .. = -725 
• • 

X.=. + 1483" +355611 '5t-362"'5 t2 

• • where t is measured from t.he instant B and is in units of two hours. 

y = + /o9" + 1408" + 1764" 

1st. diff. = +699 +356 
• • 

• 2nd. di:ff.= • -343 
• 
y = + 1408" + 527'"5t -171"'5 t 2 

Sum• of the semi-diameters of Sun and Moon 

= ~2' 3311·3 = 1953" nea;ly . 
• • • • 

• 

• 
• 

• 

• 

• 



• 

• 

182 A~CIENT !NDIAN OHRO~OLOGY 

• 

• 

• 

• 

Kuruk~etra 
•mean time X y vX2 +¥2 • 

• 

5-8 A.M. . -243611 +709" 2537" 

5-23 ,, -1907 +815 2074 • 
-410 

5-38 " -1389 +916 1664. 
• -322 

§·53 !• -882 +lOll • 1342 

-- -17" 
6-8 

" 
-386 +1101 1167 

+ 23 +373 
6-23 " +98 +1186 1190 

+198 
q-38 " • +571 +1265 1388 

• +303 
6-53 ,, +1033 +1339 1691 

+354 
7-8 • +1483 +1408 2045 " 
Time of beginning = 5h 23"n+4"a = 5-27 A.M . • 

Time of ending_= 6h·53m+llm= 7-4 A.M. 

Duration of the eclipse ·== 1 h-37"' 

Time of nearest approach of centres = 6h sm + 6"a = 6-14 A.M. 

Minimum distance:= 1154" 

Magnitude of the eclipse 799 0'41 ~ I d' 't = -- -- = = o n 1an um s. 
2x971 

Time of sunrise in Kuruk~etra mean time 
• 

• = 5h 35m 20' A.M. (without correcting for refraction) 

.= 5h 32m 08 A.M. (co;rected for refraction) 
• 

• Upper limb of Sun visible at 5-30 A.M. 

The ecnpse began almost with sunrise . 

• 

• 

• 
• 

• . • 
• 

• 

• 

\ 

• • 
• 

• 

• 

• 
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• 

• 
. "'A Time-Re feren oe from the J aiminiya Briihma'IJIII# • 

In the present chapter we propose to interpret the following 
a;tronornical reference from the J aiminiya Briihma1Ja :-

• 
~ il ~ mtROtT ~iifgr .. a- ~ ~~ am friwrt~ ~~ 

amrm~a ~I ~ ~ qr ~ m·wnit sffiN ~~ ~ftr ~ • 
• t:lt6it:t:tftt:t4( I ~ ~ Qm4( ~ psfir.;n~ ~~fa' I 

• J. B··ahma1,1a, I, 176. • 

This passage may be translated as follows :.:-

" This was settled by the Brahmar,:tas of former times, 'wh~ 
to-day goes on a journey by pasl?ing beyond the opened (mouth) 
of the Dolphin (i.e., the Dhani~thii cluster)·,? The Yajniiyajniya 

is this Dolphin which stands opening her mouth opposite (the 
sun) in one (i.e., northerly) course. Of that it is verily the food 
oblation by hiding which from her mouth one passes safely." 

'rhe above translation has been done by consulting Profs . 
• 

Dr. R. G. Basak, Mm. Sitarama Sastri and finally Prof. Mm. 
V~husekhara Sastri, the Jiead of the Department of Sanakrit, 

I C/. the TiirpJya. fVii.hma7Ja, viii, 6, 8-9, which runs thus :- • 
• 
• 

Q:C!'if~ CIT 'Ill~ Si~JT'"I: 'l<IC!T i11m 'i!lll'~: fctff~~<u fil'IJifi'{f ~'5fti~S~1fll1lf~;:r;<ifct Ut::U 

'Q:lifl ~ fil~ ~'5ftlfJ Sl<l~ ~'5fl<r'1ft<f <rf~fil~RIT~Tii!"lof tlijlTC!l fil~fcr II {II • 

Caland translates tbig as fol!owa :- • 
8. A B~bmal}a, Kusamba the wn of Svayu, a Latuv~ (by gotra), used to say 

~bout tjlis chant: "Who fo~sooth, will today be swallo~ed by the dolphin that bas 
been thrown on tJ.e sacrifice's path?" • 

\l. Now the dolphin tbrown on the sacrifice's path is ibe Yajfiayaji!Iya (siiman•;: 
B,. saying '•by hymn on hymn 'thertby the urlgatr swallows himself." 

Paiicavimsa Brii.hm~tta, viii, 6, 8-9. • 

It appears tba.t this reference from_tbe TiittrJya Driihmatta is epractically the same 

as that of the Jaiminiya BriihmatJ.g quo~d above. • • . 
• • 



• 

184 ANCIE~T IXD!AX CHTIOXOLOGY 

Calculta l'niversit), f><,,n OraJuatc Tea<:hing in Arts. An 

Brn;.:lish ·venion of the Oertnnn tranRlation of tlte above pa~age 

bv Cal and is .. j ven bdow for !'Om Tla rison : 
. • r. .t 

" Thus decided the Bdi11 u:anas in earlier. t trues : ' wbo is to . . . 
su·im au·ay to-day against the gaping .iaw Ql the lJiJlphin?' The 
Yaj!1iiyajfi-iya is tLe Dulplu·n who lies in ambush at. the narrow • 
entrance wiih jaws open"ed a1,;ainst the curren: : he puts the fvod 

• • 
in t,ie~onth so that he can l·:1ve a narrow eslape as be-passes 
by him." 

We are unable to accept Caland's verf!ion. The wo':d 
'pro?yate 'ean not tnean' swim away,' neit!H:'r can · ckilyanc' 
mea.n'' the current', D0f' apidhdya 'mean' b~ porting.' The 

passage is allegorir.al which mt-ans thp time for beginning the 

saerifice •ailed Ya.olilyajii!ya, was sett'ed by the Briihma.l).as of 
former times by obsNving the be!iacal rising of the Dt;lphini~ 

~luster, with which began the. ~:~un's northerly course. The food. 

oblation was poured into the proper fire when the day began with 
the sunrise and the Dclphin:s ceased to b.: visible. The Delphinis 
tlr the Dhani?tha cluHter always ri~Ps north of the ea<;t point, while 

the sun at the winter solstice rises south of the same point. 

Hence the Delphinis is spoken of as ' staying opposite the stl'n.' 

Here the word Sirhsumari has been taken to mean the 

Dhani?thii or the Delphinis group of stars. The word Sitnsu­
miira literally means a dolphin. The .Pural)as interpret the word 

Sisumara .as the star group Li tile Bear. 1 This meaning has 

been rejected ior the following reasons : 

We have seen before that in the n•das, the ancient Hindl'ts 

bad the const~llations the two Dogs, 2 riz., the C'mis Jlajur and 
• • the Canis Minor, as also t.he heavenly boat3 or the Argunacis ; . \ 

• 1 Vi-1~upurii!1a, II, U. 

"g~fiRl fl~ ~tits~ cri!T ~-q: 1 

~T fm!fiR ~ i!T~ ~fo 'q('f'i!tl'f{ ll' ~ • 
'• At the tai~of the Si8mniira, Me the four ;tar&, named Agni, Mal1,endra, Ka"syapa 

• aljd Dhruva \the pole star) :these four stars of t.be Si;,mara do net set (t.e., they are 
circumpolar). 

• 

2 !Jgveda, X, 14,10-11, and atso Atharta Veda xviii. ~. 11 12. L~c. cil. in 

~be chaptPr on Yama a11d hi8 Twn Dogs. 

S l}gveda, x;, 63, ](l, also A'/,arra Veda, r.~rr•. 6:1 did XIP, 4~i. 7. Jb,d 
• • • 

• 
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the ~gveda 'also speaks of the Ram4 and- also perhaps of the 
Bull 5•(Vr~abha). 'rhese are i:gnored and quite forgotten in the • 
Taitti1·iya Sa1hhitii and later works. But these common heritages 

. . 
of the Aryan race hav.e survived in the west. Hence it is quite . . 
rational to take the word ! Sirhsumari ' in the sense of the Dolphin 
or the Dhanii!tha cluster. The Jyauti~a Veda~gas also say that 
the sun turned nortq at the beginning of the Dhani~thiis, as 
has been-pointed out in another chapter of the present wot~ .. 

The astronomical interpretation that we thus put on the 
pa~age from the J aminiya Briihmm:w is that the sacrifice 
here called the yajfiiiyajiFiyn was begun from the ~inter solstice 
day which was marked by the heliacal rising of the Delphims 

group consisting of,;, (3, y, o ani e Delphinis . . 

• The time fot the astronomical event has been shown •in 
• following calculations as to have been the year 1625 B.C. . 

the 

In the year 1935 A.D., tbe ~tar a Delphinis had a mean 
celestial longitude = 316° 28' 3111 and a mean celestial latitude 

• 

• 

= 33° 1' 4111 N. • 
The celestial latitude of 33° 1' 4111 for a Delphinis has been . 

supposed to remain constant for all times. When a Delphinis 

rose, the sun has been supposed to have been 18° below the 
horizon. The place of observation, as has been assumed, was 
Kuruk~etra (30° N. latitude). 

In the figure given on next page, let HPZQH' be the ~eridian 
of J.<uruk~etra. HaE-KH', t~e horizon, QEQ1 the celestial equator, 
P and Z respectively the celestial pole and zenith of the observer, 

• • 
.1\. KLS the eclipi!ic at the heliacal rising of a Delphinis at tke 
point a on the horizon S is the position of the sun at 18° below 
the horizon. PSis t~e winter solstitial colure and aL •is drawn • 
ij_s to the ecliptic. Here PH=30° and aL=33° 1' 4111 • 

• • 
• 

• 
" Animate with praises tha:t ram (Ir.dra), who is adored by many etc." • 

• • (Wilson) . 

• 

5 F}gveda, I, 116, 18 ; 91i!l'l~ f~1JtlR~ ?jml u '" The bull and the~orvoise were • 

yoked together ''-(Wilson). 

\l4:_140BB 

• 

• 
• • . . 

• 

• 
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• z. • 

a" ~e. 
/~~- • 

• • .. .. 
• 

• 

• 

:Ihe st t·ps a!'e :-

(•t) -Finding the angle ZPS; ;.h s w:.t,; "" !JT -1111 26"', 

:b) the LEPS :oo r 401 2LF', 

(d! .n. K = 70° 11' .'5611 , 

• (e) LK = 65° 481 ,1:4'1, 

(f) KL = Hi ' 58 421
'. 

• 

• 

(g) the eelestial :ongitude of a Ddphinis at the required 
past date = 267° 101 3811 • 

Long. of same in 193.5 A.D. = 316n 281 31" . 

• Increase in the C. long. of the ::;tar ti~l Hl35 A.D. 

0 • 
;The Djte arrived at = 1625 B.C , which. repre.,ents the real 

date of tbe Tii~tqya Brilhitta~la as well. The toll ealndation 
is set fort~ below :- \ 

• 

• • 
zs = 90'+18° = 108" 108" 60 

• 
PS+PZ+ZS = 282° 

~(P1:h PZ + ZS) == 141 o • 
• . • • 

.. 
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V sin 81 o x sin 27° tan! ZPS = 
sin 30° x sin 141 o 

• 
L sin 81 o = 9"9946199 • 
L sin 27° != 9·6570468 

L sin 33° = 9'7361088 
L sin 39° = 9"7988i'l8 

19'5349806 

187 

19'65166.67 • .. 

• 

(b) 

(c) 

.. 

Therefore 

19'6516667 
19'5349806 

21 0"1166861 
0'058343 

L tan t ZPS = 10'0583431 

48° 501 1011 329 

for +3" 14 

i ZPS = 48° 60 1 13" 

L ZPS = 97° 40' 2611 

Now L Q P E = 90° 

L E P S = 7 o 40' 26" 

.. .n.. E = 90° -7° 401 2611 = 82° 19' 34" 

• 
• 

.. 

• . 
(~) No"":.n..EK = 60°, ~E = 82° 19'34", ()):::::24°; ~K =? 

cot ~ K x sin 82° 19' 3411 = cot 60° x sin 24 ° · • 
• 

I 
L cot 60° = 9'7614394 
L sin 24° = 9'6093133 

• 

• • 

+ COS 82° 191 3411 X COS 24° 
• 

L cos 82° 191 35'1 = 9-1255940 
L cos 24° = 9·9607302 

0'?.)48295 
.0·12~9900 

0'3568195 

"1219900 

• . 

• 1'0863242 

• 

• 

• 
• 

• 

• 

• 

• 
• 

• 

• 

• 
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• 

• 
• 

!dO + log 0 o.'iOtll .'I,) '-' I \1' :,.:,:! liL'o 
llP 

li 

• 
L ~in tl~.! 1!11 iL ' 

f. 0o • .1"\,K 
• 

l'.J ,' •. "J:ll±St: 
\le~·'\'t-,1)\lilU 

~~ ,);'it ,;).',5ti 
}).) 

• 

• 

• 

• 

..... • w 

(e) ~O\-. 
,inK 

:>in .n... r: 

(/} 

(g) 

• 

• 

• 

• 
,;,n f•U 0 _x ''u 8~·· L\11 .;.c~· 

~i ~- 70° .t::.· .)t)' 

l. sin H~ 1\11 ;q = \l'\19l\tJ ;) 

L Slll ,( 

/ K = 65 o <.s 1.:2 

Sin Kr. 

= 

tan·,L 
T~n-K 

i .u oB .I ' t I ' 

tanti5"1t- t;;· 

10 + L tom oo 0 1' -ll 
L tan !.i5" 4d1 1~ 

L ~in h.L 

0 

1\•·Ho:lti~l 

~.J•tj~· H50~ 

1 \ ; • ;.j I .Jti\i 

\! tl ...• i)\' l 
M! 

l ., ,, 

• Long. of o. !Jflphin/<> at the rc<fu n·d date 

= IHU '+ -'\K' KL 

• 

• 

~ 180 T 70" [J' .~6"-i 1{)0 .')tif cj:,l'' 

~t'>7 ·• } ( / !:)HI' 
• 

Long. of same m 1935 = ;lJo :;,8 3:. • 
Jncrease in celestial :ong. =- -!H 17' .'.3 . . • 

Increase in ..:elestial long. up i u W3:, ,-:: 4\1° 171 50'' 

1774731' 
• • Mean precession rate = cJ9 11 "Htig:,l 

• 
' · Elapsed years til119i.l5 A~ U. = a.i5\:l ) r;o. 

• • • 
Date arrived at ::;;;; 1625 B.C 

• 

• 
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"CHAPTER XVI . 

• • 
BEiUlMAJ:.{A CHRONOLOGY 

•• 
The V ediii~gas and the M aitri- U pani~at-Tradition 

.. 
• 

• As t.o the date of the V eda~igas, we have already said that 

thes·e works carry a tradition as to the positi~n of the solsti~es 

in the following form :-

-~~ mm..it~ ~ ~qi ~ • 
~~~~ m~: ~~ ~~' 11~11 
sr~ ~!'!~ ~~i{+!(OIJ~••t• 
~q-~ ~~~ +!'~~Tcrot~: ~ 11"11 

• 

• 

• 

• 
~' When the sun and the moon rise up together with the 

nak~atra Dhani~fhti, that time (or event) marks the beginning 
?f the Yuga (five-yearly luni-solar cycle), of the lunar month of 
Magha, of Tapas (or tbe first month of winter), of the light half 
of the month and of the beginning of the sun's northerly course. 
The sun and the moon turn north at the beginning of tbe nak~atra 
Dhanistha and the. sun turns south at the middle of Aslesa . . . . . 
division. These take place always in the month of lunar Magha 

• • 
and Sriiva1Ja." • • 

Here the new-moon should preferably happen at about the 

sun-rise and the ~onjunction should be at the beginning of t~ 
Dhani~tha division. The lunar -Magha thus begun bas got three. 
distinctfve characteristics which have been • pointed out before/ 

• 
viz.,. (1) it should begin with a new-moon at the fin;t point of 

the Dhani~tha division or cluster, as has been said.before ; (~) • 

•hould .have the full-moon near th.-:l sta.r Magha or .Regulus; 

(3) the last quarter should be conjoined with Anta1'es• or Jye~tha • 
• • 

1 Vide Chapter XIt'l:, on? Solstice n::ys in Vedic Literat~m.' 

• • 

• 

• 

• 
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In spite of al' these eh:naeters, tb:;; 11.nar ,•J "']],,, Lannot be 

a siderjlally fixed month. It itas been also poirdrd out already 

that it eame in our tin~e in the years 1921, HJ~7, 1932, ,.and 1935 
A.D. If we take the lunar JJagha of th1' 5'flar l\NJ as the gacge 

year, we find tbat. a new-woon ba(J[.H::>ned on ti;e ;):h Ft•bructry, 
0 

1924 A.D. at 7-32 A.M. Calcutta mean tit:ne .or lh ;l8" O.:VLT., 

whe~ ~~A Run's longitude was 315° very ne11rly ... This • 
longitude of 31.5~ was equal, [et u,.; say, :o :2/0" in the yea1 

we want to deieruine. This leads to,: d<:lt<' of about V321 n.t'. as 

a first step. By making the next app:·ox1o~a1ion, we anive at the 
• yean.li3.58 B.C. a:> the tedative dat·e of ti:te Vuia1ig'~ ~ndition. 

Again, according to a statement fomtl ·n. the Paitdrnalza 
Siddhiinta.of the Palicasiddh-Irdilcn that u \'ed:c lunar J[dyha 
came in the ye,,r 80 A.D. By Hl aecura•e ln1ck eakulation we 
fwd that on January 11,80 AJ>. a new-noon happened at abou~· 

0 hr. G.:\I.T. when the sun's lor~gitude was 289~ 14'. This 

leads us as a first step to the date 130.5 B.C. T:Je nex+ approxi­

ft:lation yields <Js a second ten~ative year of 1:-:ll .) B.C. as the date 
of the Veda ;iga tradition. 

If WL• wa oi to finally seW e the da1e of tile Jl edil,iga tradit~on, 
we have to use the luni-solar method. The fortber conditions 

that we have to use are (lJ that the wo, mooo :llld t!te first point 

of Dhani?tha division should come together, aud \~1 that thi,;astro­
nomical e-.-ent should happen at about the ::H'lall sun-rise. }'or 

this purpose, we explore the time ftom }:j,);) B.C , bot'1 76 yeartS 

backward and 76 years forward and we 0arrive at the date : '" 

J~nuary, ~. 1429 B.C. on whtcb at G.1I.T. 0 hrs. or Kuru-
• 0 

k~etra mean time 5-8 A.)I., we have, 

• ::\Ieau Sun = 268° 441 1'1' ;)0 • 

" 
Moon = 268" 131 23"'28 
• • • 

• 
Lunar Perigee = ~67° 31 1 21''96 

• • 
• Sun's Apogee 44° 221 41 ,, 

Hence, .apparent Sun .~-' 270° l:Y 
. . • 

• • 268° 7" 
" 

:Moon 
• 0 

and {3 Delphinis = 268) 51 .. 
0 
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On this C!ate the instant of new-moon and the . time pf sun:s 
rea~ing tbe winter solstice were tbe closest together in the 
range between the years 1429 B.C. and 1277 B.C. The new­
moon happened abo~t 4 hrs. later and the sun reached the winter 
solstice about 5 hrs. earlier. Hence the year 1429 B.C. becomes 
the true dft.te of the Vediiliga tradition as tel the position of the . . 
solstices. • -Th:h; tradition is also given by Varahamihira (550 .\~.j ~ 
his Pancasiddhantika, iii. '21 :-

att~'il\l,~tfut~ ~: ~)wtf~~ I 
• 

~~ a-~mJlfa+f'!l•i ~~: 11~111 • 

" When the return of the sun towards the south.( i.e., the 
S\}mmer solstice} took place from the middle of Asle~a, the Ayana 
was right: at the present time Ayana begins from Punarvasu." 
• 

. -(Thibaut). 

• 

In his Brhat Sa1nhita, Chapter III, on A.ditya-cara, Va,raha• 
makes the same statement that " the sun certainly turned south 
at too middle of Asle~a and north at the beginning of J?hani~tha 

at some past date, as this is found stated in the former 
Siistras.'' 1 

Bbattotpala, the commentator of the Brhat Samhita, bas 
cited a similar statement as to the posi~ion of the solswces from 
a work named Parasara SamhVtii which perhaps cannQt be dated 
eal;lier tban the first or seco~d century of the Christian era. We 
have ascertained the date for this traditional pos:i.tion of -the 

solstices as the }fear 14'29 B.C. The former researchers ;bo 
tried to find the date for this tradition were Sir William Jones, 
Wilford, Davis, Archdeacon Pratt and several others. Their • 
finding of the date ranges between 1'200 to .1400 B.C , as may • 
be seen in the Asiatic Besearches, Vol. 1I, etc • 

.• • 

• 

i ""'l'i liH\:ll~i;!'11ij'<f~ilUof '~~f.!"'ll~?.l"'!_ I 
•rif qr~Tf"f~T~"t~i!l'ill 'i~m~~· n 

• 

~ . . 

• ~rhat Samhilii., Ch;pter rn, 1 . 
• 

• 

• 

• • 
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• 
• • 

\Vt! now take up another traJttlOil dbout the poc,it1on of the 
solstices recorded in the \],z:tri l'tJaru,yrll,'lbapter\1. whrch 
runs as follows : - • 

• • 
~~· <n ·~ ~.m mf.r: ~m~ ~ ~: 

• 
<ti~d'~~ ~r;f ?.f~f~~ ~~~ ~~mot '4t((Oi(i:li:i('!(l•~4-
;(~· ~ +r<mt ~m~•·Z'I .. f ~1f~<JT mqf.d ~\;(~ 
~I 

~'-It has bee~ saul e:sew'wre : food i" the cau;;t• of all rh:s 

(world of living beings), and tlme of food. Toe sun is the vau~e ot 

time; an~ nature of time is mJ.de up of space moments, erc.-com­

po::;ed of twelvt> u1un.d1s, idei:':cal with tht> )t'Jr. One halt t(H~reGf 

'\:Jelong,; to ,\gni, one half to Varm_1a .. \~ain •be l•aif eorr;rnE·m·iog. 

with the a::;terism Jlayhd ani ending with ·he hRlf of g,'l,;ilffhii 

belongs to Agn1, while the sun perform;; h:s southem 1 <'•LHil~"Y; half 

4in the inverse order be,;innirg with ~he c:onstellatto:} A.~h.111 s:wred 

Lo the serp('nt;; and endin~ with the ot';Pc hdf <Jf \rac:·1th!i 

beioogs to tlw moun \!)Om 11, wh le tllt' :<un P''rtowh }~;,- nurr+teru 

journey." (Cowt>ll. I 

This is a tradition an:! most probably does not belong to the 

time of the Jlaitri Upani-~at. "\nyb;)W it ind:ea:es that a 

position o' the solstices was detf'rrnined a few centuries before 

time of the V.edaligas that the suunner ;;ol,tice lay at the begin­

ning of the Jlagha division and thar, tk> w:nt<'r solstil'e lay at ~e 

midt'ile of tb~ Dhanistha division. . . . 
We have already determined thf' beginninJ ~i dw Dharu:tfthii 

division bJ- the luni-solar 1.tethod for HE1 A.D., whi,·h wa" at 

~n5a of celestial longitude. Hence the middle of the divi .. ion 

• had a longitude of 011° 40' in :his yrar, and which was 27tt' in 
• • 

the year we want to determine. The y~ar arri\eLl at b,•cnuws 

1798 B.C. er about 1800 B.C. very nearly. • .. 

AgJin in 80 A.D. the luni-solar method ~ead<> U<l to t'1e re.-;ult 

that the longitude of the tirst point of the Dhanitfthd diviaion was 

• 289° 14' fur\bat. year ; th~ middle of the division bad therefore a 
longitude of"295° 541 in the year fiO• A,.D. This longitude. wa~:~ 

, . 
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= 270° in tbeeyear we want to find out. The year arrived at 
becomes 1799 B.C. or 1800 RC. nearly as before.. 

In this chapter we could not use the nak~atra divisions as 
used by Aryabhata I, • Brahmagupta and as given in the modern 
Siirya Sidahanta, which was very nearly true for about 

• 
499 A.D. :rhe history of Hindu astronomy shows that the 

• 

earliest equal division of the ecliptic in~o ~7 nak~atras was 
made at~.the time or"th; Veda'ligas and this began with th~st 
point of the Dhani~tha division fixed by the luni-solar ~1ethod, • 
and we have consequently followed the same method. 

_Hence the traditional position of the solstices as stated in 

the Maitrz Upani~at was true for about 1800 B.C., • but it WOllld 

be rash to say that this Upani~at was composed at this date . 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 
• 

• 
• • 

• • 

• 

• 
• • 0 

• 

• 

• 

• 

• 
• 

• 

.. 
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• 
CHAPTER XVII 

l!HUHMA~A CHRONOLOGY 

Sarhkhdyana Brahma~w 

• 
• 

• 

• 

.. 
In this Brahma1.w in Chapter l, Br, 3, we have the follo~ing 

time-reference:-

• " People ask, 'in what season should men set up the fires 
again ?' One opinion is that it is the rains that are favourable 
for all people for attaining their desires. Hence for the real'isation 
of all the deo;irable things the fires should be set up again at the 
middle of the year , ~ ), by obsei ving the heliacal visibility 

of the tv.,) ,;tars of the nak~atra Punarvasu (viz., o. and B 
(;crninwum'o,'' 

"Hut iii this time of observation of the heliacal visibility, 

there may not be the first (light) haW of the month. The •ew­

mtlnn w hic~1 comes after the full moon at the if~aqhns, happens 
n•ear the two stars of Punarvasu In the rains all the desirables 

are obtai lied, when the rains set in the Punarvasus are visible ; 
• hence in such a new moon the fires are to be set up again." 

• The firt>t part of the pasBage implies that the middle of the 
• • 

year, i.e., the summer solstice day vvas ~arked by the heliacal 
visibility~£ the stars a. and f3 Geminorunz or Cast.>r and f>ollux. 

• The concluding portion is a makeshift arrangement, by which 
even the light half of the month is not obtained for !etting • up 

• the fires again-. We, therefore, try to ascertain the date when 
• the first heliacal visibilit.y of Poll~x OJ; {3 GemZ:norum took. pla0e 

• 
' . • 

• 

• 
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on the summe~ solstice day, the station selected being assumed as 
Kuruk·~etra (30°N. latitude). · • • 

H eliacal Rising @j Pollux on the Summer Solstice Day 
-.at K uruko?etra 

• 
In 1941·0, Longitude of Pollux= 112° 24' 8"" • 

Latitude •,, • , , = + 6° 401 48" 
Let us assume, as a first approximation, the time o£ 

1100 B.C. The obliquity of the ecliptic at the 
was-=23° 501 011 (=w) 

--­the tfvent as • 
remote date 

• 

z 

• 

PS=o6° 101 011 • PZ=60° ZS=108° 
the angle ZPS=130° 101 3211 ; 

" 
, EPS= 40° 101 3211 ; 

-yE = 49° 491 2311 • 

Now -yE=49° 49' 28". 
• • -y:K=64° 581 211 ; 

and LK=46° 541 43" ; 
• 

w=23° 50' 011 and 
• 

• 

H 

L -y EK = 12if, 

• 
Afain LB=6° 401·48'1 and angle K==46° 541 43" ; 

KL=6° 171 22''; • 

Therefore the arc -yL is found from the results (4) and (6) 
been = 71 °•151 2411 • • 

• : . ..,the longitude of Pollux at the reqd. past date 
• = 71° 151 24" • 

The same in 1941 A.D.=ll2° ~4' 8" 

• 

• 

(1) 
(2) 

• ... (3) 

(4) 

·~) 

... (6) 

to have 

• th: increase in celestial longitude, in the interveping p _ riod 
"'i41 ° 8' 44" • 

Hence the date arrived at.is aoout·-1022.A.D . . 

• 

• 

• 

• 
• 

• 
• 

.. 
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• 
• A~ain in the Siirhkhr!yana BriJiww~ta. XIX. 2, we have:-. . 

(h) ~~f+(fqT~fqT ~Cfi!{f a"~Tl:tahl1{. +rrcR:q ~~w.i ~ 
~~<U~~Wfq a ~ et~m'ef<i( +rfm:tl1:~ ayqyor_ El ~~ 

• 
~ ~ +rf~q ~: ~t tTta) +rc~{it 11~11 • 

'· '.l'bey :,hou~ conserTate thernoelves on one day .after the new­
moon of Taifja or ot :Uiigha' they saj ; ~oth of these views are 

c~!"ffltl~, but that as to Ta!'!fa itl the more current as• it were . • 
'They obtain this ti:irteenth addi[ional u:onth ; the year is as 

great as this thirteenth month ; in it verily tbe whole y~ar is 
obtained.'' (Keith. 1 

• • The Vedi~ tltandurd rnorth of J],iyha. came in our time in the 

year 1935 A.D., betv.een Feb. 0 and March 5. Three yean; later 
i.e., ii Hl38, after 37 tunationH ean·e the rnouth of Mayha extend­

ing from January :.n to 1larch ~. From the mode of intercalating 

a lunar ruonth as found in VediL" literature, viz., one month a£ter 

30 lunations, we readily recognise that the day following the new­

moon of the month of Taifja or Pou!fa mentioned in this 

• Brrihma~ta is correctly relJresented in our times by the date 

Feb. 1, 1938. Thi" day therefore represents in our time what 

was the winter sol~tice day in tbe time of the Sdrhfi:hayana 

• 

• 

Brahma~w. 

Now on Feb. 1, l\J38 at Calcutta Mean ~oon 
the sun had the celestial longitude= 311" 44' HJ'' 

W <»deduct from it ................................... 270° 01 0 11 

Hence.the difference ............................. = 41 v 41-1 HY 

shows the amount of the shifting <1f the solstices up to 193titA D. 

• The tlate arrived at becomes, 1056 A D., which does not 
• • 
differ much from the date, 10:22 A.D. arrived at before. 

It iet further not very difficult to find a corroboration of the 

date arrived at, from the rule of setting up the fires agam on the 

A~arjha new-mo~m day as stated in reference \a) quoted.before; such 
a new-moon happened on Aug. 3, 194@ A.D., the conjunction .. . 
took pl~ce in the nakfjatra Pufjya, and the moon •neared the star 

Pollux in the previous mght at about 8 P.~L, Calcutta mean time, 
and- · • • . . 

On Aug. 2, t!Je sun's longitnde was at Calcutta mean noon . . 
-130° 44'17". This was 90c ifl thea time of the Sarhkhdyana 

• 

• 



• 

• 
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• 
B~iihma1J-a showing a shifting of the solstjces till ::1,940 A .. D. 

=40° 44' 1711 • The date arrived at becomes,-995 A.D. 
Hence the date of t.he Sci1hkhayana Brahma1J-a work~ out as 

about 1900 B.C. • 
• 

• • 
• 

• • 

• 

• 
• 

• 
• 

• 

• • 
• • 

• • 

• 
• 
• 

• • 
• - • • 

• 

• 
• 

• 
• • 

. . 
• 
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CHAPTER XVIII. • 

BRA'HMA~A CHHO~OLUOY 
0 

• 
• -,rrWl Indication~> in the fhudluiyana Srauta Stitra·• 

In the Baudhdyana Srauta Sitlra,' tbe ru:e:l for beginuing 
the year-long sacrifices are stated iu tbe following terms :-

Haudhiiyarw Srauta &ut.ra, X\ I, H!. 

"They coneecrate tbemsehes four days before the full-moon 
• day of Miigha ; thus their purchase of Soma falls on the day of 

the last quarter (Ekii.'ftakti). This would be the rule if they 
consecrate themselves without knowing the (beginoiug of the) 
year. If, however, they want to know the (i.e., beginning of the) 
year on the day of the last quarter of Jiiigha (Ekii?fakii, i.e. 
when the first day of the yeilr has already been passed) they 

0 

should consecrate themselves four days before, either the full-
moon day of• Phiilguna or the full-moon day of Caitra ; their 
purc~ase of S~ma would then fall on the 8th day of the dar'k 
half!' By this they do not make the last quarte.llo (Ekd.'ftakii) void. 
Their Sutya (Le. extraction of Soma juice) falls in the first half 

• (i.e. light half) of the month, and the (sacrificial) months begin 
.in the first (or light) half." 

All this reads l'tke a slightly modified extract frmn the 
0 

Taittiriya San1.hitii (vii, 4, 8) or from the Tii:ty,4ya BrdhrMa1J-a 
• IV, 9), which has been quoted and explained • in Chapter 
XIII, 'Solstice Days in Vedtc Ljiterature'. The author of th~ 

0 
Baudhiiyana •Srauta Sutra, here recommends the following of the 

• 
• 0 

I Edited by Ca.land, 1904-191'1 A. D. pubiiiohed bj the R. A. S. Bengal. . . . 
0 

• 
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former rul~s by the performers of the year-long sacrifices. The· 
• • 

rulr, of beginning these sacrifices four days before full-moon 

near the Phalgunzs, is the oldest that · can be traced • in the 

Brtihma~as. Tbe -alternative rule for beginning these year-long 

sacrifices four days befilre the full-moon day of Magha, was true 

for the time of the Taittirtya ~Smnhitq or..:Jf the Piirpfavas, i.e. 
for about the time. w b.en the sun reache<J the winter solstice 

on th•e full-moon day of the Vedic standard month~~g¥. 
Baudhayana t1eem3 to say that on the day of the last quarter 

Qf Magha., the year-beginning or the winter 8olstic:J day 

was already over in his time. Clearly then h~ does not • mean 
the Vedic standard month of Magha when giving his tule. 

His idea perhaps was, that the sun reached the winter solstice 

·on the earliest possible day ot; the full-moon of Magh~, and that 

lhe winter-solstice day was inevitably over on the last quarter 
~ • following it. By . a full-moon day of Magha, be probably mean~ 

a day like the 30th· of January, 1934 A.D. Now-a-days the 

winter solstice day is the 22nd of December. This would show 

a precession of the solst.ice-day by 39 days, and at the rate o't 
one day of precessiCln in 74 years, it would indieate a time of 

about 953 B.C. about when, the day of the last quarter of the 

month of Pau~a, and not of Magha, could be near to the winter 
solstice day. We shall not be wrong to assume that this Srauta 
Sutraspt!aks of a time of about 900 B.C. 

This work does not say that the Krttikas (Pleiades) ~re first of 

the nakfatras, as we find enumerated in the Taittl'riya Sa111-hita .1 

~or does it speak simultaneouly of the full-moon days at the 

Erttikas and the .Maghds 2-a statement which is very signi\cani 

as the Pleiades (?J Tauri) and the star Regulus (Maghii) have a 
difference in longitude of very nearly 90°. We miss • here state­

ment:; like that of the Kapi~thala Xatha Samhitd, (a.) Sf~IQdci\ 
qa~ ~ ~Y:3 (b) '{aT~ tfl~ltf(!fl'ld ~4 

(il' of the Maitraymy/ 
8a1i~·if(/, (c) srmqfti<i\ an~alt5 which mean, 'the Erttikiis are 

• 

1 Taittiriya Sarnhitii, V, 4, 10. 
• • 2 Mahabhiirata, Vana, 8-!, 51-52. 

3 and 4 Kap, K. Sainhitii, VI,~· 

5 Maitruya71i Samhita, IV,~· 4. • 

• 

• • 

• 
• 

• 

. . 
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the head of Prajiipati (year), that sacrifices are to be maje on the 
fulf-moon or new-mo~n day and that Prajiipati it> the day of tjle 

full-moon at the vernal equinox (tiyrayal.ta 1.' ~\ll these statements 
mean a time about a hundred )"ars before or after the year 23£50 
B.C. This Srauta Siitra bas no statement;; of• tbe type• quoted 
above. • 

• In another place (XIr, 1 ; Ca.l!nd's Edn .. Vol. 
Baud~na lays down the following r~le "for 
R~jasii.ya s~criffces :-

• rr, page 83), 

beginnin~ the 

U3t'({itot ~;Jttm w.nit ~ ~~m:_ 'qll<m""~ tri ~::t 'liT ~~ alTill; 

~~~~~,j 
• 

' When a prince is being religiously served with the Riijasilya 
sacrifice, we consecrates himself by making oblations of clarifil'd 
butter, on the new-moon Jay which preeed<>s the full-moon day. 
etther of Pluifguna or of Caitra.' 

It is difficult to see what season of the year is taken to begin 

on the new-moon which precedes the full-moon either of 
Jifhiilguna or of Caitra. The former of these new-moons simply 

means the new moon of 1l1rlgha, whieh is but a repetition 
of an older tradition of the winter-solstice day as stated t n +,he 

Kau~italci Brahmary.a 1 <XIX, 3J. The 1,[ ahnbhii rata indiratt:s, 
according to our interpretation, that Yudhi~thira was eon.seerated 
for the A8vamedha sacrifice on the full-moon day of Caitra of 

the year 2446 B.C. The Vedic standard month of Jlagha as 
it came that yliar was similar to that of oar time in 19~32 A.D., 

and the full-moon day of Caitra of• ~44:6 B.C. eorresponda.l 
with the full-moon day of April 20, 1932 .\..D. The new-moon 

day ·which preceded this full-moon happened ;n the 6th April, 

1932 A.D. ~f the Baudhayana rule indicates that spring began 
according to this recorded tradition, the date when this was true, 

·would become aboqt 1400 B.C. If Baudhiiyana, means a year 
• 

like 19:H A.D. on which the new-moon in qoostion happened on 
.April 2, tb4e date would come out to have been nbo1o1t 1100 ~.C. 
I{ again it was a new-moon of the type of March 30, 1930 A.D. 
the date of the tradition would be about 886 B.C. In ~y cas~ . . • 

. . 
• 

l JRASBL, Vol. IV, 1938 :epage 422 . 
• . • • 

• 

• 
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we do not .get any clear indication of time from this reference. 

We .shall, however, later on find the da)i for start-ing tbe 

Rajasii,ya sacrifice in the year 886 B.C. A more definite indica­

tion of the date of thrs Srauta Sii.tra is furnished by the :- • . 
~ • Baudhayana .Rule for Nak~atre~ti Sacrifices 

The part of the work where it gives .theetime for beginning 
the Nak~atre~ti sacrifi~es,i runs as fo11ows :-

~)· o:r~~fo:ermr~errmsfT.:r<rl alctit~eratiJI'T~ ~to:rt ~~mf( at -
~ ~ ~(' C:. 

ill'Tilf!J'A a<.rr~ermt: 1 ~terr q-~~r: qlun:n~err: ~Hi:I'~T"''T~ ~"1'1o. ~ ~~ 

~~~~qrq~{afifi;r: ~q'ltij- ~T~Tffl~ I 

" We now proceed to explain tbe rule fotperforming-t.f.le 
Nak~atre~ti sacrifices. Agni wislJed, 'I would be tbe partaker of 

food for tbe gods.' This has been set forth by the B•iihmar;,a 
• (T·.-Br. iii, l, 4, et. seq. as found by CalandJ. The full-moon 

l;fhich occurs near the Visnkhas has its preceding new-moon • 

once in the year in the Bhara'l'}'i division ; this new~moon IS 

the day for starting the Nak~atre?ti-sacrifics." 

A little later t.he rules run as follows :- • 

foii("tlif.. 6<1T~ert~r~: I ST~T'tfu: ~fqij-«fqf~: ~tr+<.r alT&''Q'T+<.r alT\iU 

~nrfirfu ~ ;rqr ~;:a 1 

" We shall now explain the spe~ial rules : Prajapati the sun 

becomes Upanisu (of subdued light due 'to the starting of the ' . 

rains) on getting at the Asle~a division. Hence all ba1ley corns 
become Karambha (barley powder mixed with curd; which are . 
to b•e mixed with clarified bu~ter for oblation." 

Here evidently the eun is said to reach the ver.nal equi~ox 
on the new-moon ~ich pre ceded the full-moon in the Visilklta­
division or near toe Vtsakhti 'junction' stars. Such a ~ew-moon 
was of rare occurrence. Also Lbe sun seemed to turo south at • 

tbe beginning of the divi<:;ion Asle#£7, aod not at iLs middle. 'rrue 

it is t.hat t~is Srauta &i.Jra suys2 
:- • 

.. ·~r~+rr~ 'tlf.t'-e-rf~~:a-~01~ ~T3~T"J.. I • 
al'tlh;'q~q &fqf11~~ -a;f~.1ro:j)'qfi,;;ftrij- II ~<fiT~ ~qa: I • 

• • 

• 

l Baudl<iiyana Srauta Sfttrn, XXVIII, ~·4. • 
2 Ibid., XXVI,~~ . 

• 
26..:_1408B .. 

• 
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'' In the month of .1/iil_!hn the ;uu ou gettmg ::>r Jhe Xak~atra 

tlivi"iorJt /)/t.;t,, ,·flu~, turns :o ihe nvr1:1 and at the middle or tht· 
0 0 • 

Aileijii d·vt;.; 01. :urns to tbt· south l!; tht· month uf ~rdra~w. These 

ure t!ie ~wo limits to the sun's norti!-SOuth rdutiou." 

TL is i:; t'Vtdently borrovHd fron the V edr1rigw;. Tl!is position 

of t be E<olst ict·H was r.ot true for the time of t I <-' Baudhayafl.a 
. 'inuda Stitra. • • • 

-We tmdert-ltand Hat at the time •in<hcrtted by ·:-,:ak?atre.~ti 
~ .. 

•ru!ts ot- HaudhfiiJana, ttw "umu·er eolscice was at the beginn:ng 

of the Js!r~ii di\iPion, that the vernal equinox was 

coP,tqt:ent·~ a:- tbe end of the fir8t qonrter of the Bha7a~ti 

di\i~i011 ar:d .the winter ,o!stiee was at the middle of the Srata~til 
• 

division. 

Nov\ tbc o,dest divi<lion of the t'<::iptic be;.;a11 with the ediptit 

positimJ• d 8-Delpi,inh ili:> the :fir:,t f!C1nt uf ~he Dhan.",~Jft,, 
• division. 

• 

• 

• 

Tbe ,ungitude 01 .8-Delphinis in l\l35 A.D 
Deduct half nukijaira 

the longitude of the middle of Srava?Ja divn. 
Again deduct 

Hence the long. of the end of the 1st quarter 
of Bhara?Ji division 

= 31.1° 261 :i·'' 
- 0 40 () 

= 308° 4o' 5H 
270 0 0 

= 

• 

Now the longitude of the sun at Calcutta Mean noon on 

Apri! 20, 1938 A.D., a new-moon day, wa" = 39° 14' 34'1 • 

Thi8e fairly agrees with the longitude of the last point of the 

1st quarter .of the Bharaf}l diviswn ol.Fained above. 

Here a shifting of the equinoxes a;il: HJ:H A.D. of 39° 1~ 3·1'' 

imlicates ~ lapse of 1828 years ani! the date arrived at becomes 

8~1 B.C. !(we want to get at a year neat to thi,; date and 

simitar t<4lD38 A.D., that year becoraes 886 B.C. or -1'85 ,\...D. 
This date appears to be the time indicated by the Nakt;atre~fi 

ru!e of the Baudhriyana Srauta SrUra . 
• • 

• 
THE D.u:DR."\YANA RrLE FOH THE Paiicasiiradiua Sacrifil!,es • • • 

In another place the Baudhiiyana Smuta Siitra lays down the 

following J'U]e for beginni,ng the Pancasiiradiya sacrijic~s. These 

lasted for .3 yMrs and were begun with the advent of the Indian 
• • 
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• 
season of H ernanta or of the dews and ended with the. India~ 

seaso~ of Sa rat or autumn. Hence on the day for the beginning 
of this Paficasaradzya sacrifices, the desired celestial longituee of 

the sun was about 2l{)c. The Baudhayana rule ru"ns as follows:-
• 

Q1iNTT~., ~~f'Jlt +rclrn ~ ~(?q~ ~~ ~{!T~ ~~ ~­
~T~"A. ~. ~T"l_ ~T~'lift~~. ~+fl~T :atlil~'t ~~T ~~p'\: . 
~~~· * * * • • 

B. S. SiUra., XVIII, 11 

" When a person is being served by the five-~arJy sacrif!~e, 

he selects seventeen he-calves wb:i-'ch are more than 8 days old 

and of not exceeding one year in age. He makes the ~acrifice 

with oblations of clarified butter on the new-moon _which precedes 

t~e full-moon at the s~ar group Mrgasims 1 (i.e., .\, if>u and rp 2 , • 

Orionis) and secures seventeen she-calves of which the presiding 

deities are the JI/Iaruts or wind gods." 

The practice was to release 17 he-calves and 17 she-calves • 
for freely 1:oa.ming about in the fields or forests in the lst year, 

17 she-calves in the 2nd year, 17 she-calves in the 3rd year, and 

17 she-calves in the fourth year were also set at liberty. It is 

not-clear if in the fifth year also the same practice was continued. 

'l;he day for beginning the sa\'dfice was of the new-moon preceding 

the full-moon at tbe NirgasZ:1·as (i.e., A., p1 , rp 2 Orionis) grot~p. 
Now in the year 19Sl9 A:D., the full-moon near A. Qrionis fell 

on ~ecember 16 ; and t.he .preceding new-moon happened on 
December 1. . We assume here that the sun's longitude increal!ed 

by 60° io two lunatrons very nearly. Hence the sun reached the 

winter solstice on the day which correspond with the lieW-moon 

on the 29th January, 1930 A.D. 

On thi~t day, i.e., January, 29, 
apparent longitude was • .. 

-neduct 

1930, at 6 .lVI.N. the 

=30W' 53r 1'' 
270° 0' 0"' • 

sun's 

1• Cf. Ap~tamba GrJ1ya Siitra, :XIX, \).3.2, w~ich records a tradjtion of the 

beginning of Hem ant a on .lhe M:rga.Siras full-moon day whi~h corr!'4lpopds to a mean 

date o~ about 2()(,0 B.C. 
. . 

• • ·-

• 
• 

• 

.. 
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• 
Again in this year,-886 A.D., • • • 

t.he longitude of the end of the 1st qr. of BharaJJi = 359° 391 

, , , , 1st pt. o£ the v sa~~a division = 182° 5~' 
, , • ., Mrgaszras , = 36° 19' 

.. , , mid.point of the .'i•avaJJii , = 269° 391 

Thus the Yfa.l: 887-86 B.C. appea.rs'to be the mean date indicated 
by the Baudlu7yana rules for beginnirfg tl)e Nak~atre~ti, the 

Paiica~.aradiya and the Rajasiiya sacrifices. This date l~ever, 
is liable to being lowered by. 76 years or by even • a greattr . . 
l uni-solar period. 

• W~ now take up the Baudhayana rules for setting up fires 

by the householder. 'The rules iu question state• the suitable or 

auspicious days for the purpose and have nothing. to do with • the 

beginnings of the seasons. The auspicious days are the new-moon 

days at (1) Kr'ttikas, (2) Roh£1Jis, (3) Punarvaws, (4) P.1>halgunis, 
• (5) U. Phalgunis and (6) Citr(l. A Brahmin is to set up his fire~ 

in spring. a. K~atriya in summer, a Vaisya in autumn and a 
car-maker in the rains. 1 In this connection it is said:-

(a) "~ ~~r~r: qlaJ+fT~T :a-q'~fGJlllorT~T ~fa ~T {:i''!iQ_ ~~m~ 
~ {:l';q'lffi' ~T~..fur I 

• 
' The new-moon which follows the full-moon in the Visakha 

division, once happens in a year with the moon. in tbe Rohi'ty,i 
division, that is the day on wbicb the fires are to be set up.' 

'l'his rule states when tJ get at the day of a new-moon in the 
. . 

Rohi1J"i N ak?at-ra. There is another rule given· for settling when 

t~ get at a new-moon nea.rJhe Punarvasus (C!astor a~d Pollux). 

(b) ~ atTq'f':>.n: tflot•+I'T~T: ~~T<I'T~T ~fu m .~'liQ, g<MJ~ 
' 

~~~~qf ~ ~T+I'T~'Oft~2 I • 

- . 
' 'rhe new-moon which precedes tbe full-moon in the Nak~at1'~ 

if.?ii4hd (here the U. if~aqhli),once (i.e., on rare occasions) happens. 

in a yeat· with the m~on near the Punarvasu ~astor and Pollux) ; 
tbe tires sho~lil be set up on this day.'' 

These are purely luni-solar-stellar phenomena w'1ieh repe~t • 
•oughly.in 8, ll or 19 years. 'l'he Rohi'l}-i and the Punarvasu 

l Baudbayana 8. Siitra., II, 12. • • • 
~. Ibid, III, 1, : this is also •epeat~d in XX.V .. 18. 

. . 
• 
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• 
ne~-moOI}S answering to the above de;;eription h<!ppened in the 

year 884 B.C., as th~ fo!Iowing ca:l'u:ation wi:l slnw :- • 
..... ---

Year and 
dat.e 

-888~. l39b651 
1\,pnl, 19 • 

-883 A.D .. 
May, 4 1398666 

At G. ;.r. :\ocn 

t9" H' 

34" t' 23" 48' 

• 

• 

• 

. 

.F. M. " l'iiilkha.l)n. 

~ l\1. in Hna ra'l}l l.Jn. for • 
;etting up fires. 

------. ____ , --- -- __ ... ·-- ----- l -88S A.D. 13E86ll6 
June, 3 

- ----- -- ... 
--883 A.D. 13U8710 
Jone,27 • 

62~ 

--
75" 

34' 5H" 

---

M 253' 

15' 

0' 

-:s. l\L :o Put,arvas<J On 
for t-er:iu,ll up fire~. 

-----------. ·-

Visiikha diviswn 

• Punar,;asu division = 62o 69' to 7t)' 1\:l' 

l.;ong. of Pollux = 73" 14' 

• 
lt is evident tl:at sueh new-moons came in also in the year 

895 B.C., i.e. 8 years before tbe date 887 B.C. anived at before. 

The Satapatha Bnlhma~w1 Jays down the rule tLat fires should be 

set up, on the day of the new-mooH with which the lunar 

Vaisakha ended, meaning of COUTbe tlw new-moon, either at the 

Krttikds or H:e Hyades (Rohinis_. TltP<;e.rules for setting up fires 
• • . 0 • 

by a householder !Jave uot!J:ng td do with the beginning of any . . 
seaslin of the year and do not ind,catt· :he ddle of•the Baudhayuna 

Sutra, nor ot the Satapatha Brahmar;a, uor of any other work 

oi the kind. 

• We are thus led to conclude that the wean date for the. 

Baudhayana rules fOr sacrifices should be. :akeu as 1 "e year 

887-16 B.C. .-
• • 

• 
1 Satapatha Brahrflll'l}a, XI,. L I. · 7 ; clted by 8. B. Dik~ita in h- l'IR<ft~ 

'illfC!:~r~, p~ge"130 (M Edn., ~Sl'll ~~r~~r~T'f~TC!~~l:frC! ...... <!fr~~hny 
• 

l!~T~t qu~ Jlfflfcpafu n • 
• • .. • 

• 
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Qne po~t more that we want to notice here 1s that the 

Baudhriyana Srauta S1Ura mentions the name Pal)iMi in t.be . . 
Pravara section 3 (Vol. III, p. 418) and also the name KauHisva . 

Yaska in XV l, 27. Whether these statements p\a.ce tte da~ es 
of the .eelebrated • grammarian and tb e author of the Vedic 

lexicon, Nirukta, bef~re the time of the Baudh.Ciyana Srauta 

StUra (9C{). B. C. nearly), is a {natter that <ta m:fot be settled astrono­

micalll.. 'rrue it is tab at-the word ' Yavaniini ' as found i1~al)ini 

means the written alphabet of the Ionian Greeks, bu~ it wouold 

be far from rational to conclnrle that the Yavanas did not come to 

India before the times of Alexander or c f Darius . 

• • 

• 

• 

• 

• 

• 

• • 
• • 

• • 

• 
• 

• • 
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CHAPTER XIX 
• 

BR.lH.:.L\0A Cl! I:(J~UL< .-.. Y 
• • 

' The -{11lapatha tlti.d tlir '{;,;If ''!I'· •fj,.,J,,,,u~·-~ 

• 

• 

The lirllt' ~;~,ben t! <' -~atapatlw l:?nJ}, n, u,.,, , ;z , 1. P It, !It st r.t 

fOTilt "' anLcati:Cl llj tLe ~0l•vV..;l16 j·<bo;a;_, 

a~Ti: t -.nfu{.~c.atct+'1l't(~ll ~ffi !l'td:t·s~:trt\~a(~~<;)S~t~!Ut~) ~ 

~irefsi: a.tfu~ ~~q ~~'!lif-er ~ffi 11~11 a~ <f~"=lS ~<!1~~1~~6" I 

~~ ~ m~sa~' ~ ~ Cfi~ ~~5 ~Qf!Jll~~~<i ~~5 c~li(~"=lS ~<!1+~1-• "' 
~ 11~11 m ~~ ~'lift cito·r";r1~i +r<fffi r a~iT !!~~:nG: lil'fii <fT ~a~~ 

~~-;j-~ ~tr~:nn~;:~~...-q~~ i[fflT :q l'lt..rn '<fTSJJo1 ~o1"J <ITS LlrCir~S SRfcc.~: UliU 
'-" . 

" 1 n this eonnedton they sa,y ·in wbJ t .;easmt tt> t be ut ~.; 011:0 

~o be rnade ?' Some say 'it shou:d be l:wg:lll w sut:~H er, :a;-; 

summer Hi the ;;eaHOD for the K~atriya~ and the .h••a1nedhu :,; 

the sacrifke for the K~atriyas alone. Th .s sJ,ould b !~t•gu~ in 

spring alone, as spnng is the seai'lon fur tbe Brab[!t<u.ta~; u·l~tenr 

makes the sacr~jiCt; begins,:( by being a lJru/trtil~iO 11~ ,[ u·ere. 
Hence thts sacrifil'e i::~ to be beg~.;n with '. e "Pring aione. 

That beginning takes place on tl.e ful.-mocn rif-ht at tt e .. 
Phalgus. Six or seven days before it, come ~Le ptit>;:;ttt w:,o are . 
adhvaryu, hotr, brahmd, udgatr. etc. • • 

w this pa~sage we get tL1e indic·ation tha: rhe .lnd:an "Pring 

at tflis period, set in at the full-moon uea.r the •Phulqus ur !!:at 

the sun had.the tropical iongitude ·of i:l3U' on ti.e iL, :-,,coL Jay 

flf Phiilguna. lu the earliest Vedic tiUJes t.'w iu:i llluOr: d.;~y of 

• Pluilguna was the winter oolstice day, and tJ,e bu, w" ~ ai1vut 

4600 B.C. Here we notice a Clear statemenl thdt tf e .~I·!! oun 

• day of Phalguna was the beginning of "pin"'. The>. 1late "fiOLI, L 

• 

. . 

i~ at the end of this trunsitiuna 1 ae;e, has been ,hov. u in t Le next 

chapter as about 625 B.C. Although tbi:; Hriilzmo~tue recor~ 

1 Satl!lpatha 1:iriihmal}a, 13, 4, 1, 2 to 4e Weber', EJr;., [llg<, !179 

• 

• 
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tbe · traditioJs about Yajnavalkya and Janaka of l\'Iithila, 
the prtsent recension of it cannot be much earlier than what has 

been stated above. This change in the meaning of the PMlguni 
full-moon is also reeorded by the Apastamba and I\.atyayana 
8rauta SiUras. • 

In the 'Faittiriya BrahmaiJ-a also we pav• evidence of this 
new meaning of the Ph.algitni full-moon dai :-

•• -\. Q ~ ., 

<m~t iitti'RaltSflilm~llftcr I <m~l "f litt&Pt~cr: I ~ 't<:fi{il8t<tNtq I • 
"' 

~i!l~m wmr 1 g~ <i! ttaaq_ift ~it~~= • · m ~~sf'r.mr-ri 1 .~ 

~mrml * * * * 
!t)~ ~ {NJ;:q~~: I ~d~ ~~q at~~ I ~{-t ~~: 11~11 

"' "' 
• 

cr ~qr: lfi~!J~'Rfr•n=rt~'clra 1 ~r ~ ~·qr {tm: ~~ ~ 
lfi~!Jill 1 llf!a tt<r ~<r(J,.~{~rfrifqf'clrq 1. qrq-{qr.r_ ~aria 1 ~~~r~-efur 1 

·~ ~ SI'~T {tml ~~{~ l ~'Qllfi~~<t'll ~ tt" ~~{~ill'<n7.r I • 

~"'1: +T<lrn ~ ~~~~~ 

"A Brahroal)a should set up his fire in spring.· Spring is 

the season for the Brahmar;ta ...... what is spring is the first season • 
of the year, One who sets up fire in spring, becomes a chief 
amongi:nen... ........... Summer is the season for the Hajanya 
(K~atriya). A Vatsya should set up his fire in autumn and 

aotumn is the season for the v aisyas. 
" Fire should not be set up on the day of full-moon at the 

Purva Phalgunis ( 8 and e Leonis). It is the last nigl1t of the 
year what is the full-moon at the Purva Phalgunfs ; a man 

becortles a sinner by mak!ng fire for the year at t.he 

fag end. Fire sh_ou~d be set up in the full-moon at the Utta~~ 
Phalgunis ( (3 Leonis and another small sta.r near to it) ; 
it is the first night of the year-the full-moon night at the two 

• Uttara Phalgunis. A man becomes wealthy by making fire 
from the ver.y beginning (of the year),'' • 

Th1,1~ in the Taittir"iya Brahma~a also we have a clear indi­
cation of this ne"-' meaning of the Phalguni full-moon. '!be date 
for this meaning cannet be much earlier t.han about 625 B.C. as 
is set fort~ in the next chapter .. 

• 
1 Taittiriya BrijJtmaWf, 1, 8, 2, 7-J3. 

27-1408.13 
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• 
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• The. qne:4ion wh•ther ti r :-uperit•r limii to the dat~ when 
• • the full-moon at the f'ltara Phrilyrmis marked beginnmg of 

sprin~ c·an he rai>'td hi;.cher tl,an this 6~5 B.<'., lt'l a very knotty 

one. If it <:an be est::!blished tJat at ~he time of these 

Briihrna~ras, the calendar maker;: could•discover the occurrenee 

of the second PhiiltfUiuJ a~ an intercalary ruunth, the date way 

go~ to ,757/: C., :1::~~e following c~kuleti(~ll" will shorw ;-
• lrn lieh. 21, I ,,,(, .\ ll at Cr.~J.-(. hr. or K.:\LT., 3-R 

A.:\J. we have. 

Apparent surt = 330° (JI 81
' • 

• • ,, Moon == 14R" liV nearly, 

• 
The full-moon ha ppene<l 4 hourH iater, not very far fr-..rn 

• {3 Lconis, the' jm.diun' :-:tar uf tlw nak!falr:l. Uttara PhtifgttYIJ. 

'l'bis fu!l-moon was f:irnilar to that wbich happened on ::.\Jarch 

28, 1945 A.D. 
• Again as the Satapatha Rrahma·~ta has very frequent 

references to A!fdrjhd1
( ~), which means the full-moon at 

the nak!fatra, U ttan1!fd~llw, we under~tand thH t tbe fu 11-moon at 

this nak~atra in mu.e yean. u arked the st.anrner solsttee day. 

Now we had on July 1, 762 A.D. a full-1;~oon il8 :~ 

• 
• 

On June, 80,-76~ A.D , at G.M. ~oon . 

• 

• 

Appt. Sun = 8H 0 7' .).fl. 

, , Moon = 265.0 f'l 44'1 nearly 

Sravanii} 
or Alfatr = \;1 63 o 25' "11 " • 

• 

The ~Jll-moon happened about 12 hrs. rater, i e., at about 

• 5-8 A :YI. of Kuruk~t:<tla mean tin:e of July. l. and this was also 

summer f:olstice dav. This tull-moon "'as similar to that which 
• J • 

happened on July, :31, 1939 A.D. TII!' ,<qafapatha BJ'dhmaQa 

inrlil'ate8ethat the ii~arjhl or the full-u1oon at• the ri':Jk~atra 
• ii~a~lha was in sollle years the ~,;ummer solstice day . and in some 

• • • 

1 Cf. Satapatoo Briihma1Ja, 2 cb., 6, 3, J,ll-13; 8 ,b., 5, 4, 1; the last reference bas 

"'il~T ~ ~~ ~1il qyfq which ;s ~st s "gnilicoot. ~f also 11 cb 1, 2, 5 and c .• 

0 

• 
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• • 
)'ear_s the full-moon at the Uttara Phalgunj. marked We comi~g 

of spring. TLese two phenumena, of course cannot happeii in 
the same year. • 

If the rule-giver8 or calendar-makers could discover Lhe second 
· Gaitra as an intercalary month, the date may go up to 901 B.C. 
for the Phaiguni full-moon m~rking the ttdvent of spring. We 
had on }feb. 28,-90~ A:"D., G. M. Noon _, 

• 
Appt.· Sun = 330° 241 56" 

, Moon = 144° 591 5011 

{3 Leonia = 131 o 221 4811 • • • 

• 

'rhis full-moon corresponds to that on 31st March, 1934 in • 
respect of the illOOn' S phaf3eS near to the fixed sfars, . e 

• The corresponding a~aghi fell on the 2nd of July, 906 A.D .• 
on which at G. M. N., 

• 

Appt. Sun = 89° 49' 22" 

, Moon = 269° 31 33" 

and Altai~ or} = 261 o 27, 2911 
Sravat~-a 

The full-moon happened in about H hrBr.; It :was similar to 
the full-moon on Augu,;t 1, 1921 A.D. 

It must be said on the other hand that the V e.dii:ng.a •calendar 

recognises only the second if~agha and the second Pau~a as inter­
cal:try months. On this bas:l's, the date cannot be raised beyond 
625 B.C. • • • 

• 
• 

• • 
• .. • • 

• • 
• • 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 
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CHAPTER XX. 

J3H.\-rl:\L\~ A CB HO~< )LOU Y 
• 

• 
T~w•Hejerences from thv Kiity' yaru and 1he .lpasfamb,1 

i~raula Stitras 

In this chapter we propu8e tu mterpret H" far as possible ~be 
following time feferdnces firr:t from t!HJ K,Jfyoyana ::;rauta Siitra 

and shall abo co11sider those from the .lpuskrnba 8rauta S11tra 

Those from the first work are : • 
(a) ~~~T{:I'{~-~1 

['t l, XlV, 5, illL • 
" The day for being c"rHlt:'l'IHted ·or th,· s,u,Is-vata bacrifice 1s 

the seventh day of the ligli t bad (of Cd f11;." 

(b) ijU~ ~'1il'~~~ ~t n,n ~t;re:r err n 
:··.n,u,l.2 • 

" 'l'he 'l'urrlya~w t'acrifiee 1~ to be r11ade on the .5th day 

(tithi ?) of the light half of Vai8,ikha r of Ca fr·1.'' 

(c) f~: tm~: u~u ~ ~~mat: 'm<~""ftu~•m<~~m~~ ~­

m'omi t~Wfl"Ci'imr +I"T~T"l_ ~"<l'~l+rTOJ,. f~atT%'T"i;_ll~ll 
• 

•" The s~cond i~ the five-yearly or the Paflcasriro,ilyo saerifice. 
• • 

One who is being served by this sacrifice colleds _in the light half 

of the mcftlth of A.svina, tLirty-four animals' i.e .. 17 bul! ralveR 

• and ]7 COW-Ca]VPb) Which are fiatred to the 1.\laruts tO ue Jtberated 

• in honour of the • Vaisvadevas with the proper ::;acrifi~ial fees to 

the priests.'' • .,. . ~ 
(d) 'ti'Tij;;rm~: qrr~~~ 11111 

• 

.Pt. I, v, I, 1 • • 
• " The ·four .monthly "sa~rifices to be begun on the full woo)] 

• 
day of Phdlguna.'' 

• 
\ 

• 



• 

:i3RA.HMA~ A CHHt>NOLOGY 2i3 

(~'J alT'fl.;.n "~~~f.r;'ftffi m:JTtlfl.ll~<lfil~ fil+i~ Cf~U'Il1''611m; II· • 
• • Pt.J,v,~,L 

'' The Varw:wpraghasa ceremony is to be performed .on the 

full-moon day of A!firf,ha ... :··' ... " 

" The sacrificer who wants a year-long sacrifice sh•ult" begin 
by performing the Sunasl,riya sacrifice with Soma or an animal 
an the day of the first visibility of the crescent before the full­
moon day of Phillguna ; the sacrifices to co~tinue from the 

full-moon day.' • 

Pt. II, xx,1, 1-2 . 
• 

'l'he king who wants all his desires to be satisfied sliould 
perform the Asvan1,edha sacrifice: be should get consecrated for . 
it on the eighth or the ninth day or tithi of the light 'half oJ 
Phdlguna.'' 

Pt, II, XV, l, 4. 

'' A king should consecrate himself for the Rc'ijasuya sacrifice 

in t!Je light balf of M aglz.a." • 

(i) cmmr= ~~aN~ 'L,n . . 
Pt. II, XIV, 1, 1. 

• • 
~' The V ajap~ya saerifice is to be done in autumn by people 

other than Vaisyas, i.e., by the Brahma:t;J.as and· the K~atriyas." 
· Of the 9 references quoted above the most striking are tlfe 

references (d) and (e) which tend to EhOW that the full-moorf . . ' 

day of Phalguna was regarded as the beginning of spring and 
that' the fuJI-moon of ifsiidha was taken a"s the sullilmer solstice . . . 
day or th~ advent of the rains according to the nature •of 

• 

• 

• 

• 

~ifferen\ years of the time. 1t is evident that both such • 
full-moon days as indicative ~f the starting of.spri~g ~nd of tM . . 

raiqs, cannot be compgsed. in the same year as four lunations 

• . . .. 
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= 118 nearly and the two seao;ons roughly = 1~2 ~a)~. •'l'h1s 
• • 

latte~ period is affected by the position of the sun's apse line. • 

Ori;¥nally in the earlier Vedic period the full-moon day of 

Phiilguna meant the winter sol8tice day, wh.en the naw-moon 

of ."!Jdgha euded, alsu meant the same Jay. of the tropival year. 

These phenomena • cap1e at interval-: of four •years as 
4 tropical years = 1161 dayli nearly iwd. 19:5 luuations = H61) 

days ~r~ximately and the moon's perigee playing an Jmf!ortant 

part may contribuie ro the equality of the two periods. 

Now comin4 down to the time of the Kiityiiyana ,graufa Stitra., 
the same day is• spoken of or indicated as the beginning of 

spring". We are thus lod 10 a period when the fu\1-:noon day 

of Phiilgun,z came to be interpreted differently \Ve accordingly 

take t1·e f~:l-moon da;. df Pha.'qunn of the Kdtyrlyana Srauta 
Sidra to be i:l day Ilk<' tht> :.!fith of :.Vlarcb, 1937, the latest pob;;ible• 

day ju ou1 tnne for tbi-; lunar phase ac0ording to the Veddtiga • 

ealenJar, wbwh was taken for the beginnwg of spring at the 

time of this Srauta Sittra. 
• Now on :.Vlarcb ~6. HJ:i7 at G. :.\LN., :he sun's apparent 

longitude was = 5o \!61 nearly, and this longitude at the time of 

tbis Srauta Siitra was according to our interpretation = 330°. 

Hence the shifting of the solstices was ;15° ~61 up to H:Jd7 A.D. 

This indicates a lapse of 2560 years t;ll 1937 A D. and the 

date as,-623 A.D. 
Similarly using the lateat pos~ible day for the .I.~~itflw full­

moon day accr~rding to t be V eddnga calendar in our time was 

the ~9th July, HHL On this day at G.M.N., the Sun's longitude 

was /= 125° ~0' nearly, As this longitude at ;he time of this 

,qrauta Sutra was = 90° for the summer solstice day, we see that 

the shifting •of the solstices till 1931 becomes 35°23' nearly, 

in.dicating a lapse of 2560 years and the date as,-629 A.D. 

• Thirdly by consi~ering tbe reference (b) as to the Tv,;niya1J.a 

sacrifice day, we take the day .in question•as sim1lat to April 

~5, 1936 A.P. which wa:; the vernal equinox day of a•year at-the 

tirr~e of the Sra uta Sutra, 
Now on ~pril 25, Hl;-36 A.D: the sun's apparent loJgitude • 

;as=35cl', 'Yhieh• represent.s shiftin~ of the solstices, and the 

year arrived at beeomes,-62:;1: A.D. • • .. • • 

• 
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Fourth~ it is possible to arrive at the date ,-624 A.D. from 
~ef~rence (c) from the Pancasaradiya saC"rifices. TTw ~a1 i o 
question appears to have been the Anuma.t£ full-moqn day of 
.iisvina. 

. 
• 

The reference (jl. is an echo from the Sa,tapatha Brahma7Ja, 

and this &auta Siltra is a crude~ follower of an old rule. The rest 
• • of the referances do not present any peculiarly interet:>ting 

• • 
featut>e. -' 

A calendar for,-6'24 to-623 A.D. and for one d~y of,-629 
A.D. are shown below, giving the sacrificially important dates: . ' 

.Julian 
Calendar 

Luni-r,:olar Elements at G. M. ~. 
• 

I Appt. Moon I R~ma~ks 
--------+-------~-------+---

1 
j 

Summer Solstice day on 
1491416 89°50'8" 269.32' ii.siidha F. M. dav. Viuut~a 

Praghasa to start. - • 

1493228 I I 
Lunar Vaisakha,_ 5th day of 

359.48'3" . 54•4' light half. V. Equinox day. 
--------+-------T-----:---- Turayat~a sacdice day. · 

9°27'16" 1181 •58' ) F. M. near a Lib~a (Visiikh•> 1493238 

1493414 li9.10'23" 1 353"23' [ 

Anumat£ F. M. d·•Y on Au­
tumna.I Equinox day. Piinca-­
siirndiya to start. 

-623 A.D. Wl3563 
I 

F. M., i~ U. P_hiil~y.n.i spriTlg 
begms Caturmasya:.;,td start. Feb. 25 

PrecessiOn of Equinoxes from -624 to 499 A.D. = 15°32'28". . . 
The Dhani?~hii nalt?atra exteuds from 277°47'32" oo 291 °7'3" 

• • 
A§vini ,, " 

,, 
" 344°2713211 to 357°47132" 

• • 
Uttara Phalguti " " 131 °7'32" to 144°27'20"• 

U ttara A?iiclhii. , 
" 251 °7132"to 26f"27132" 

• 
Visakha 

" " " 184°27132" to 197°47132'1 • • • 
• 

~e are thus led to conclude t,ba.t the I<.iityayana Srauta Siitra 

should be a:ted about the period from,-6'29 to -6'2~ A.D. Tpe" 
.date ofe the rules for the various sacrifices can not be raised, 
but it may be lowered, if neceesary, (for the book) o:a literary an<l 

other evidences. • • , • • 

• .. 

• 

• 
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In this connectiou we c·ite the ro:.vwin,.., tule;;• from •the 

Apast~mb~ Srauta Siltra ·- • 

(a) at~ ~ <{ ~R:{~~: ~ mmr 11'11 

;a~ CIT ~~if~ 11~11 V111, l, l-2. • 
• 

''Inexhau,;tible be.com.e the merits of the periorulilrt~ of the 

four monthly \cJturuulsya; sa,crificeo. Thtse. should be (begunj 

on the .,..il-~noou day oi Phiilyuna or of Caitr'l by usmg the• reus 

addrebsed to ti:e Vtscedecus." 

(b) ;r~~ ~ma ~mrmmm~lffi 11 var, '1, 18. 

"ILl tile four r•ontlt>J which are <:ourHed a;; jJadhu .~1',Jdhata 
• &e., tl;e perfurruers of cue c(Uurmasy•J sacrifin•.:; d::vuld ulf<'r 

cakec, which are formed of one hemrsphere \kaprd•I' h, oblation,; 

to the fire.~ 
• This shows the same feature as the Kiityiiyruw Sri)U/•J s,ura 

rules ou this point, ciz., th·lt the ciifunniisya sacr,ficetl ,,hould 

be begun with the advent of sprinJ and the tropical Htonths 

of Madhu and JJiidhava constitute the ,pucg . • Here the literary evidenl'es ma .v sPH 1e the prion ~ y in c une of 

~ the two Srauta SiUras. l':lo rar a~ tl:w a,;(I'vrlO'-i,l'al inJicatious ~0 

they point for both the period of about 630 to 6::.l4 B.C . 

• 
• 

• • 
• • • 

• • 

• 
• 

• 
• • 

• .. 
• • 

• • 
• • 

• 
• 

• • .. 
• 

• 
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6HAPTER XXI 

INDIAN ERAS 
• • 

• 
• 

• • 
, 

E~iipses m the Sa1hyukta Nikaya and the Date 8f 
the Buddha's Nirvii~w 

·There are tvyo opinions as to the da,te of the Buddha's Nirval)a . 
• Some or a1most aU modern scholars are of the view that the 

• 

event took place in the year 483 B.C. 1
; on the other 

hand there is a Ceylonese tradition that it took place .in the 
• year 544" B.C. In the present chapter we want to settle which 

of. the above dates for the Buddha's Nirval)a is correct, by the • 
data furnished by the account of the eclipE>es recorded in the 
Sa1hyukta Nikaya . . 

In this work, Part I, Sag at ha- Vagga, Book TI, Chapter I, • 
i; styled Devapntta-Saniyuttam. In it the suttas 9 and 10 speak 
of an etlipse of the moon to have been followed by an eclipse of 
the sun. Tbe context appears to indicat~ that tbePe eclipses were 
separated by only a fortnight. The original Pali texts2 are 
quoted below as far as necessary : 

§ 9. Chan dim a. 

l. Savatthyarn Viharati ~ 

• 

Tena kho pana, Samayena Chandima devaputta Rahuna • •• 
asurindena gabito hoti II Atba kho Chandima devaputto Bhaga-
vantam anussaramano tayam Velayam imam gatham abh~si II 

2. Namo te Buddha Vir-atthu II Vippamutto si sabbadhi II 
Sambadhalljltippano-smi II tassa me saraQ_am bhav.1,ti II II 

3. Atha Kho Bb~gava cbandimam devaputtam arabha . .. 
Raburn asurinda'm gatbaya ajjabhasi II • 

Tatbagatam arabantam II chandima saraQam gato II 
!tabu ctandam pamuncassull buddha !okanukampakati 11. 

• 
1 Cunningham's Book of Indian Eral, ll• 34. 
2 Fet!r's Edn. of the Samyutta Nikaya, Part I, pp;50-51. 

~8-1408'8. 

• 

• 

• 

• 
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• • 
• • Vv'P giw the•tr''~'''' ·ior; hv "\h-;, Hlns Davids':- • 

:'The Ex;l!tt>d One \\:1'- oJHP sruynf! at Siha!lhl. ~ow at 

that !iwe Chan<li; ~;;. ~on of the IJ<'VCJ'-', wt~ --eizt>d by Hiihu, lord 
• 

of .\~nraf'. Then Ch:n~<lin,ii. ,., 1':ng- r'•e Exalted Orw to mind, 
• 

invoketl him bv t bi ~ vcr"e ·- • . . 
0 Fh<ldl1,, ' fiNo • :.:'on be tn ti,Pr' 

'l'hon art wholly ~et at iih~rty·~ • f.o' r <Pt' f·JJ,.,, i•tc•) dire.! ~tress' 

Be ' 1'·'11 ·•:-v rpl'u_:t> ~r1d nv hi,[·n;.: pia.·"' 

Tl~t•n th-> P.xnlc•''1 one ad ire._,,. l vers<-' :q Rih·:, 1n•··l o:'"rht• 

~~ULH. OJJ bt>,Jalfof ('l·ilndisnii, qon of •}Jp Dev::Js:-

• 
To •he 'I'a:h'ig-atd, the Arahan~ 

Hath Chn<?iP·i' for hr 1p anCl refwre ;..<l"f' 

0 R:ihu, '~" thP moon at ll1Prlv! 

T!·e Buddha" takt> t ompassion on the wor1.d." 

\Ve next 1·ite thP sPdinn <~r "u·ta: 

~ 10. Suriyo . 

• 

1. Tena kfto pH.na Sarnavena ::lnrivo r!evJputtq Riihunii 

asmindena gahito !loti'[ A'ha Kho Ruriyo rlevaputto BbagavantJrn 

anUl'Hararnano Uiyam V"'l'iy0m :rn,1 •t ;!~thiirn abhiisi 11 I • 

2. ~·l!D) te Bulltu v~-~a t\hn 'I V:pp<!'UUtto'li sahb;~ . .{hi 

Sambiidhapatipoann1,; n: 'I ta~;,n m-' -,•rJr.t1·n bh.:lVati I I 

• 
• 

3. .\tha Kho Bhagav'i Rmiya'll devaprdarh irabha 

•Hahum asurind'1m giithayii ;li:hahil""li I I 

Tathii~.wtam Hrah:lnttrn 11 Suri:va saral)nh gato I 

Rahn pamunca Ruriyaro 11 bu ld'1? 'nkaou'Kampakati jt 1\ 
• Yo andhakiite tamasi pabhari1'wro 

0 

Verocano ma1,1~ali nggatejo ;; 
• :\H. Ri.hn gil'i(•aram antcdikkhp 

Paiar1 m::pna Riihu parnnncn S•iriylln-ti I il 

:VIrs. Rhvs Je)av:d..,' tn;n-h 1 inn n:n~ as follows:- • 

"N')W (It that time. Suriya, son 0'' Tfevas, was seized by Ribu, .. . 
lord of \surai'. R1ri\·r. ealliw..,:· tbe l~x'l 1 ·ecl Qp,~'"to mind, nvoked 

him bv this verse:- • • • 0 Buddha.! Hero! Glory be to thee! 

errhou art wholly set.at liberty! 
• • • 

1 The Rook of the K:1tdred Sayings (Sati?yulta-.Vtlrtiya). pages 71-7l'J 

• \ 
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• 
Lo! I am fallen into sore distress. . . • 

• 
• Be thou my refuge and my hidi~g-place! • 

Then the Exalted One addressed a. verse to Rahu, lord of 

Asuras, on behalf of !luriya, son of the Devas :-'-

. 

• 
.To the Tathagata, the Arahant, • 

• 
Hath Sur_iya.for help and refuge gone. 

0 Rahu, set the sun at liberty ! • 
The Buddhas take compassion on the world. 

Nay,·Rahu, thou that walkest in the sky, 

Him that thou chokest, darkening the world. . . 
Swallow him not, the craftsman of the light, 
The shining being of the disc:, the fiery heat, 

My kith and· kin-Rahu, set free the sun !" • 

• 

We understand that the eclipse of the moon was closely • 

fo1lowed by an eclipse of the sun, and apparently at a very short 

"interval, vZ:z., of a fortnight, as the pbra.se tena kho pana santayena 

(~ ~ ~: ~Of) indicates, i.e., the two events happened • in the short period of time of the Buddha's stay at SravastL 

No,;v the mere happening of two ec.lipses, one of the moon 

followed only a fortnight later by one of the' sun, is not quite 

adequate for settling our problem. We want one more 

circumstance of the eclipses, viz., the lunar month in which 
these two eclipses were visible at Sravasti. The Devaputta 

. . 
Samyuttmn contains ten suttas in all, of which two relate 

to Kassapa, one each to Miigha, Miigadha, Diiman·i, Kiirnada, • • 
Paficiilcanda, Tayana., Candimii and Surio. All of • these ~re 

spoken of as sons of.Devas. .. 
Now 'the Devas according to the Hindu tradition '!re 33 in 

number. 1 They are the erght Vasus, eleven RudraB, twelve • 

Adityas, Indm and Pmjiipati. 

Here lfassapa Dev~putta may be identi:fien with Prajtipati 

• the pr~iding deity of the five-yearly luni-solar Vedic cyde. 
• • 

The twelve Adityas are the twelve months of the year and con- • 

• 

seq-uently ihe ·lunar month of Magha is a Deva according to the 

Hindu tradrtion. It is therefore likely that lunar Mrighn itself • • •. 
1 BrhadiirarJ-yaka i..ipaniJ~t, Chap. IH, Br. 9, 2-3 . . 

• • 
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• • 
1s ~oMn of here a.s :Vlagha D1rapultfJ in :,he Satilyukta ~'!kaya. 

In the Dcct1p11! 1'1 suttn it j, ,,lid !hat first ca11:e 1\ri-;.,tJfHl to meet 

the Buddha, theu ca.me llJglt,J and tht>:l earue the re;,t. So far 

as we nn under,:tand ul the allegOI') underlyrng these s"ltas, the 

winter sobti<:e Uil v mariw16 the u,dveut ~t Ku.>;,i!lf'tl or PrajiipiJl i . . 
came first, then ·cau1e the full-moon ending month of Jldgha, 
a ~caput! a with the full-ru JOn ntJari:he•nak~tdm Pu~va. The 

Det'apuftas of the section are probably some other god~:> either of 

the Hindu or of tht:l Buddhist tradition. 

The two consecutive ecllp:;es spoken of m the 8a1nyziktn 
Si/.,tiya most p~obably happened in du:' fo:lowwJ order: 

(11 Kassapa or the winter solstice day came first. 

(:21 • An eelipst-> of moon followed it at a.Gout tile 'junction 
star' 8-lancnt.' 

(3) .~u edJp:;e of the :;un came J forru:ght later. • 

Thus the solar edip8e lw ppeued L: the miudle of the full-

moon endin6 Jlrighu aud the lunar ec:lipse .1t its beginniu;;; • 

both the astrouo.nical events wert• observable frotH t;riiva;:;d 

where the Buddha v\as staY:n.-: ut the time. • 
Now ou looking up the work Canon der F rt.'Jtf:rrtt.s.S£,,

2 we 

find that ltl tht· perioJ of tirne from -38U A.D. to ~4c3 .\.D., the 

only ec:hpses fi1st of the moon and tb('n of the sun at au .uterval 
of a fortrught, of whiL h :he sutar edipse happened at the ruiddle 

• 
of the full-lLoou endtng Jlaylw, aud both the eclipses were 

visible fro~ Sriivasti, were 
• • 

• 1.l) .\_lunar eclipse on 

r>eeember 29, -3.5\:l A.D. (0GO B.C.). Julial!l day uo.=l517246. 

Full mo._,n bappeHed at 17 hrs. :{0 UL G. :VI. T. or ~3 hrs. 0 rn. 

• LS.'f. Magnitude of the eclipse = (i'(:) Ind1an umts. 

• Duration of the t'l'hpse = ~ hrs. -!U mius . 

• 

• 

• 0 

" .. 
I At rtt1, period of 'lllle il full moon .J.t Jbc.ut iJ • be.hin~ 15-cuncra; gave the 

winter solstice day. .B'or on December '27, .)7li B.C. "t G :VL .~oon App. Sun "' 

271)" 17'. App. )low = 95' 57' anJ 15-cunc•oc = 'J3° ne:;rly 1<'11!: !toon ha!'IJened 

about 5-l/ A.M l.b.T. and' Sun rea~ht'd the winter dObtic~ at abvut hJ-45 A.~•>l . 
l.S,T. • 

~ The great bouk on eclipsio uy Uppol:cr, vrenn<>, ld87. 

.. • \ 
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• • 
• (2) A solar eclipse on • 

January 14, -558 A.D (559 B.C.), Julian day no.=1517262~ 
New moon happened at 6 hrs. 38m. G.M.'l'. or 12hrs. 8nT.l.S.T. 
r..~ongitude of conjunction of Sun and Moon = 288°·401. 

The central line of the annular eclipse. passed through the 

three pla;es A, B and C havmg the-following longitudes and 

Ja.titii~S ·- • .1' 

• 
Station Long. Lat. Location of Station 

. A 30° E 35° N 150 miles west of Cyprus 
B soo·E 31c N N anda De vi Peak of the· Hiroalayas 
0 ngo E 57° N A place in East Siberia. • 

Both these eclipses were visible from Sravasti in ~e district 

-of Rae Barelli; the first was a partial eclipse.of tbe moon and the 

• second though an annular eclipse was a partial one at Sravastt 

The sun had reached the winter solstice 18 days before the day of 

the solar eclipse, i.e., on the 27th December, 560 B.C. 

If we accept that the Buddha's Nirvar;a. happened in 5~ 
B.C. or -543 A.D., the echpses in question as referred to in the 

8a~yutta Nikaya happened 15 years before that date. The other · 

finding of the Nirvar;a year as 483 B.C. becomes 76 years later 

than the year of the eclipses. If the tradition of the eclipses is 

true and our interpretation of the month of their happening be 

correct, the year 483 B.C. for the Buddha's _Nirva~w !s inadmis­

sible. Here the Ceylon-Burma tradition as to th~Nirvar;a-year, 

'IJ'iz., 544 B.C., is really tM true date of the great event. 

• 

... 
• 

• .. 
• 

• 
• • 

• 
• 

• 

• . .. 

• 

• 

• 

• 

• 
• 

• 
• 

• 

• 
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CHAPTER X XI I • 

·l~DIA~ EHAH 
• • 

Karu~ka's Er11 

• • 
• 

• 

• 

The eras used in tht-~ KharO·'ftiU mscript•ons are ,till a matter 
for controversy. D:·. sten Konow in his ce,ebrated edition of 
them .in tht> Cotpus I nscript ionurn I nd c"rum, Voi. II, pp • 

• 
lxxxii-lxxxiii, has ,·ollected together B6 instances of dates from 

thest> inseriptions and ha~ divided them into two groups, A and B. 

The dates• ust>d in Group A. belong to an earlier era, while. 

tpose in Gron~, H use the era or the regnal years of Kani:;;k.a. In 

this chaptt>r we propose to <tscertain the en1 used in this second 

Group B Of the rLdes in this latter ,.;roup only those whil'h ;He 

found in Xos. 213 and:\,) .~i\'::l us some clue a;, to the era used, • viz., 26 Zeda. !iiWt .11 J.~ughaso mo8rL8tJ d. 2u Utu.raphayune ts'a 

K~ur.wmi marodasa tiWrjhakasa Ka•.ti~kha8a ru 1emi. • 
3.) "Cnd. s,ufi !H cttnw1 mahasu ·h;asa atharrt di 

K~unarn i Pi1 rvlitj.lght. 

The"e in "L.tnces ;;tate that in the eleventh yt'a' of kin;.: 

Kani~ka 01~ the '20th day ,;{ landr .\~a~l'lu. ~f1e rWJcll: w.ls r•or­

joined witlr the 111/h.yalm Uttaraphaly<~ni, ,,.J tbd in the year 
• 

61, of KaniRka, tlJe moon'~ n'Jks1/fr·t W.J- Purvsur~dh,;. on the . . . . . . . 
8th d'iy of ca.ilj(L From -,orne exampJe" of d•n.e Ill thP Kh·uo-~tltl 

imc~ption,., D1. Konow ha::; come to the c·oru::J~::;iuu th,lt "tLe 

full-moon da~ mu::;t be the fir::;t day of the month," the chief 
~ample bein~ that the first day of Vaist!kha Wd., taken as the 

iull-moon day of Vaisdkha (sarhvatsare tisatime IO:l ce.~akltasa 

divase prathamime • di atra pu~wpakw-""""X~. 10, Group A of 
Konow ',., J istl. Ht>re there i,., no room for a difference of opi.tion 

• • • 
w~th Dr. Kono\v. [~ut I have to o"lj tlut thi-- -,yst,em of reckon-

• ing the rull-tnoon eudin;..:· lunar months i;; 110t ludian,-it a1ay b~ 

Greek or" it" may be Babvlouian. The month that i,., called 

Va isilkha in thi,_ 1;1seription ~ould be ~ailed the full-mooll en din;.. • • • . . • 

• 
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• • lunar Jyai~tha according to the Indian reckoning, In lhe 
Mahabharata also we have ''the full-moon iwar the Maql.-7s is 
about to come and the month of Miigha is also drawin.g to its 
ciose.' >i • 

,Now accepting the reckoning of the full-moon ending months 
as reekon~d in the inscriptions, the me3J1in~ is clear that the day 
that is spoken of .as .the 20th of A~iiqha, is the 5th day of 
new-moon ending Sriivar;a and the 8th day of Ca.itra. is•'fhe 8th 
day of the dark half of Ca.itra. Hence we have the dates a•s :-

(i) Year 11, month Sravar;..a, 5th day, Uttaraphalguni. 
(ii) Year 61, month Caitra, 23rd day, P1J.rfii~aqha 
Dr. Fleet is of opinion that the well-known Saka era arl'd the 

Kani~ka era are but one and the same era. Now the years 11 
and 61 of the Saka era- are similar to the years 19~5.and 1937 · 

·A.D. of our times in respect to luni-solar stellar aspects, and 
(a) In 1925 A.D., on July 26, the moon's nak~atra was ll . 

fhalguni, and it was the day of 5th tithi of light half of 
Snivar;a. 

fb) In 1937 A.D., on April 4, the moon's- nak~atra wt.s 

P. if~ar!ha. 
• But the 4th April, 1937 A.D. is shown in modern Hindu 

calendars as the 8th .day of the dark half of Phalguna. It may 
be observed, however, that the Vedic standard mouth of M.iigha., 
came in the year 1935 fr.om Feb. 3 to March 5, and that no 
intercalar.y month would be reckoned in those da~.-s of pre­

scientific Hindu astronomy within the next 2i years from ]'eb 3, 
• • . d f 1935, as was rlone in the present-day Hm u calendars rom 

• 

Sep. 16 to Oct. ~5, in the year 1936 A.D. He.i1ce the • .lunar • 
month that was called lunar Phiilguna in the modern calt>n~ar 

for 1937, was called the month of Caitra according to tbis old 

• 

• reckoning. Hence from a purely astronomical st.anclpoint., 
Kanis!&'s era and the well-known 8aka ~ra may be identifie~ 
wiijt ~ach other. Irut this Saka era, started from 78 A.D., is 
perhaps to •be a·ssociated with the death of a s-.:.ka king· a~ . 

• • 
1 MRI!., Asvamedha, Ch. 85. 8 :­

• 
.. 

• 

• 

I 
ill'<ft "1 'tli~OM'1~ otT~; ~~ 8qj)~~: II 

• .. 
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Brahma14.upta ;,ay,.,-"~~OfigO'IT: (~J"q,) ~~:." 1 
• The 

Kaii.year;, wer"" ;,JnJ •elap,.,ed) at the death of tbe ~aka kilt;..:." 

Aguin _Jjrahmagupta call,- ·be year-.. uf the 8aka era as" the year;, 

of the Saka kiog;, (~Ofillttl1l1T~ q~~~:. ~~:,"2 i.e., 
when 5.)0 year;, of the 8a~a kin,,; hud.elap;,ed). Hence the 

regnal year;, of kiu;..:J{al!i~ka may t~ot be the ;,arne a"• the years 

of the $aka era a~ U;,ed by f1e Hindu ~:.trt;I•omer". Jt seems 
likPly~at_the Saim era wa" ,..;tarted with the death of the-prede­

ces;,or of Kani~ka whose real acces;; 011 to the throne l'ame iu the 
year 7H .\. D., wb de hi, re;~na[ yc>1r-, were rt>ckonrd from tl~e 

Year of hi- eoro11ation. On ~his bypothr'-l'- Kanr..,ka's re;.;r:al . . . 
yeaf.lt.\ • or bi:. erill were ,.,rarted at a wry -,ftort i11terval from 

78 A.D. 

fn the.PrJifdmrdw Siddlulnta a-, ;.;ummari,ed by Varabamibira 

in hi~ PailcasidrlltiinUkii, ~Lr epc('h n-.,ed i" the yr<.H ~of th~ 

~aka kin;...,' :-

i:r.i ~;:it'Efir.t ~~~ ilml1l1T~ , 

• 
~i!Oi +ii~Matlli ~lq_ ~.,.~II 

" Deduct 2 from the yt>ar of tbe Saka kin;..:s, divide the rt>:-;olt 
by 5,of the rt>mai11in~ year-,, find the 1tllltTWI~I·t from the beginSiing. 

of the ligltt half of i~Ughu ,.;tarting from the sunnse of that 

day." 
We can now readily show that we may take the regnal 

years of K~ni~ka to have been starte,l from thi~ year 2 of the 

Saka kings. 
• 

On this hypothesi~. we have, • • 
• the Jiear 2 of Saka kings=RO A.D. 

• :. the year 11 of Kani~ka =91 A.D. • 

The yea' 91 A.D. is similar to the 1H27 A.D. of our time 
iortbe No.of years lapsed=1836, and J836=160xil+HJx4 . 

• Hence the :20th day of At:jdqha of the in«cription is sin:ilar to 
Tuesday, the :2nd August, 1927 A.D. • • 

Again t~e year 61 of Kani~ka=l41 A.D. and th~ year iPJ'our 
time ;;imilar to 141 A.D. is readily ;,;een to be 1939 A.D., and 

• • • 
•- I B. S[i4wt{)8iddhiinta, i, 26. 

2 Ibid, XXIV, 7. • • 
J Pm1ca.,ldahiintihii, xi1, 2. • . . 

\ .. 
• 

• 
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that tl:fe date•of the inscription corresponds to Tuesday, the 11th 
• • 

April, 1939 A.D. • 
Now the interval between 1939 A.D. and 1927 · A.:Q.=12 

years, whereas between the year Jl and the year 61 of 

Kani~ka the interval · ~ 50 years. Now as 50= 19 x 2 + 12, the 
moon's phases near to the fixed stars which repeat in 50 years . 
also do repeat in 12 yea~s. It is therefore quite consistent to 
ta.ke king· Kani~ka's regnal years to have been reckoned ~-ortJ• the 
yrar 2 of the Sakll khigs . 

• It now remains (i:r to determine how and when the year of 
the Saka kings was taken to begin init]ally, (ii) why the lunar 

• 
months were reckoned from the full-moon day itself, and (iti)•to 

verify, by back calculation, the dates mentioned of the years 11 

and 61 of Kani~?ka. • 
• With regard to the first point, we know that in Vedic times 

tlle year w~s taken to begin from the winter solstice rlay or • 

from the day following; in the Vedanga period aiso, the year 
was begun from the winter solstice day .. As the time when the 

Saka era ·came to be reckoned, was before that of Aryabhata I • 
(499 A.D.), we may reasonably assume that· origi-nally the Saka 
year !!so was begun from the winter solstice day. ,. ' 

We assume further that the winter solstice day was correctly 
determined 5 years before the Saka yea! 2 or 80 A.D. The 
number of tropical years between 75 A.D. and 1900 A.D. =1825, 

' which compriEe 666576 days nearly. On applying t~Fe days 

backward to Dec. 22, 1899 A.D., we arrive at the dttte Dec. 24, 
74 A.D., on which at- • ---

G. M. Noon- • 
• • 

Hence on Dec. 22, 74 A.D., at G.M.N.', 

Mean Sun = 270° 56' 21"·11 

" Moon = 121° 151 31"'75 

Lunar Per\gee = 231° 391 49"·'94 

Sun's Apogee = 69° 58'eg5""32 .. . 

" 
Eccentric'tty = '01747191. 

• 

Mean Sun = 268° 581 4o"'45 

Mean Moon = 94° 541 2111 '69 

L. Perigee = ~31 o· 261 27"'83 

Appt. Sun = 269° 381 

• Appt. Moon = \:H-0 441 nearly. 

• Thus 8n Dec. 22, 74 A.D. the full-moon happened about 

• 
• 

4 hours before G:o M. N., and the sun re'ached the. wint~r ·~olstice ·• 
ip about 7 hours. • • . . 

~9-l408B ' .. 
• 
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This elucidates the points (i) and (iil, viz., that the Salta ~t'ar 
• • 
w~ initially takei:l to begin fron1 the winter solstice day. and why 

the 1p0nths wne reckoned from the full-moon day itFelf. In 

75 A.D., the mean longitude of Pollu:r wa'i 86°31', rearly · the 

moon at opposition on Dec. 22, 74 A.IJ., had the longi ude of 

about 89°'281, i.e ... about 3" ahead of the star Pollux,. and the day 

was that of the fnll-m~on of Pausa, and similar in our times to . . . 
tharwh~·h ha}Jpened on Jan. 15, 1930. 

The actual starting of the era of Kani~ka may have taken 

place, on our hypothesi<', from the full-moon day of Dec. 26 of 79 

A.D. as the first day of lunar Pau~a. This agrees with" the 

sta(ement. of t~e inscription that tbe Vaisiikha mosa had the f;nt 
day on the day of tl:>e full-moon near th Visakhiis. We 1-~hall 

also sh~w later on that the Sarhvat months were also full moon 

ending. 

Having thus shown why the era of Kani~ka may be taken .to 

have been started from the 26th December, 79 A.D., we cow turn 

to determine the date for Sarh 11, Aftufha miisa, di 20, Uttaraphal-

• guni. Evidently the date was similar to Aug. 2, 1927 A.D .. and 

between these yean; the interval was 1836 years, which compri~e 

670611 days nearly. We apply the~:e days backward to ~ug. 2, 

1927 A.D. and arrive at the date, July 8, 91 A.D., and on July 

7, 91 A.D. at G. M. N., 

Mean S!Jn = 104° 141 5011 '20 I Htnce--

,. Moort = 146° 411 311 '90 1 Appt. Sun = 103° 7' 
I • 
! , Mnon = 142° 361 • 

• 
Sun's Apogee = 70° 151 34'1·87 I and the "ju~ction star'' 

• . ., Eccentricity = '017466. U. Phalguni = 144° 46'. 

Again 19 da)i:i Lefme this datr,·i.f., en June 1~, 91 A.D., 
at. G-. M. ~.--· • 

• .. 
• 

• Mean Sun = 85' 31' 11 11 '93 r Hence-
• 

Mooo = 256° 121 54'53 Apparent Sun = 85° ~~ • .. " . . 
• 

Lunar PePigee = 182° 301 5"'64 
• 

• 
" • 

Moon = 261 o 121 

\ 
. . 

• 

• 
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... . . 
Tlius the fall-moon happened about 8 hours later, a.nd thiJ! 

.was the first day of the month. Hence the 8th of July, 91 .~.D .. 
was the 20th day of A§tigha, and it ha!:' been made clear th~t the 
moon on this day go+i conjoined with (3 Leonis or Uttaraphalguni 
in the evening. The •date of the inscription was thus July 8, 

91 A.D. • • • 
, Next as to tbe y£ar.61 of Kaniska=Saka year 63=141 A.D., . . . 

the moon on the 8th day of the dark half of Caitra was.cm1joined 
with the nak§atra Purvti§tiqha. The uay in question was similar 
to.April 11, 1939 A.D. of our time. 'l'h~ number of years 
between 141 A.D. and 1939 A.D. was 1798, and ig 1798 sidereal 
years there are 656731 days. 'l'hese uays applied baekward• to 
April 11, 1939 A.D., lead us to the date--

March 17, 141 A.D., on which at G. M. N., • . 
• Mean Sun = 353° 441 43'1'00 Hence-

• 

" Moon = 258° 151 1"'12 Appt. Sun = 355° 41' 

Lunar Perigee = 45o 461 56"' 27 

Sun's Apogee = 71 o 61 27" 69 

,, Moon = 254° 141, and 

• ,, Eccentricity= '017447. (o Sagittarii) 

Here the conjunc-tion of the moon with 3 sagittarii on this 
day was estimated in the previous night. The day in ·question 
was of the 7th tithi according to the sirldhtintas, and the day of 

• the last quarter was the day following ; but this day was the 8th 
day of the month. • 

• • 
For on the lOth Mareh, 14:1! A.D., at G. M. N ., • • 

Mean Sun = 346° 5~1 44"'70 

, Moon = 166° 01 5511 '92 

Lunar Perigee = 46° 01 911 '50. 

Hence the full-moon 
had happened abou~ 
3 hrs. earlier. 

• 

This was the full-moon day and the 1st day of Caitra ; hence 

the 11!h Marc~ was the 8th day of i.he month. • 

0 

• 

• 
• 

'l'bus we s,.ee tbat the hypothesis that the era of King Kani~ka• 
wa.; starte« from Dec. 25 of 79 A.D. or from the year 2 of the 
~aka era, satisfies all the conditions that· arise from. t.he dat~s given ·• 
in the Kharo~thi inseription;,. Group J3, of Dr. Koiiow. 'rhe .. . .. 

• 
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present.investigation shows that the Saka emperor Ttani~ld lived 
at .rte "eginning ~f the Saka era, a view which, T hope, wolfld be 

endm-.;ed by all right-mir:ded historians and it would not go 

against Dr. Fleet. When this solution of tbi problem is possible, 

we need not try to find others leading ttl other dates for the 

beginning of Kani~ka'~ regnal years. • 

Dr. Van Wijk. the astonomical assiitar\,t to Dr. Konow, has 
trieJ'·to ft!Jow that the era of Kani~ka was started from 1~8 A.D., 
and would identify the regnal year 11 of Kanif?ka with 139 A.D. 
He based his calculation on the modern Surya siddhanta, wh_ich 

cannot be dated earlier than 499 A. D. Without exammmg his 
• • 

ca+culations we can say that his findings are vitiated by the 

following grounds :-
(a) .The Caitra sukliidi reckoniug of the year as found in tbe 

modern Surya ~>iddhtzntu, eannot Le applicable to the early yefl,rs • 

• of Saka era and Kani~ka's regnal years which were prior to 400 
A.D. 

(bi The word " day of the month " means simply a day and 

• is not to be confounded with a tithi as used in the modern Siirya 
siddhanta. 

• 

(c) The word " nak~atra " mentioned in these inscriptions 

meant very probably " &tar clusters '' and not 2\th part of the 

eclipt1e, 

For thAse reasons I have n:-;ed the most accurate or up-to-date 

equatiorfs for finding the sun ard the moon's mean elements 

instead of ft>llowing the Siirya ~>iddfwnta. The luni-solar periods 

used in this invet'tigation are also most ac<:urate and deduced from 

t4; constan•ts as given by :Newcomb and B~oWJl. It has been 

shown that the days of the month are aleo '' days " and not tithis 
and nak~cTtras mean "star clust{ rs" and not equal divisions of the 

ecliptic. I have taken the data from the inscriptions as actually 
observed astron01nical events. • 

It seems thai Dr. Van Wijk has done ~isservi<:e to himself, to • .. 
• Dr. Kon~ rm·l 1o hiqtory by loweting the era or ~ani~ka, as to 

its begin11ing, to a very impr~bable date of about ~28• A.D. In 

•• our opmiQn be should ha~e made a thorough study of the history 

of Indian. astn1nomy before makinf,J any chronological calculations 
for any date prior to 49\tA.D. • • · 

• \ 

• 
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• 
•CHAPTER XXlll 

• INDIAN EHAfj 
• • • 

Earlier Era of the Kharo~thi Inscriptions • 

We !lave in the preceding chapter shown t~at liani§ika succeed­
;d to the tllfOl1e most probably in the year 78 A.D., anJ that his 
regnai years or hi:> own era was star ted from • 80 A.D. ·I~ the 
present chapter we shall try to ascertain the era or eras used in 
Dr. Konow's list (A) in his Inscriptionum Indicarum, Vol I, 
• • 
page lxxxii, of the instances of dates of the earlier Kharo~th'i 

• inscnpt10ns. This list contains 23 dates of the inscriptions; the 
23rd states the year as 

23. Skara Dheri : Vasa ekunaca.dusatime (399), A~a4ha 

masasa divase 22. • 
In the Taxila copper plate of the year 78, the Greek month 

Pa1temos is used and stated as "Parwmasa miisa ''. These 23 
inscriptions record year::! serially from 58 to 399. It is for the 
archeologists to pronounce wheth~r it would be rational to take 
all these instances as belonging to the same era. One outstand­
ing fact is the statement in No. 23, tha.t the year is • mentioned 
as 399. Further the months are taken to begin oQ the full-moon 
ooy ; the Vaisakha masa .PJ.ad its first day on the da.y of the full­
moon near the Visakhas. Such a month in 'the ~rictly :tndian • 
calendar would l':>e called J yai~tha (and not V aisakha) full-moon 
ending. Hence the month of Pau~a of these inscrtptions began 
on the full-moon day of Pau~a and ended on the day before tfte 
full-moon of Miigha. The year of these inscriptions began as i:rt . . . 
the case of the MaJava and Saka eras with the full-moon of 
Pa~a; the ~ypes of Pau~a of these were, of course, different. 

Now de,Pucting 80 from 399, we arrive at the year at about 
~20 B.e. Again the shifting of the equinoxes and the solstices • . . 
till Hl40 A.D. becomes about 31 o 241 nearly .• Hence what wi:ts • 

/he lopgiin:• of the sunoof 2~0" m t¥ year 320 B:c. would m• 
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year about 1940 A.D ., become 301 o 241 nearly, a long,tude ~hich 

the s~n ~son the 2"2nd of January nowadays. • 
On looking up some of the recent calendars we find tbat there . 

was a full-moon on January 23, 1932. No.w the number of 
years from 320 B.C. to 1940 A.D. =2~59 1ears and 2~59=19~l9 x 

1 + 160 x 2. Hence 2'259 sidereal years represent a. complete • • 
luni-solar cycle comprising 8~3114 days. We apply these days 

• • 
back~rd to January 23, 193~ ,\.D. and arrive at the date-

• 
December 26, 329 B.C., on which at G. 1'1. •r. 0 hr., 

Mean Sun =269°521711 '16, Hence-
Me~ Moon •=90°5915l:J"·31, Appt. Sun=270°481 

Lunar Perigee =72°4818" 65, , Appt. MoJn=92°36 nearly. 
Sun's Apogee =63°711111 :F. M. had happened about 3~ 
Sun's Ec~enticity= ·017611) hrs. before and the sun reacheq 
2e=1211.G98, ~e 2 =11'334 i the winter solstice 19 hrs. before. 
• • 

Thus Dec. 25, 329 B.C., was a full-moon day according to the 

Indian mode of reckoning of those days, and it was the day of the 
winter solstice as well. Hence the year could be be~nn astronomi­
cally from this date which was both a full-moon day and the 
day of winter solst1ce. This means virtually starting the era frurn 

the year 3'28 B.C., Jan. l. This year almost syndw niseJ with 

the year of the Indian expedition of Alexander the Great. lf, 
however, it is considered that the year was started, not from 

the winter-solstice day but from the day, following we find that-

On Dec. 2~, 310 B.C., at G.M.N '• • 
Mea:tl. Sun • =269°45156"'90, 
Me:n Moon =88°3513811 '90 Hence­ • 
Lunar Perigoee = 125°56'195 '55 Appt. Sun =:370"'411 

eSun's Apogee =63° :26'47" Appt. Moon :o 85 o 151 neally . 
• Sun7s Eccentricity=017o13 

• • 
We readily see that the full-moou earne h1 about 9 bn;. tltljJfe, 

•and this datt was the day followinr the wiuter ~ol;:;1ice. If the . 
era, of which we want to find t.he beginning, was re!J.lly. starte1 
Irom such a t'Orrect deterrniqatiou of the winter ::;olstlee dJy o11 

this 26th of Der:.•310 B.C. The hot ~ay of lunar lllonths would 

. \ . . 
• • • 
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be ajull-moon day. On the whole this date was most favo•1rable 

for Jhe starting of the era. of the earlier IO~oa1'0?~hi ins'~riptiol'ls . 
• Tbe usu1!1l practice, however, of beginning an era was to reekon 

it from 5 years later. Hence the actua.l reckoning of the ·era was 
probably made fr~m the full-moon day of about Dec. :39, 
305 B.C. • . 

• . . 
Now we know that Seleucus'e era was contemplated .from 

about 312 B.C., and was actually started from the Jear 30i B.C. 
It would thus appear. tbat the era which the earlier• J(haro§thi 

inscriptions use may in all probability have been this era. 

Hence- • 
The Klwro~thi Inscription year- • 

58 represents 247 B:or. 
78 

" 
227 B.C. 

103' ,, 202 B.C. • 
136 

" 
169 B.C. 

187 
" 

118 B.C. 
384 -~ ,_ SO A.D. • 399 

" 95 A.D. 

'rhe archaeologists alone may say if this determination 
represents the nearest approach to reality. If we accept the 
hypothesis that the era used in these inscriptions is really the era 
of Seleucus Nikator, who in all probability is referred to as the 

Mabarajatiraja, there would be a slight overlapping of h with the 

era of Karii~ka started from 80 A.D., which is per~issible. If the 
~ha-ro~thi inscriptions here• use the era of AleHnder the Great, 
this was probably started from 'about 327 A.D., tbere would be 

• • 
no overlapping with Kani~ka's era. My own in1ependent 
view is that Seleucus's era meets all the condition:! o£-the era used 

in these inscriptions and the slight. overlapping with Kt.n i~ka'~ 
era is p~rmissib1e, as has been said before. It Dr. Konow ba>~ not• 

re~l~l been able tog~ at a true chronological order in makin!{ up 
his List A, 81!Jme of the inscriptions might belong to ~her eras of • 

later be~in:rting. . • 
• Next we have to consider tbe ·interpretation of Dr .• Luders, . .. 
who bas opined tha;t the e,a of Maharajatiraja• 292. or 299 wae 

I • . . .. 
• 
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really the Parthian era ~:-tarted from 248-247 B.C. 1 We ha~e to 

di+fer fro]n him. Kani~ka's era could not have been sta,ted 

from•J28 A.D. as bas been shown in the preceding chapter. Dr. 

Van Wi.ik is wrong in his calculation. There vvas 110 one king 

in these da.J s who _was <>tyled :Vlaharajarajatiraja. Kani~ka was 

one and another was a Ku~i'i.Qa (Taxila ·silver scroli ~f the year 
136). 'I'he title in• its- Greek form was very probably first 

aesumed by Seleucus Nikator. 'rhe same· tit,e may have. been 

aHumed by or ascribed to the great Maurya Emperor Asoka. Our 

results of calcullltion are set forth below: 

On Dec. :46, 272 B.C., at G. M. T. 0 hr., 
• 

• It was the day following the winter solstice day, and the full-. 

moon (of Pau~a) came in about 7 hrs. more. Thus this date was 

quite suitable for the starting of a new era. The date shows a 

~eeuliar cumcidence with that of Asoka's accession to the Maurya 
Empire. The nal starti1•g of Asoka's regnai years may have 

been started five years later, from about Dec. 29, 267 B.C. It is 

again not unlikely that an era may have been started by 

Chandragupta Maurya, the grandfather of ASoka, from about,-321 
A.D. We are here dealing with probabilities, but we must not 

forget that.the last year recorded in the Kha·ro~thi inscription of 
Skara Dehri >jas the year 399, and there should not be much 

overlapping between the regnal years t>f Kani~ka, and this older 

• era OP the Kl•aro~thi inscriptions. Of Kani~ka the first regnal 

yea.r•can not much move from 78 A.D., tbe zer<fyear of the $aka. 
kings. Th~luni-solar phenomenon which led Dr. Van Wijk to 

mentify the regnal year 11 of Kani~ka with 139 A.D., was true 

• 

•also for the year 90 !'-.D. This \Vould make the regnal ~ears of 
Kani~ka possible for being started from. 79 A.D. It is well 

• known thatJ!uch luni-solar pher omena repeat in cyc~s of botll 19 
al'ld 11 years. The 49 years which intervene betweep 139 A.D . 

• • 
•• 1 Cf. A~ary~-pu~pii1ijah, published by the Indian rtesearch Institute, C!tlcutta, 

1940, page 288· • • • 
• . . \ . . • 

• 
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and 90 A.D., c•omprise two cycles of 19 years and one c.Ycle of. 
11 yeats. There can thus n9ver be any possibility for an a11sohlte 

• fixing of the date of any past event by sucli luni-solar phenomena 
or events. We have al!\Q to respect tlie tradition and also to depend 
on the position of the equinoxes or of the solstices if either is 
discernible or\Jan t>e settled. J)r. Konow 3J1d ehis astronomical 
assistant Dr. ·Van \Yiili. liave shown a total disregard for . . 
tradition a'hd tlie latter has depended on a very slender ~idenc9 
like a simple Iuni-solar event. This can not but he called irrational 
and po chronologist would lend his support to such a finding. 

_ As to Dr. Van Wijk's identifying tlie regnal ye~rs 11 ani 61 
of Kani!}ka with 139 ·A.D. and 189 A.D., we can readily ex:a.minfl 
the validity thereof in tlie following way :-

The luni-solar cycles according to tl:ie Suryasiddhii'lfta are 
S, 8; 19, 122, 263, 385 and 648 years. Hence the Christian years 
in "present times which were similar to 139 A.D. and 189 A.D. 
are respectively 1923 A.D. and 1935 A.D. The day which' 
corresponds to if~ii4ha misasa di 20 Uttaraphalguni of the regnal 
year 11 of Kani!}ka, was July 18, 1923 ; while the date Sarh 6, 
Chetras~ mahasa divasea athamii di 8, corresponds to March 28, 
1935. From the calendars for these years it is clear that Dr. Van 
Wijk has used the Indian full-moon ending lunar months in place 
of those whicli are di~ectly indicated in the KJiaro~thi inscriptions. 
On this point I invite the attention of the reader to the finding of 

. . 
Dr. Konow quoted below :-

• 
'\We are on safer grounds ~hen we wa,nt to a,scertain whether 

the months b~gan witli full or llew moon. Tlie Zeda inscripti~n 
of tlie year 11 is da,ted on the 20th of if~iirf,ha and the nak~atr~ 

is given as Uttaraplialguni. Prof. Jacobi-has kindly infoimed rna 
of the faet that the nak~atra belongs to the Sukla pak~a, where it 
may ocour between the fifth and the eighth day. If, therefore, the 
twentieth day of the mopth falls in the beginnin·g of the bright 

• half, in -eur case ~he fifth day after the new-moon, the f~ll-moon 

-day must be the first day of the month . 
• The saPne result can appa,ren~ly be derived from the 

Takt-i-Bahi inscription, where t4e' firstr Vaisakh~ seems • to be 

chayact~ri:ed as (puna) pa~fa~ .evident!~. because it was the 
• 

1 ?0-1408~ 
• • 

• 

• 

• 
• 

.. 
• t 
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Buddha's ba·th .day, which t.md1tion sometimes 
0 

ltive! a; the . . ~ ~~ 

fgll-n'loon of Vatsakha. " 1 
• 

If the first day of Vaisnkha was the full-moon day of Vaisiikha, 
then what is luua.r Vai.§dkha of the Khanl§thi inscriptions would 

end on the d,1y before the full-moon of Jyai?tha. Such a month 
is called in the JUin~u calendar, not Vaisakha but J"!}ai?tha. The 
corresponding dates in our own times o! th,tl 20th A?iidha Sam U, 
anca thtt 8th of Caitra of Sarh 61 of the inscriptions, which were 
taken respectively as July 18, 1927 and March 28, 1935, would 

show that De. Van Wijk has misunderstood the meaning of these 
peculiar lunar

0
months of the Kharo?thi inscriptions. 

• ·We understand that the earlier era of the Kharo?thi inscriptions 
was really Seleucidean era reekoned from the year 311 B.C. The 
era m:oy also be that of Chandragupta started from the year about 
321 B.C. or it may also be that of Asoka the Great, •first 

• determined from the year 272 B.C., but started later on fr~m 

267 B.C. It cannot be Parthian era, as Kanifi!ka's date of 
accession must be very· near to the year 78 A.D., and his regnal 

o years in all probability started from 80 A.D., the epoch of the 
Paitiimahasiddhanta. As to Dr. Luders's view on this point 
we can say that the donors of the ~Iathura inscription of t'be year 
292 may be Greek, but the inscription wa.s made intelligible for 
other people, viz., the Indian; the era in question may more 

likely be that of Cbandragupta or of Asoka the Great. Too 
much t>verlapping of the two eraa is, however, inadmir-:sible. 

The era irt question most probably was the Seleucidean era . 
• 0 

• • 
0 0 

• 
0 

• • 
• 

o• 
0 

• 
0 • 

•• • • 
I Kono"w's Introduction to.Corpu! In~~·iptio111um lndicarwn, Vol. II;,' p.,Ixxqiv . 
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CHAPTER XXIV 
• 

• INDIAN ERAS • 
• • 

The Sanivai or the Malava Era • 
• 

In this chapter it is proposed to discuss three points in 
relation to the Malava or the Samvat era : (i) how it was started 
initially with the mode of reckoning the year, (ii) wh' it is called 

- . 
Krta era and (iii) why in the Malava or the Vikra.ma Samvat 529, 
on the second day of the lunar month of Tapasya or Phalguna, 
the Indian season of spring is said to have already set in, ~s we 
have it in Fleet's Gupta; Inscriptions, Plate No. 18. 

• This era., which is at present better k?own as the Vikrama 
Samvat, has· its year-beginning from the light half of lunar 
Caitra ac.cording to the rule of the scientific siddhiinta.s or 
treatises on astronomy, all of which are of different dates which 
ca;nnot be earlier than 499 A.D. In the preceding chapters, it has 
been shown that from the earliest Vedic times, the year was taken 
to begin from the winter solstice day ; tl~e Vedailgas also followed 
the s~me rule. · It wa.s perhaps so, also with Christian era 
initia-lly. We n_ow proceed to discover how this Malava or tbe 
Sam vat era was started initially, on this hypothesis, froin the 
winter solstice day. 

- . • 
Initial Starting of the Era • • 
• • 

Now, 1997 of Sarhvat era = 1940-41 of the Christian era . . 
. ·. 0 yem; of S,arilvat era = -57 of the Christian era 

=58 B.C. 

From 58oB.C. to 1940 A.D., the mean precMsion rate was . - -
• = 50"·QA70 per year, and in 1997 years, the total precession of 

• 

• 

• 

• 

. . 
t.h~ equinoxes a-n~ solstices has been = 27°45'24" ne11.rly. Hence • 
what was 2~o of the longitude of the.sun about 58 B.C., is now • 

• 

about 207° 4512711 , which is the present-day longitude or the sun •• 
- . 
about the 19th of January. • , . . . 

• I 

• 
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• N~w, 1997 years == 1939 yrs. + 19 x 3 years -n yr. • Hence 
V'ii'J g~ an accurate luni-solar cycle of 1996 years. Furthell 1996 
side;eal years = 729052 days nearly. We apply these days 
backward to Jan. 20, 1939 A.D. and arrive at :-• 

(1) The date, Dec. 25, 59 B.C., on•which at G. M. N., 

• 
~Iean Sun == 270c 551 29""86, 

• 

• • • 
, Moon = 260° 54' 67"'65, • 

Lunar Perigee = 260° 101 8"'99. 

Here the new-moon fell on the t!1e 26th December, anJ • not 
~u the wint~ ~olstice day whieh was the 24th December. It is 
unlikely the Sariwat year reckoning bad its origin from such a 
new-moon day . 

• 
(2) Secondly a full-moon happened on Jan. 19, 1935 A.D. 

then by a process similar to that shown above we arrive at 

The date, Dec. 25, 63 B.C., on which at G. M. N., 

Mean Sun = 270° 531 39"'15, 

, Moon = 90° 12' 12"'27, 

Lunar Perigee = 97° 22' 5611 '91, 

Sun's Apogee = 67° 39' 24"'69. 

, Eccentricity= '0175223. 

• 

• 

The full-moon no doubt happened on this date, but it was the 
day follo-wing the winter solstice. If year-reckoning was started 
on the basis of the correctly ascertained winter soMice <itty of 
~his year; the lunar months would be reckoned to begin from 
the full-moon day of the lunar Pau~a, ~s in the Kha-ro.~thi 
inscript~ns, as we shall see later on. The distinguishing 
character of this Pau~a was that the full-moon was conjoined 
with the 'juncti~n star ' Punarvasu ({3 Gcmniorum) .very nearly. 
We, however, try to find the full-moon ot the new-moon which .. .. 
happent!d exactly on the winter solstice day. ~ 

(3) We go up by 8 ye~us or 99 lunations -fro~ Dec. 26, 
59 B:C.: and arrive a.t ::- • 

• 
The-date, Dec. 24, 67 B.C., o~ which at G.M.N., 

• • • . . ' 
• 



• 
• 

INDIAN ~AS 

Mean Sun = 269 o 52' 4011 '10, 

Mean Moon = 2oo 0 181 5211 '09; 

Lunar Perigee = 294° 29' 5711 '00, 

Sun's Apog~e = o7° 35' 19" 

, Eccentricity F= '017524 

'Ihe corresp<tnding • 
• date in our time-

• 
Jan. 19, 1931. 

237 

Her~ the new-moon happened on thtl day, following, i.e., on 
the ~5th Dec., the day after the winter solstice. • 

(4) We next go up by 8 years or 99 lunations fr;m Dec. 25, 
63 B.C. and arrive at :-

The date Dec. 24, 71 B.C., on which at G.M.N., 

Mean Sun = 269° 50' 53"'49, 

, Moon = 95° 36' ()11•54, 

Lunar Perigee = 131° 43' 18"'00. 

• 
The correspondin~ 

date in our time~ 

Jan. 17, 192~ 

Here the full-moon and the sun's reaching t;he winter solsili.ce 
fell on the same day, and the full-moon was conjoined with the 

• 

' junCtion star ' of Punarvasu or f3 Geniniorum, and this was the 
distinguishing mark of the winter solstiee day. The pra.c~ce 
was, probably, to intercalate one lunar month occasionally on the 
return of the ·similar full-moon near f3 Gemniorum. This is on • 
the assumption that the year was begun from the dark ha,lf 

• 

of Pau~a. · 

(5) Lastly to finally examine if the new-moon and the winter 
solstice. fell on the same date, we find that on ·- • 

'l'be date Dec. 23, 75 B.C., a~ G.M.N., • 
• 

Mean Sun·=2o8° 491 67"'16 The corresponding date • • • 
Mean Mooa=271 o 421 46"·21 in our time- • 

Lunar Perigee=328° 49' 5811 ·00 Jan.17, 1923 4.D. 

The new-moon happened on this day but it was the day beFore 
the ~nter solstice. • • 

•• 
On the whole it is not impossible to infer that the year of the 

Sarilvat ePa used also to be reckoned from t~ light half ~f • 
Mag hi, i~., from a day which was like the new-moon day of • 

• Jan. 17, 1923 of our time ; the distinguishing cl;lar~cter of this • . .. 
Magha was that its first q~arter was conjoined> with {3 Ariefis, tbe 

' . . • 
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' junction star ' of ·the nak?atra Asvini. Perhaps ttftl lnditn 

ortho•dox re~"koning als" started frurn the light half of the lunoc . . . 

Magha of this type, while the Kharo!fPll in.,eriptiond have the . 
reckoning from the very full-moJo da,y itself of l~n<1r Pun.Ja, with 
the distinguishing feature found in {2) <~.nd (ij. 

The winter solstice day which just preceded the year 5,8 B.C., 
• 

was the 24th Dec., 59 B.cf. The new-moon near this date feil 
• • • 

• 

on the 28th. It appears that tha ::iarhvat or rather the Maiava 

era did not ac,ually begin with 58 B.C., but most probably from 
57 B.C., and that Sarhvat years are n.Jt year::! elap::;aJ, but are, 

like the Christian years, the current one:>. This will be clear 
from t~e·next topic•dea!t with, viz., 

(ii:) Why the S:nhv,Jt Years are caJled Krta Years . 

The oldest name of th'l Samva~ ye:Jrs waq al;o Krta years, as 

has.been noticed by all the [ndia.n archaeologists from Dr. Fleet 

up to Dr. D. R. Bhandarkar and others of later times. We 
propose to find the reasm" thereof in this part of the ehapter. 

(1) According to all Indian Calendars, the Krtayugu beg:Hl 
• (a) on a Sunday which Wet:'! (b\ the th[rd day of the of tlu lunar 

• Vaisakha and (c) on which the moon was conjoined with th•· 

Krttikas or Pleiades according to the Pnrlit;~as. 

The Matsya Purd1J-a says: 

~~~ ~ ~~ iir.fl~: I 

• ~13E(Ql~ tJ'liitid€11"( ~ II 
" God Vi§J!)U 'taused barley to ripen on the third day 

light half of luuar Vaisakha and started the Krtayuga." 
• • rl 

• 

Th~ same rurii~w also says : • 
• 

• 

~~~~~m'qmt 
~~'!tffi mi~~ 'ti II 
m a~ tiNeilitaT m)~ ~ 1 

• 
ml ~·~ ~ mf'l'~"'i§'Uid II Oh. 65, 2-3. 

of tbe 

• 

•• 
• • "Those ped\:>le who have fasteJ on the third day of , h~light half 

• 

• of l~nar Vaisakha, would earn inexhaustible merit for it •an<1 for 
•all other goaD d.eeds. If this day be the one on which the moon • 

·is ~~njoined wi~h the> Krttikas (Pleiades), it is tbe most valued of 

' • • . . . . 
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• air: whatever be given away either as ·charity or as Qblatiogs to 

the gods, or whatever be done by repeatin~ the prayer, ~s been 

declared by the wil'e as of unending religious merit." 
The first signal for the beginning of the Krta era, therefore, 

was that the day sb~tuld be the third of the, light half of lu .. ar 

Vaisaklla, should be a Sunday and shvulc' also be the day on 

which the moon was.conjoined with the Pleiades group. • 

The second signal for the beginning-of the Krtayttga according 

to the Mahti.bharata and the Puriiry.as1 was : 

~~at ~at a"~ fdtt:tt&:~c:il I . 

~m'l mt~~ srqq_~~ a~Q'( 11 • 

• 

'~The Krtayuga would begin when the sun, moon, .Jupiter 

and the nak?atra ti?ya (Pu?yii) would come into .one cluster • 

• (1asi). • • 
Astronomically speaking, the condition for both these aspects 

to happen· in one year for the beginning of the Krta.yuga, 
w-:mld not perhaps lead to any single solution; but we are here to 

look for· a year near about 57 B.C., in which both these ev~ts 

occurred. That year bas cdme out from my investigation to have 

been the year 63 B.C. 

'(1) In this year, the lunar Caitra ended on March 20, G3 B.C. 

(a) On this day, at G. M. N., 

• 

Mean S_un=354° 541 4811 "57, 
, Moon=360° 48' 45'''69, 

Lunar Perigee = 66° 111 4911 ·71, 
Sun's Apogee = 67° 391 

, Eccentricity= ·crl7522 . 

Hence-
Appt Moon-=356°71 

" SUJl =356°491 

• • 
The new-raoon happened at about 6-30 p.m. of ~jayini 

mean time. • 
(b) On March '21, 63. B.C., at G. M. N., • 

Mean Sun= 355° 531 15611 "90, I Hence-
• , Moon= 13° 531 20'1"72, Appt:Moon=l0° 171 

•• LLmar Perigee~ 66° 181 3011 '76 ,. Sun =357° 48' 
' . . 

Tb.e first tit hi of the siddhantas .was over about 4 p. m ,., of 

• 

• 

• 

• Ujjayitti: mean time, and the .crescent moon was visible after • 

sunset most probably. • • 
• • , ~ Ml)h., Vana, 1~0, 90-91. . . • . . 

• 

• 
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• • !c) OQ Sunday, :{aruh 22, 63 B.C. (J. D. =1698493), at 

G.::VI.M., • • 
Mean Sun =356° 531 411 ' 23, 'Hence-

" Moon = 27° 9' 55""75, i Appt. Moon=24° 371, 

Lunar Perigee = 66° 251 11""81. J , Sun =358° 461, 

and the Krttika (1) Tauri)=3P 261 nearly. • 
• • 

The siddhiintic second tithi was over at ab·1Ut l-20 p.m. • • 
of U jj~yini. mea.n time. Al)cordmg to the state of Hi ·1du 

astronomy of that time the second day of the lunar Vaisiikha was 

taken to end witq the setting of the mo)n on thic; Sun3ay evening,_. 

and the third day began. VV:hen both the mxm and the Krttikii 
• • 

• 

cluste.P became visible after sunset, they were separated by ab•jnt 

6° of longitude. It eould be thus inferred that the moon would 
overtake t~ Krttikas in about half a day. This was probably 

regarded as the first signal for the beginning of the Krtayuga. 
• If wd think that the connecting of the day of the week, viz., 

Sunday, in the signal for the K rtayuga to begin, was a later 

addition, we have one further aspect to consider, that on the day 
foWowing, the sun reached the Vernal equinox and this was the 

• third day of the light half of Vaisakh'l. T11is Avent was perhaps 

a more forceful signal for the beginning of the Krtayuga. • 
As to a very early use of the days of the week in the Hindu 

calendar, we have the following well-known passage in the 
Ilitopadesa: 

''~~~flim ~ qm: ~ ~~ ~ ~: ~ 1" 
• 

" Friend, these strings (of the net) ~re made of guts ; ho"{, 

• can I J;hen to~ch them with my teeth to-day which is a 
Sund~y ?" The rule was" No meat on Sundays-· But we can 
not be sure ot the date of the H itopadesa . 

• It is thus not quite rational for us to assume that the week­

days were reckoned in the Hindu calendar about the year 57 B.C. 
But it is clear that the event of the sun's re~ching the ·vernal 

• equinox on the third day of !Dnar Vaisakha would be regardeft-as 
• • # 

of liery special significance for the coming of the Krtayuga . 
• 

• (2) Secondly this year, 63 .B. C., was perhaps call'ld the • 

b6ginning•of the Krtayuga fol' the coming of anothtlr astronomj. . . 

cal event in it. • • • ' . . .. • 
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O:ij June•16, 63 B.C., at G. M. N., we had-· 

Mean Sun = 81 o 381 59"'72, Hence'- • • 
, Moon = .80° 201 811 '18, Appt. Mcon=80° 45' • 

Lunar Perigee = 76° 01 211 '58, ., Sun =81 o lll 
Sun's Apogee • = 67° 391, Jupiter as corrected by the 
Mean Jupiter = 80° 521 2611 '87, equation of apsis, 
Jupiter's Peribelion=-s41 o 34' 3211 , =85° 54' 5411 • 

, Eccentricity= '0443845. v !Jan•ri =97° 5'. 

Jupiter had set akea~y and the new-moon happened in the -
• • 

nak~atra Punarvasu ; the Jovial y1ar begun was thus .Pau~a or 
Mah"apau~a. The longitude of the oldest first point of the Hindu 
sp.here was about, -6° in this year and consequently the longitude 
of the first point of the Pu~ya division "'as=87°2Q'. Jupiter was 
very near to this point. It may thus be infflrred that the ;i~al 
from Jupiter's position as to the beginning of the Krtayuga 

was taken to occur on this date, viz., June 16, 6B B.C. • 
• · • Again on July 16, 63 B.C., at G.1V!'.T. 0 hr., or exactly one 

•synodic month later-

, Mean Sun =110° 431 3711 '39, 
, Moon =109° 21 21"'48, 

Lunar Perigee= 79° 171 1311 '71, 
Mean Jupiter = 83° 191 3•5 11 ·21. 

Hence-
Appt. Moon= 110° 571, 

, Sun = 109° 231, 

Jupiter as corrected by the 
eqn. of apsis=88° 191. 

• 

• 

On this day also the sun, moon, Jupiter and the nak~atra 

Pu§yii were in the same cluster. This day also most probably 

afforded another signal for the. coming of the. K rtayuga. Jupiter 
had become heliacally visible about 10 days before. 

If we go forward by 12 lunations from the abov; date, we 

arrjve· at July 5, 62 B.C., OIJ which, at G.M.N., 

Mean Sun = 100° 81 20"'52, 
• , , Moon = 100° 4' 19"'20, 

, Jupiter= 112° 4 7' 44"'98. 
8 Oancri = 100° 41 nearly. 

• • 
• 

• 
Here was another combination of th~ planets, which might 

have per~uaded men that the Krtayuga had be~un. • 
OJl the whole it is thus established that botb the luni­

solar, and tll'e lnni-sola.r-J ovial-stellar combined sigl!als for the • 

beginnini · o'f the Krtayuga, could be observed and estimated . . 
in the year 63 B.C. In this year the sun's raacbing the 
winter solstice happened .:>n Dec. 24, 
I • 

•• and• the full-moon 

~l-'"t408B 

• . . 

• 

• 



• 
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day of Pau~a was t!w day following it. The ac,ual starting 

of the Krta, Jlci!a~a or the 8•LiiU)(~t era was madtl 5 years•later • • 
from the full-moon day of about the 28th Dec., 58 B.C . . 
The Sarhvat year 1 was thus almost the. same as 57 B.C., 

and that the number of the 8a1hvat era .represent<; t!te current 

year as in the ChriJ;tian era. Further the [unar mont•hs here are 

full-moon ending as originally in the Sa~a ep, as we have seen in 

the~receding chaptt>r!:l. The year was reckoued from the full-• . 
moon day of Pau?a .. In 49£1 A.D. or some years. tater than this 

date, the Caitra-Suldiidi reC"konin~ wac; followed according to the . . . 
rule of Aryabhata. But in tlw 8an1rat era, we are told that the 

luJJa1· months a~e still reckoned as Cull-moon ending, which is 
now a ease of a queer combination of opposites. We next turn 

to solve Jhe last problem from the epigraphic source m relation 

to this era. 

Miilava Sathvat 529, the Second Day of the Light Half of 
Phalguna and the Beginning of Spring 

• 

In Fleet's Gupta Inscriptions, Plate No. 18, it is stated that 

spring had set iu on the second day of the light half of Phiiiguna 
of the Malava Sarin·at 529 or 473 A. D. Now the yea.r in our 

time which was similar to 329 of the ~a lava era was 1932 A.D., 
and ihe date, to March 9, 1932. Elap,ed years till this date 

was=l459 sidereal years=l8046 luoations=5320909 days. These 

days are applied backward to March 9, 1932 A.D., and we arrive 

at the date:~ 
• • 

Feb. 15, 473 A.D., on whi('h, at the Cjjayini mean mid-• . 
ui~ht, 

Mean S~n =326° 581 f8"'09, ' 
,. Moon =355° 57' 2211·72, ' 

Lunar Perigee =233° 43' 28'''68, 
Sun's Apogee • = 76o 46' 1-1"·81, 

, Eccentricity = '017323. 

• 
Hence-
Appt. Sun=328" 48' 24'', 

,. Moon=3o0° 20' 
• nearly. 

• 
•• 

• Now t~e Indian t.pring be;2ins, when tlte !:l~n's longitude 
• 

becomes 330,, which happened about 30 lwur8 later, i.t., on tile 

.)7th Feb., '1'73 A.D. The. local conditions probably brought in 
• 

spring earlier. • 
• • ' . . 

• .. • 
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Ag~n 2·ff days before Feb. 15, 473 A.D., at Ujjayini mean 
midnight, or on the 13th February, 473 A.D .. a-t Ujjayini: mean· 
midday:- • 

Mean Sun 
Mean -rv.Ioon 
Lunal' Pe:Jigee 

=324° 30' 47"'25, 
:::::323° 01 5511 '12, 
== 233° 261 4611 '04: 

It appear; that the new-moon had har-per1'13d about 3! hrs. 
before, a~d the first. _vi~ibil'ity of the crescent took place on Jhe 
evening of the next day, the 14-th Feb. Thus Feb. 15 tWas the 
second day of the month, as stated in the inscription. 

We now proceed to consider why there has been• an error iu 
estimating the beginning of spring, which acco.cling to an.old 
rule should come 60 days after the winter solstice day. We find 
that 60 days before this daLe, viz., :B'eb. 15, or, on:-

-• 

pee. 17, 472 A.D., at Ujjayini mean midday,. 

Mean Sun =267° 201 3711, 
, l\lfoon == 284 o 481 4", 

Lunar Perigee=226° 591 5". 

• 

• 

The estimated winter solstice day was thus premature by about 
two -days. On this day, the first visibility of the crescent took • 

place in the evening. Hence the second day of the light half of 
Phiilg;,na. was the estimated beginning of spring, i.e., 60 d31ys 
later. The new-moon happened on the 16th Pecember and 
the real winter solstice da.y was the 19th December. 

This inscription shows that the Gupta era cannot be identi­
fied with the Sarhvat era. The point that why or J:tbw the 
Malava era came to be- ca.lled . Vikrama Sa1hvat •cannot be 

• f .• J answered rom any astronom1ca data, 
Note.-We hav~ here tried to interpret the astronomic~l 

statement of the Mandasor stone inscription of Kumara Gupta 
and Bandhuvarman. The date of the inscription fom:l"d here as 

-" . 
Feb. 15, 473 A.D., was that of the thorough repair and decont-
tion of the •sun temple at Mandasor (:34 °31N a:red 75°81E). The 

' inscript~m says that spring i1as set in. 
' . 

• • 
• • 

• . -
I • • • 

• 

• 

• 

• • 

.. 
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CHAPTER XXV • 
• 

• • INDIAN EHAH 
• • • The Gupta Era .. 

In the present chapter, it is proposed to determine the 
be;:\·inning of the era of the Oupta emperors of northern India. 
Dr. ill'leet in hit great book In.scriptionurn lndicaram, Vol. III, has 

• 
published a collection of the Gupta inscriptions. In order to 
verify the dates in thol'e inscriptious he had the assi~tance of the 
late Mr~ S. B. Diksita of Poona, and his calculatiom; led Dr. . . . 

• Fleet to conclude that the Gupta era began from 319-21 A.D.1 
• 

This indefimte ~tatement or inference is not satisfactory. M;. 
Dik~ita was also not able to prove that the Gupta and Valabhi 
eras were but one and the same era. 2 Of recent years i:iome have 

• even ventured to prove that the Gupta era is to be identified wlth 
the Smhvat or 1vl8Java era. Hence it ha~ become necessary to 
try to arrive at a definite conclusion on thii:i point, viz., the true 
beginning of the Gupta era. 

The tradition ftbout this era is recorded by Alberuni, which is 
equivalept to this :-From the Saka year, deduct 241, the result is 
the year of_tLe Gupta kings and th1t the Gupta and Valabhi 
eras are one and the same era. 3 ~ow the Saka era anq. tbe 
Samvat or J\;liilava ma are generally taken to begin from the light 
h~lf of lunar Caitm. As bas been stated alre~~.dy, it is extremely 
controver.sial to a~sume if ibis was so at the times when these 

• eras were started. 
From the earliest VediC times and also from the Vediinga 

period, we have t"he most unmistakable _evidences to • show that 
the cale~dar year, as djstinguished from the sacriJicial ye~tr, was "" 

1 Fleet-Corpus I nsc,riptionum I ndicarum, \' ol. lii (Gupta In~ripwons), page 127. 
2 s, B.):)ik~ita, ~<T ~fu:~n~. page 375 (1st Edn.). • 

•• 3 Sachau's Al~eruni, Vol. !I, page 7--" The epoch of the era of the Guptas 

falls, like ~hat of the Valabha1 era, 241,velir:lat~r than the Sakakala." ' 
• . . • 
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star~d eitlfer from the winter solstice day or from the day 
foUowing it. The so-called Caitm-Sukliidi r~ckoning started "the 

• year from the vernal equinox day or from the day following it . . 
So far as we can ~ee from a study .of the history of Indian 
astronomy, we are leq to conclude that; this sort of beginning the' 

year was•started by Aryabhata I from 499 l}.D. The great fame 
of Aryabhata I, as ~n ~stronomer, led ; ll the astronomers a.nd 
public men of later times to follow him in this respect. We • 
slart with the hypothesis that the Gupta era was originally 
!tarted from the winter solstice day and that iniSially the year of 
the era more correctly corresponded with the Christian year, 

' . 
than wit;h the Caitm·Sukliidi S aka yea1·. • 

Now the year '241 of the Saka era is equivalent to 319-20 A.D. 
We assume that the Gupta era started from the wi~er solstice 

·day preceding Jan. 1, 319 A.D. The elapsed years of ~he Gupta 
• era till1940 A.D., becomes 16'21years and 16'21=160x10+19-f-42. 

Hence the st,arting year of the era was similar to 1938 A.D. 
Now the mean precession rate from 319 to 1938 A.D.=5011'0847 
per yea,r. Hence the total shifting of the solstices becomes wll 
1938 A.D.=22° 311 2711 '54. Thus what was, '270° of the longitude 

• of"the sun, should now become ;391 o 31' nearly-a longitude 
which the sun now has about the 13th of January. On looking 
up some of the recent calendars we find that :-

(a) In the year 19'22, there was a full-moon on Jan. 13. 
(b) , , , 1937, , , a new-moon on JJtn. Hl. 

We apply the elapsed years 1619 (siderea!J backward to 
Jan. 1'2, 1937 A.D., and arrive at the date:-

' Dec. 20, 317 A.D., on which, at G.M.N., or. Ujjayini M.T. • 
5-4 p.m., • 

Mean Sun =269° 51 11"'26, 
, Moon =272° 391 40"'40, 

Lunar Perigee =39° 50' 37"'25 
A. Node =257° 441 29°'88: 
Sun's Apogee • = 74° 71 25°'16, 

" , E~entricity= '0173808. 

• 

Hence 2e :!; 1HW5016 
~e2 = 1''2981 ' • 

Appt. Sun =269°37': • 
,• Moon=268:52'nendy. 

• 
T4e n:!oon overtook the sun in about lt hours and the ·sun 

• reached the winter solstice in 'about 9 hours. H~c(i Dec. '20, • . .. 
317 A.D., was a new-mooo day and also the d~y of winter solstice • 

I - ,, • ' . . . 
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according to the ordinary mode of Indian reckonin~. As.this 
dafwas s{milar to Jan. 12, 1937 A.D., viz., lunar Agrahayaz.ta 
ended~ it appears that the Gupta era wa& started from about the 
2ht Dee"., 318 A.D., and this was the 1'2th day of lunar Pau~a. 
It must be remembered in this connection, that the distinguitihing 

• character of the lu11ar Agrahaya~w, with whid1 tbe year o~=nded at 
• the end of a correct luni-solar cycle, was that the lat-.t quarter of 

' the rnt~~on was very nearly conjoined ,;ith• Citra (Spica or 
a Virginis).P In our opinion this cbaraci.er of tl1e month was used 
for the intercalation of a lunar month at the end of a correct 
luni-solar cycle. • We now proceed to examine tbe dates given in" 
the G.upta Inscnptions a::; collected tor,ether by Dr. Fleet in his 
great book on the subject. 

• 

• 

I. ]'he First Instance of Gupta Inscription Date 

~ q~,.e:t~ (~~'-')q"f~~~"):q~~an~~mu~t· 
ijtg(lra>cR:J '2 

The inscription E<ays that the 12th tithi of the light half of 
lunar A?arfha of the Gupta year 165 fell on a Thur::;day. We 
e~rnine this by both the modern and the Siddhantic methods. 

(A) By the ~Iodern Method. 
The year 165 of the Gupta kings is similar to the year H124 

A.D. The elapsed years till this date=1440 Bide1eal years= 
525969 days. We increa::;e the number of days by 1 and div1de it 
by 7 ; the remainder is 4, which shows tlmt t.he inscription state­
ment of Thersday agrees with the Sunday of July 13, 1924 A.D. 

We next arply 525969 days backward to July 13, 1924, and 
arrive at the date June '21, 484 A.D., t11e date of the inscription~ 

This date •was 14·15 Julian centuries + 181'25 day::; before 
• • Jan. 1, 1900 A.D. Hence-

On June ~1, 484 A.D., at G.M.N., 
• Mean Sun = 91 o 121 5011 '64, 'Hence-

, Moon =235° 71 5311 '42, 
Lunar Perigee• =335° 231 211 '80, 
A. Node =277° 141 51 11 '51, 
Sun'fltApogee = 760 141 3211 , 

2e = 1191"0564 . 
~e 2 = 1''290. • 

• 
• 

.. 
, Eccentricity= '0173175 . • • • 

1 Cf. the.lon~~itude of the moon on Jan. 4, 1937 A.D, at L. Q. with that of .. . . 
a Virgm1s. • • 

2 Fleet's-Gupta Inscriptions, ~ge 80, Erap InsC¥ipUon. \ 
• . . 

• 

.. 
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• From these we readiJy find the same 1pean placoo at ~he 

pr~ceding Ujjayini mean midnight. Hence­ • • 
On June 20, 484 A.D., at Ujjayini mean midnight, 

Mean Sun 
Appt. Sun = 90° 21, , Moon 

Lunar J>erigee 
A. Node 

• = goo 30' 4711 '38, 
=.225° 451 41"'78, 
=335C 181 17'61, 
=277c 171 711 '0fi. 

,, %:Ioon=219° 471 nearly. 
• 

Thus at the Ujja;ini mean midnight of the ~y before 
(Wednesday), the llthtithi was current, and next day, Thursday, 

bad a.t sun rise the 1'2th tithi of the lunar month Qf A~iiif,ha. 
• (B) According to the method of the K~a1J4akhiidY_aka of 
Brabmagupta, the Kali aharga'J!a on this Wednesday at- the 
Ujjayini mean midnight was=l309545. Hence-

Mean Sun = 91° 3' 4"! • 
" 

Moon =226" 231 17"1 
Lunar Perigee =335° 421 561\ • 
A. Node =277° 351 1711 • 

The abov:e two sets of the mean elements for the same instant 
are in fair agreement .. Hence the date of the -inscription is 

. . 
Thu1'8day, June 21, 484 A.D., and the Zero yea1· of the (}upta 

era is thus 319 A.D. We are here in agreement with Dtk~ita's . ' 

finding. 

II. The Second Instance of Gupta Inscription Dote 

m~.rr-11~ ~ ;ft:;rm;ri cit~ {~(i'; if[~ ~<Ft_ q_\~ a~r ~ 

~~ ~ 1~~o aur dm~ ~ ~"'q_ o,.~"' ~T"ll~ cffi{ 1~ vil am~ 11 

• Here the Hijri year "66'2 shows the Vikrama Sarhvat is . ' . 
expressed in elapsed years as 1320 ; and as it is now rechned • · it should be 13'21. The Yalabhi Sarhvat 945 is the same as the 
Gupta Samvat 945, in which the 13th tithi of the Jark half of 
Jyai~tha fell on a Sunday. 

Now.the mean Kha~ufakhiidyaka aharga'l)a• 
• ='218878 .. 

from which' we deduct 30 • • 
• 211848, • 

• 

which we accept as the correct ahargaJ]a and is. exactly • divisib]~· 
• . . 

I l l!'leet-Gupta Imbiptii!!DS, page 84: Vera val Inscription, .. . . 

• 
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by. 7, an~ which was true for Saturday of A~a1ha valfi 12 of, the 
Gupt~ era 945. The English date for this Saturday was May ~5, 
1264 A.D. On the next day, Sunday, ihe date waB, May 26, 
1264 A.D., the date of the inscription. 

From the above apparent ahargm,w for May, 25, 1264 A.D., 
which was a Sat urda)'D, at. the U jjayini mean midnight, -we have 

• • • 
MeM!l Sun = 1' 27° 421 4811 , 

,, Moon == 0' 27° 31' 4011 , 

Lunar Apoge~ == 6' 20" 291 1'1 (with Lalla's c mection) 

• • A. Node ·== 9' 29" 53' 41
' ( Do. Do. Do 

Hence, Appt. Sun == 1' 28'' 21' 5711 , 

,,.Moon= o• 28° 81 4411 , 

Moon-Sun ==10'29° 46' 47" 
• ::::: 27 tithis + 5° 46' 47". 

Thus at the midnight (G. ::.VLT. l of the Saturday ended, 
11bout 11 hrs. of the 13th tith i of the dark half of J yai~fha were 
over and 13 hrs. nearly of it remained. 'rhus the current tithi 
of the next morning of Sunday was also the 13th of the dark 

half of Jyai~tha which is called ri§r'iglta -cadi 1:-3. 

In the present case the Valabhi or G-upta year 945 = 1264 
A .D. Hence al;;o the Gupta era began frorn :H9 A.D., aod we 

are in agreement with Dik~ita . 
• 

• 0 

•III. 'I'J1c Third Instance of Gupta Inscriptiott Date 
• 0 

• 
It is here stated that in the Gupta or Valabhi year ~27, 

tbe 2nd tithi of t.he light half of Phalguna fell on a )fonday. 
The Engiish date becomes 1246 A.D., Peb. 19, gaka year 

• "'as 1167 y~ars + 11 months + 2 tithis, the Gupta year being 
taken to have been reckoned from the light half of lm~ar Pausa. 

• 0 . . 

•• • 
I ·Fleet's G:upta Insc;iptions, pa~e ~0, yerMal Inscription . 

• . . 
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• 
The true KhaJJdakhadyka ahargaJJa bec~mes = 21~179 a"f.; • 

Ujjayini mean midnight of monday, when 
Mean Sun= 10' 24° 431 4411 , 

, ,.Moon = 11' 24 o 261 37", 
Lunar Apogee = 6' 3° 20' 5311 , 

A. Nod~ = 2' 1 o 59' 4011 • 

Hen.]e 01; the same date at 6 a.m., Ujjayirti 1\f.r., 
Mean Sun = 10' ~3° '591 23" . ' 'l'hus- ., 

Sun's Apogee = 2' 17° 01 011 , 

Mean Moon = 11' 14° 331 41", 
L1]J1ar Apogee = 6' gc 15' 52" 

· AppL. Sun = 325 o 59' 211 , 

, , Moon = 342; 56' 51". 

_ Moon- Sun = 16° 571 25" • 
= 1 tithi +4° 571 25". 

• 

• 

• 

On this Monday, the tit hi was the second of the light • half of 
u~ar Phalguna, while the sun's longitude shows that the 

• Bengali date was the 24th of solar Phiilguna-. We are here • 
• 

in agreement with Dik~ita. 

In this case also calculation by the modern methods ]s 

unnecessary as the time was later than of Brahrnagupta. It • 
8hould be noted that the old year-reckoning from the light half 

of P(L'Ifl~a persists inspite of A.ryabhata I's rule of reckoning it 

from the light half of Ga.itra. Here alw 927 of the Gupta Era 

=1246 A.D. 
:. Zero year of the Gupta Era = 319 A.D. 

IV. The Fourth Instance of Gupta Inscription ~ate 

This states that the Gupta year 330 had at its end ihe sec~nd 
. . 

Agrahaya)Ja. Here~ the Gupta year. 330, up to Agrahaya~w, 

the time by the Gaitm-Sukladi ~aka era would be 570. years + 
g months. 

According to the KhaJJ~akhadyaka of Brah.magupta the iotal 
Kali-solar • days up tQ 570 of Saka elapsed + 9 months = 

• 
• 

' 134991~ in w~ich we get 1383917~6' intercalary mo~hs, i.e., 
1383 exact inte~:calary months by the mean ra.te, which· tends • 

to slww tha~ there was a seconn luoal' Agrahiiya~Ja at tl1is. time. 
But this explanation appears unsatisfactory. If we follow the •• 

• 
I ' • • • 1 F~et..-Gupta Inscriptions, page 921 the Kaira •22°45'N, 72°45'Ei Grant. 

3-t-- -140!3B • • . 

• 
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• awtbod.of the Siddhantas, there can be no intercalary mo'hth in . 
the.l'ola'r month of Agrahaya~w, of which the length as foufld by 
\-Varren is less than that of a lunur rnonth. 2 \-Ve have ttlt:io 

examined it carefully and found that in .the present cat;e this 

could not happen. We have then t,o exat:lline it another way 

On Dec. '20 of tl;te year 017 A D., tht>te was !i new-woon 

witl~ which the lunar Agrahiiya~Ja eu<ied .and the sun turned 

north. ..Qllie character of t !tis lunar Agrahiiya(ta was Tllu t the 

laet c1uarter was conjoine I with Citra or a Virgin is. The Gupta 

era was stallted one year later than this date, from tl.te :2£lth 

Dec., 318 A.D. The year 3:30 of the Gupta era was thu1; the 

ye!tr which ended ahou' Dt>c. ~0, 618 A.D and the number of 

years elapsed was = 8:l[ = 161) x 2 + 11. 

Thu• 331 yean-< Wil" a h;rly co·nplete lu:-i-sobr cycle, and 

comprised 120898 days. Again 377S'2.) days before Jan. "1, • 

1900 A.D., was the date l>ec. 2tJ, ::317 A.D. Hence applying 

120898 day" torV\&rd to this date, we 2rr<ve at che date Dec. 20, 

648 A.D., on wbi<.:h the new-moon happeneJ with which the 

• lunar Agrahiiya·!Ja ended thi;,; year. 

Now on the day of the last quarter of this month or the 

a~takii wh1ch fell on the 13th Dee., 6:1-8 A.D., the moon was 

conjoined with Cifrii or a Virginis, in the lattt>r part oi the 

night. 

On this day, at G. :\I. N., we had-
• 

Mean Sun =2G4o 57' l)'l',17 
, Moon =180' 11' 2::!''·10, 

Lunar Perigee =18tl 0 B:l' ;H''·l7, 
-Bun's Apogee = 79' 4tY J01''7\:J. 

• 2e:::;=ll81'7, ~e 2 =1 1 398. 

Heuce-
.\ppnrc'nt tlun = :Jl)5 ° 81• 

• , :Houn=l79" to1, 

Lor:;;. ui a Virgin is =185~ neatly 

• 
From .these calculations it follows that ihe last lunar month 

• of the year, was the second Agrahaya~w as this month completed 

• the luni-solar cycle of 331 years. 

•• 

The date of.the ins<.:ription, being ~he seeond ~ay of the 

second i£grahayaty.a, was the 22nd of Novwt~cr, 64fi!>o A.D. ' 
• Witb this se<.:ond Agralt!lyan'l which PJH.leJ on the :30th Dee., . . 

• • 
1 l!Jeng'l:h of Sol::tr Ag•aliiiya.rJa =2Dda. 30n. !ltv. :2m 33rv ;B1· ge"s- S. Siddhiinta, 

xiv, 3). • 0 

Length ~f Lunar month =~da. 31 tt J•l•. ()m f>O•v lac;:, to tlw Kha'!-Jahhiid!J&ka). . . , 
• 

• 
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• 
648 A.D., the year 330 ~f the . Gupta era e1~ded. It n1ust be. 

admitted tha.t the inscription as it has been read or a~it tjas 

executed was slightly dejc5ctive. In this case' also ifryabha!a I's 

Caitm-Sukladi reckoning is not followed . 

• Here 330 o/ the. Gupta era=649 A.D. 

. ·. Zero of the • • " 
• • 

, =319 A .D. 

V. Mmvi Copp6r Plate Inscription ., 

~'~~~~saffi ~;rto:ri ~am 1 

~g ~~ret~~: ~ms~ n 
~q:q_ '·W-\ 'lit~ ~re: '-\ I 

• 
• 

• 

• 

This ins~ription says that oo the day of the 5i,h tithi of the 
lig}Jt half of lunar Phi.ilguna of the Gupta year 585, the•king of 

tl}e place Morvi (22° 491 N and 70° 531 E) made a gift at the time • 

of a solar eclipse, which happened some time before this date, on 

which the deed of gift, viz., the copper plate in question, was 

executed. 

To find t.he date of this copper plate, had been a pit-fall for • 

Dr. Bleet, who mistook that the solar eclipse in question 

happened on the 7th May, 905 ·A.D .. Now the year 585 of the 

Gupta should be 904 A.D. and the date of execution of the plate 

should be Feb. 20, 904 A.D. We looked for the solar eclipse, 

two lunations + 5 days before and 8 lunations+ 5 Jays b~fore this 

date: Although there happened the two solar eclipses at these 
• 

tim~, they were not visible iJJ. India. 

• We find, however, that here the Gupta year is 143ckonedillot 

from the light h~f of Pau§a, but from the light half of Cai~·a 

according to Aryabhata I's rule. Here the year 585 of.the Gupta 

era=826 of the Caitra-Sukliidi .Saka era=904-905 A.D., or the • 
Zero year of the Gupta era=319-20 A.D. the date of the 
inscriptio; corresponds.to March 3, 1941 A.D.: and the elaj?sed 

• • 

years 't!ll this ,date= 1036 years::::: 1:2814 Iunations= 37~405 days. 

The date of tl~e copper plate works out to have been Feb. 12, 905. 

A.D. Th~ eclipse referred to in· the inscription l1appened on . . 
S. B. 1 J?inaliy accepted by Fleet--Inclwn Antiquary, Nov., 18!!1, page 382. , 

Dlk~itao(lidelCtually find it. • • • 
• 

• • 

. 
•• 

. . 
• 
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~ov. 10_ 904 A.D., 1 on which, at G .).I.~. or 4-44 p.m. ~Iorvr 

• 
timi, • 

Mean Sun 

Sun's Apo;,;ee = 83~ 91 l811 'R2,. 

Mean :\Ioou =231 o 7' 21:·80, 

D. ~ode =246° 71 31'1"10, • • 
Lunar Per:gee=l62" 101 1011 '68. 

• • 
The ~w-rnoon l1appened at rc::-an noou 

• 

• 

magnitude of the ee!Jpse vs vrsihle at titt• place 
::\Iorvi time, the 

was about ·07.'5. 

The beginning of the edip.-;t.J took p 1dcc at 11-0:5 a.m. Morvi time, • • 
the end carne about 12" 1:.) noon ::\Iorvi meau dn,e. Duration wao 

• • aboot 1 hr. 10 min.' 

Secondly, if We Ut>c the K.hu'f~lakluidyalw coustant:>, the 

alwrga~Ja. become,, ft•r 8:2() of Saka era-t-8 lunatiom.=87528. 

Hence the lltt'an place;, with Lalla's corrections thereto, at 

'G.::VL~. at the same day, become:- • 

• 

Mean Sun =228° 18' 51', 

l\loon 
D. ~ode 

= 22J 0 27' 361
'' 

=239° 44' 5611, 

Lunar Periget~ =155° 591 47'1• 

It appears that thi" eclipse uould be predieteJ by the me.thod 

of the Khau(iakhudyah.a. The gift made by tl.i" copper plate was 

probably a reward to the calculator of the ecl.i.psc. 

VI. Tht Szxth Iwdance of Gupta Inscription Date 
• 

q?;,qill::tiht}~ (~~G.) ~l~ ;:f~::tfR<t~q~d{ ~~'-ti ;:rn:J 

y~q-~al~ I 2 
• • 

I'h the yettr 156 of the Guptas, which was the Jovial year 

styTed the Maha vaisakha year, the imcription records the date as 

the day of ;he 3rd Lithi of the ilght half of Kartika. 

• Now 156 of the Gupta era =475 A.D. 

Julian day~ o~ Jan. 1, 475 A.D. =1894552, and • 
, , ,, ,, , 1900 A.D. =:a.i15021. 

Tne di!ference is 5'20469 days which ~ompl"li:ilt 1J·24 Tulian 
c·enturies + 253 days. We in en a se 520469 dayH by 1~25 days and 

• • • 
• ; 1 The abo;e circumstances of the eclipse havt- beeu calculated by my collaborator, 

}Jir. N.c. Lahiri, ~I.A. • . . . .. .. 1 Fleet-Oupta Inscriptions, ~age 104, thE!'KhOli Grant. ' . , 
• 
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arri~ at th~ date, Dec. 20, 474 A.D., on which, at G.:l\{.T. 6 l1,1·s. 
or H-4 a.m. Ujjayini M.T., • • • 

Mean Jupiter = 170° 541 6'1.57, 
' 

1\\ean Sun =269° 47' 11".66 . 
• 

Henoe•we calculate that mean Jupiter.an<\ mean Sun became 
nearly eqmvl 289 cian later, i.o., on the 17th September, 475 

• A.D., at 6 a.m. G.M.'l'., ., 
<\. 

Mean Jupiter = 194° 55' 3411·42, 

Mean Sun = 194° 381 1911 '15. • 
• 

It is thus seen that the mean places would become altnost 
equal in 6 hrs. more. For the above mean 
the equations of apsis for Jupiter and Sun 
..!.2° 6' 411 '01 and -1 a 451 211 ·70. Hence their 

• became as follows:-

Appt. Jupiter = 192° 491 30"'41, 

, , Sun ·= 192° 531 16""45. 

places, however, 
were r~pectively 
apparent places 

• 

, 
'l'hus they were very nearly in conjunction at G hrs. G.M.T. 

on the 17th September, 475 A.D. 
According to Brahmagupta, Jupiter rises on the east on 

getLing at the anomaly of conjunction of 14°. This takes place 
in 15·5 days. Hence the date for the heliacal rising .of Jupiter 
becomes the 2nd October, 475 A.D., at G.M.T. 18 hrs., when--• 

• Appt. Sun• =208° 45', and 

•'' Jupiter =196° 201 nearly. 
• • 

• 
Thus Jupiter was heliacally visible about Oct. 2(), 475 A.D. 

The actual date of the inscription was Oct. 18, 475 A..D. • 
Here. on the day of the heliacal ¥isibility, the sun• 

was in · the nak?atrr; V£sakha, but J upi1er was 3° 401 behind the 
first -point oi the nak?atra division, the Vernal ~quinox of. 
the year bfiing taken as the first point of the Hindu spher·e. 
lfccordin'g to the rule of naming Jupiter's years ~s _g·iven ip 
the modern Sfl1·ya Siddhanta .• XIV, 16'-17, it was. sun's nak?atra~· 
ofl. the new-moon prior ttl October 18, ~75 A.D .. the date of the ' . . ~ .. 
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• inse•iptiou. which t~uk phtce ou Oct. 15-Hi of the .vear, g~ve 

the nrwne •or tht• year. The suu would reach the nalf.~att•a 

Anuriidha., and the year be;-;un wa" coJHc'quent :y ~·.Jah,/ vaisiikha 
year of Jupiter. 

This insu·iption also "how" that tht• Gur•ta era be:~·an (rom 
319 A.D. • • • 

VIr. • • 
~ 81 t'entlz Instance of Gupta ltw·ription Date 

~m~ (~~~) ~~1 ;maTr~-~~ ~~.un~-~­
q~~~·l. 

• • 
T~e inscription rec·ord,.. the date ao; the year Hi:1 of the Gupta 

kings, the Jovial year called Malui "ISvayuja, the day of the 

2nd tithi of«l1e li;.;ltt ha If ot Caitra. 
The year 163 o{ the Gupta era or 482 .\..D. was similar to the· 

yeftr 1941 A.D., anJ the date to March 30, 1041 A.D. In 14.)9 • 
sidereal years (1941- 482 = 14.)9), there are .):32\:J09 days, which 

are applied backward to the 30th 1\Iareh, 19H A.D., and we 

a1~ive at the tentative date of the inscription as ::\larch 8, 482 

A.D. On this date, at G.M.N., we had-

Mean Jupiter = 29° 581 811 '24, 

,. Sun = 347° 121 4711 '11. 

Here, Jupiter's heliacal setting is yt•t to <·omP Ill ahout 
• 30 days. Hence on April 7, 482 A.D., . 

Mean Jupiter = 32° 27' 46"'22, • 
• • Sun = 16° 461 5711 '02 at G.:\LX. • IT 

• 
Thus the peliaual setting of Jupiter took place in two days 

mere according to Brabma~rupta'" rule on the 9th April, 482 

A.D., and the new-rnoon ha,ppeneJ on the )th April, 482 A.D., 
when the sun was in the nak~atra Bhara ~li. ! {em·e the year to 

~orne got its Jlame Asvayuga year. But Lhe tenta~ve dat .. of 

the•inscription W<.t;; ubtained as ::VIarcll 8, 48~ A.D , which was 
• 21 days before the new-moon vn about the 3th April, 4~3 A.D. . . . 

rrhis needs eluc.idation . • • 
1 Fleet-Gupta· Insnigt.ions, page,_ to, tte libOh Grant II ' . .,. .. •• ' 

' 
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.Here ~y coming down by 30 days we arrive at the lunar 
month of Vaisiikha as it is reckoned now. •But in thi -year· 482 

• A.D., i.e., 17 years before the year 499 A.D., when the Hindu . 
scientific siddhantas came into being, the calendar formation 

• 
rule was different. In our gauge year 1941 A.D. the moon of 

• 
last quar.ter got conjoined with Citra or a rirginis, on the 20th 
Jan. before sunrise. Hence as point~d out before in this gauge • • 
year 1941 A.D. also, the luna.r Ag'l'a.luiyatJa of the early• Gupta 
period ended on the 27th Jan.; 1941 A.D. Thus th:'runar month 
that is now called Pau~a in 1941 A.D. was called. Agrahaya1}a in 

• 482 A.D. Hence tbe lunar Caitra of 482 A.D. is now the 
lunar Vaisalcha of 1941 A.D. • • 

The date of this inscription is thus correctly obtained as the 
7th April, 482 A.D.; the Jovial yea.r begun was a Maha • - . 

• iisvayuja year. This instance also shows that the Zero year 
of the Gupta era was approximately the same as the Christi6n 

year 319 A.D. 

VIII. The Eighth Instance of Gupta Inscription Date 
. . 

. ~"fCC'~~l~ (1Q,,) !Ia~r~ij~"l m~ Sl<~<im.., ~~~"e+GC~m • 
+n'<~ +m::r·<r~-lfe.l<F~Tm~ 11 

This inscription records the date, as the year 191 of the 

Gupta emperors, the Jovial year of Maha-caitra, the day of the 
third tithi; of the dark half of lunar Miigha.. • 

We first work out the date on the hypothesis tbat the Gupta. 

~ear was in this case a! set reckoned from the light imlf of lunar 
Pau~a. Tbe Gupta year 191, on this hypoti.Jesis, \vould b~ similar• 
to the Christi:n year 1931, and ti.Je da.te of the inscription· would 

correspond wiih March 6, 1931 A D. Now thie Gupta year 
191=510 A.D., would be later tLan the time of Aryabhata• I, 
viz., i09 A.D., by Jl years. • • 

The elapsed yenrs (sidereal) are 14Jl, which comprise 17576 

iu~ations~19029 days. ·These days are applied • backward ~o • 
the date,. March 6, 1931 A.D., and we arrive at the dat,e. l!'eb. • • • 12, 510 A.D. • •• 

• 

• • • , l Fleet-Gupla bscrip~ious, ~mgc 14.4, the·Majhgavii.m Grant. 
... . • 
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On this date, Feb. 1~, 510 .\.D., at G.:\1.~., we M'd-
• • 

• • :\le<1; Jupiter 
, Sun 

l.'i8 81 31''87 . 
3~3 4tY1311 '72. 

• 
• 

We find easily the sun and Jupiter h<td rooched equ.dity In 

mean longitude .in 133·5 day" oetore, when,.at G.::\l.T. 0 hr., 

Mead" Su.u H2° 541 1.)11 '50 

• 
:;_l,fean Jupiter = 142° 521 -18'87 . 

If thes~ere the longitudes as correl't<'d oy th.J t~quat i'JOS ot 

apsis, th;:m LhcJ lB!i.1cal vi::Hbi,ny .vould co-n;; accur ling to the 

mle of Brahrnaf,~pLl abou~ 13'3 dJ.,Vd :<Jter. Tlu ttll'ln lon;.;-itudeso 

15.5 da,.ys later b~ome-

• 

• 
For Sun = 158° 101 54'1'21. 

For Jupiter 144° 101 7"'25 . 

ThesP., ~urreetel by th"l C'III:ltions or apsis, become­

.For ::)un = 156" 31 2711 , 

For Jupiter = Uu a 161 41. 

Hence the true heliacal vi8ibili:y would come in 4 days more. 

Vie have here ilJ gone up by 183·5 day,; and .~) come down 

• by 15·5 days. On tt1t> who~e we have g0ne up by 168 d1y~ or. 5 
lunations +21 tdhiii. Thu" on the day or t..H:' heliac.:a1 vi,;ibitity 

of Jupiter, which came in tour d:tys more, we would have to go 

up by 164 days=5 lunations + 17 tithis. This wterval we have to 

apply backward to the 11th tithi of J[iiyha, and we arrive at the 

first day of ~hadrapada. The date of the hdiacal vi,;:oility would 

thus be Sep. 1,•509 A.D., and at G.:Yl.N. the sun's true :ongitude 

would be 160° 91 nearly, which shows •l:iat the sun would n·acfi 

• the Hristii divis~Jn On the preceding day of the new-rmon, the 
• • 

sun would he ;n t:w rn!;.~atm U. Phalguni, and the Jovial year 

begun woula- be styled Phiilguna or the Jlaha-phalguna year. 
This result does not agree wdt the statement oi· the inscription. 

• It now appears th6lt alter the year 49U A.D. or Aryabhu~a I', 
time the reckonin•J ui the yean; of tltc Gurn~ <:ra wa8 chaurred 

' 0 ~ ~ • 

• kom the ligh~ half of Paw;u t<J tlte l~ght L .. 1 ;: o• C\r it r~, aceording 

• to Xryabhata I' s rule : • • , 

• .: • ~rreri m~ ~: ~st~ ~~: 1 
• • • 

• 

• Kalukriya, J 1. ' • • 
• . "' .. • 

• 
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:' The-yuga, year, month and the first day of the year started 
sig:lUltaneously from the beginning of the light half of <.taitra.' ~ - . . 

After the year 499 A.D. all the Indian eras slowly .changed 
their year reckoning from the . winter solstice day to the next 

• 
vernal equinox day, i.e., the year beginning Wits shifted forward 

. t 
by 3 lun .. tions. Hence in finding in our owp time a year similar 
to the Gupta year,.of times latet· thaq. Mi9 A.D., we' have some­
times·to compare it to the prclsent-day Saka, year a~not•to the 

Christian Jear. 
Hence the year 191 o[ the Gupta era=the year 432 of the Saka . . 

era. In our times the Saka year 1853 is similar to the Gupta 
year 191 and the date of the inscription corresponds to Feb. 24, 
1932 A.D. The number of sidere&l years elapsed up t.o this 
date~l421=519029 days, which applied backward l•ad U the ·• 
.date of the inscription as Feb. 2, 511 A.D. 

The date of the heliacal risinb arrived·at before was Sept. i, 

509 A.D. The next heliacal rising would take place 399 days or 
1:3·6 lunations bter. 'l'he date for it works out to have been 

Oct. 5, 5~0 A.D., and tbe sun had the longitude of 194° 24' 5'" 
at G.M.N. At the preceding new-moon, which followed the 
pre~ious heliacal setting of Jupiter, the sun had the longitude of 
about 179°, and was in the ntLk~atra Citra or the Jovial year 
begun was Caitra or the Maha-caitra year, as it is styled in the 
inscription. 

In the present case the year 191 of the Gupta emperors=43:.:3 
of the ::hka emperors=510-11 A.D. 'rhus the yewr Zero of the 
8-Jpta emperors=241 of th~ Saka emperon =319-'20 A;D. 

• • 
IX. if~~oiJ:it !Jij~fttf3tr~~ ~mffi Sl::f~fif-Ff:lftf{T3tr• 

;r~an~ -~~{ t~:pj't&J(ll'-il~~Tif. t • 
• 

The year and date as given in this inscription is 209 of th~ 

Gupta ~ra, the day ~f the 13th tithi of the light half of Caitra. 
:Fol~wing the Gaitra-Sukladi reckoning, the corresponding date in • • • 

• 

• 

our time is the 11th April, 1930 A.D. We have to apply 1402 • 
fiidere.al• yean or more correctly 17341 lunations= 512090 days ., 
backward to this date of Aprilll, 1910 A.D. We th~s arrive ~ 

• • 
the date of the inscript.ion·,.March 19. 528.A .D, 

., . 
?3--1408:6 

• 
• .. 
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• . 

On this day, at G.MS., we had- • 
• l\fean;rupiter =3-!7° 37' 2B''·ml, Hence- • 

Mean Sun =:358, 58' .'\2''·27, 
.Tup~ter's Perihelion =:3.'i0" 51' 21"'!H, 
Sun's Apngee .., 77, 4:!' 5u", 

,, E•!Cenrric·.ity = 'ill7Bill, 
.Jupiter'-; [<~ccentril:Jtv = 'OHH 75. 

J u p;t er as currectc>d by 
the equat.i·:n ot .tp:ii:> 

=317' 1\1', 
Appt .. S·m=:~:iH~ Y 

. 
It appear-; tiLlt t~e l'eliacal rtsin~ o[ Jupitt't' w.Ju1,J happt·n 

~3 dayeo later and the f:lrecerltn~ naw·m~on• <npp.•n,•,J 1:! il~·ys 

uefor•·. i.1~:m tlw 61h March, 5:28 .\.D. 
For un that d:de, at G.M.::-f .. we had·-

:\[ean Sun • =34ti 0 51 3'1'98, Hence--
>,; :\loon • =il13° 5' 27'1 !l(), Appt. Hun =31\1° 1', 

~uunrPerige.e :=o3\:)''57'BEF''H. , ~[Qun:oo:3-l5':1W,ne:.rly. 
Sun',; Apogee = 77° 421 56''. 

The nl'w-moon happ•ned at about 8 hours later. The sun wa~ 

in the nalt~atra Revati, and the Jovi•1l year beJnn was .Isvayu~~ 
~r the .i!uhii Asvuyuju year as the inscription says. 

Here the year 20!) of the Gupta era= 528 .:\..D. = yt•ar 4.i0 of Sc~b em 

.·.the Zero yearof the Gupk1 era =3t9 A.D.=yeur 211 of Sab era. 

• X. The Tenth ln~tance of Gap/a l~t~cription Date 

The .Vepal lnscriptio11 

~"~Q. ~~~ ~~ ;rr~ ~~q'~ srfu~ {r&-'lit "~~-- ~aff ~s­
fmmal1 

Here tl1e date is stateJ to have been, :38:3 of th,, (Gupta • 

era, the Jay of t ite fir..,t t itlt i of lunar J yai 1t lw, t 11e uwor' wa.,iu the 

nak.?atru uivisu)U Ruhi~tl and thd tH~1 part (multiirta) of the day. 
• • 

Tl.l.e equiv~lent year;; are 627 of Saka era= 703 A.D.; we 
n'adioly ,;ee tlut the con·<l~pon litt~ day in o~r own time was, 

May 2t), 10:3~. We• arrive at the Jat<', .\pril 30, 705 A.D. 

• ~1) (2) 

~ow on April 3•), 7.)5 A D , at 
• 

(l.~I.T. 0 llr., 
Ou Ap6! 29, 70.j ;\. D.~ at 

c; ~L T 0 il i;r 

.\lean Sun • 40~ 5·1' !~,"·~J'i', :\Lan 81Ju 

,• :\loon ti2' 01 9 '·ul, ~lean ..\lo' n = 
Lunar Perigee Porlgee = 
• • • •• 1 Fleet-G·Jpta Inscriptions, pagll 951 • peculiar fea,ture .• 

This in•crivtion J,c,es net. f''''B~nt 
• • 

• • .. . . 
any 

' 

• 

'· 
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• • 1'hus on April 29, 705 A.D., at G.M.'l', 0 hr.,• 
• 

• • 
• • Apparent Sun = 41° 121 

·,, Moon = 53° 501 • 

• 
Hence on this da_y, at the stated hour, the first tit hi was· 

over ; we litave to deduct about 3° 3' from theiie Ion~·itudes (mean) . ~. 

to allow for the sbtfLing of the equinoxes from 499 A.D. 'The 
• • • 

date of. the inscription is thus April 28, 705 A .D. _., 

According to the Khar;,rf,akhadyalw calc:ulations the ahar"gm:w · 
at the midnight (mean) of Ujj~yini of April 2~ = 14617. In . 
order to have the mean places at the G.M.T .• 0 hr., of. 29th 
Apnl, we have to take the aharga~·z,a = 14647 days + 5 hrs. •and 

4 min. The mean places are-

• Mean Sun 

Mean Moon= 

36° 52'.1211 , 

45° 431 5811 ' 

Hence­

Apparent Sun = 38° 161 2311 , • 

Sun'.s Apogee = 77° 01 0", 

Lunar Perigee = 318° 561 211 • 

" Moon= 50° 44' 3011 • 

Note :--To the KhaJJrfahhadyaka mean places, we have appliect 

Lalla's corrections whi.ch are well-known in Hindu Astronomy, 

lienee on the 29th April at G.M.'l'. 0 hr. = 5-4 a.m. of 

Ujjayin! mean time, the first tithi was over, the sun was in the 

nalcsatra KTitika and Lhe moon in the naksatm division Rohin! 
0 • • • ' 

which extends from 40o to 53° 20' of the Hindu longitudes. 

'l'he date of the inscription was the previous day, the Mth April, 
705 A.D., as bas been shown before. • 

'Now Gupta year, 386 = ·saka year 627 = 705 A.V. 
Gupta yeaj', Zero = Sak!i. year 241 = 319 A.D. 

XI. 'I' he Eleventh Example of Gupta Inscriptiof't Date 

fi;:.re_~ ,00 ~0 ~ (,~~) +r~t+rtil<~~ Ofitrn~<ti ~. , 1 

• • 

• 
• 

• 

The daie of the .inscription is the Gupta year 199, the 

• 

ilf alut'!'Jnarga Jovial year, i be day of the lOth titii of I unar • 

IUidika, whi~h corresponds to Nov. 21 of 1939 A.D. of our times. 

T~e elaps~d siderial years to this dAte = 1421 = 1757~ l),lnation~ 
= · 5H:l029 days. ...... •• 

• 
• 

t I e • 

1 Epigraphica lndic~, Vol, VIII, pp. 284 et seq . 
• .. • • • 

• 

• 

• 
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• 

• 
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• 

• 2HO A~ClENT INDIAN CHHONOLOU Y 

• 
• HeHc'l3 the Jatt> ()f the Tnscriptioll was Oct. 29, 518 A..D • 

• • 
~n this date, at G. :\I.~., 

Mepn Jupiter= 62° i.W 911 '5\J, 

,, 8un = 21\J 6' J011 "17," 
., :Moutt = 332° 321 2(111·47, 
• • 

Now 16\J 1:lay,.., before Od,. 29, 518 A.D., the t•ue ongitu,les 
wer&.on May .J:3, at l:.n.l.'T .. 0 brs., for~ • 

~ Jupiter 

Sun = 52° 551 15'1, 

• 
and !hese are ;ra.ctically equal. 

gupta 's rule Jupiter should rise 

i.e., on May 29, 518 A.D. But 

Hence acC"ordin;; to l3rahrna­

heliaeally 1.1·5 da:rs later, 

on :\Iay :J1, 518 A. D., 

the mea111 sun hau, at G.~I.N., the longitude of 63° :J2' 54'' 

and the mean moon at the s1me hour, the longitude of 50 a 401 6/1. 

-I'hu,; the new-moon c tme 011 the day fol:owing, the s'In having. 

a small positive equttiou. ThJ new-moon-suu wa,.; 111 the 
nak~atra division Jlrga.§irus (53~ 2Y to 66° 40' of longitu ie), 

end the Jovtal year bc';.;un was .1/iirga or the Mahit-m'irga year 

a;; the inscription says . 

Thus the Gupta year, 199 = 518 A.D . 
. ·. Gupta year, Zero = 319 A.D. 

XII. Twtljth Instance uj Gupta I11scriptiun Date~< 

Epigrttphica Indica, Vol. :Jl, Plate ~o. 67-The ~ava,~ram 

• Grant of Maharaja Hastin 

The ye~r 1.98 of th9 Gupta era or .)17 A.D., is called J1ahd­
.a8vayuja year. We find that on Aptil 7, 317 A:.D., at U.l\1.1'. 
6 hns., 

ll:loon Sun = 16" 51' 2511 "67, • 
" 

~loon = 15° 55' 011 '42, 

• Lunar Perigee 230° 11 3011 "70, 
.. 

= , 
A. Node = 2° 581 20"'27, • 

Mean Jupiter = . 14° 581 4611 "35. • • • • •• 
- ! Kielhotu's approximata date was 518 A~ .• Oat. 1~ or September 15-EpiQra· 
phica Indica, VPl. vnr, page 2~0. • . • 

• <'emwupieafed by Prof. D. R. Bhandarkar . • . . .. • 



, 

• 
• 

'!'his· was the day of the new-moon with Jupit€r at 4.he 
po~ition very near to conjunction and. con seq uentiy of b@liacal 
setting. The new-moon happened in the nak§atra BharaJJ-i. 
Hence the year is t:alled the M aha-asvayuja year. 

Here also the Gupta year, Zero=319 A.D. 
• • 

• • Conclusion · 
• 

We have here proved, from 12 or 11 concrete sta~ents found 
in the inscriptions, which have used either the Gupta or the 
Valabhi era, that- • 

. (1) • • The Gupta and Valabhi eras were but one a11Gl the • same era. 
(2) It was most probable that the era m questio~ had been 

originally started by the Gupta emperors and was grven new 
• name by the Valabhi princes who were vassals of the Gup~ 

emperors. 1 

(3) 'rhe date from which the Gupta era was started was 
Dec. 20, 318 A.D., when began the Zero year of the era froil 

the day of the winter solstice~ • 
·(4) That the Gupta era agrees with . the Christian era frotU 

319 A.D. till about 499 A.D., the date of Aryabhata I, up to 
which the year reckoning began from the light half of Pau§a. 

(5) From some ·year which was different for different 
l?calities after 499 A.D., the beginning of the year was shifted 
forward from the light half Pau§a or the Winter' Sulstice day to 
the light half of Caitra, tonformably to Aryabhata -I's dictum 
of beginning the year from the Vernal Equintlx daY.: This • 
produced, in In~ian calendars, " a year of confusion,"' as \t is 
called in calendar reform. One year of the Gu.pta eta and 420 of 

the ~aka era were thus reckoned as consisting of 15 or 16 luna­
tions. .This is evident from the inscriptions dealt with as 
Nos. V, VIII, X aad XI. This change has been noticed in .. 
the inscripti&ns of those localities where Aryabhata I_, reputation• 

as the ,for~rnost Indian astronomer had been unquestionably 
accepted. In such cases the Gupta years corre~popd mo~ • 

•• 
• 1 :Fleet-Gupta Inscriptions, Ph~te No. 18, tge Mapdaso~ Stone. Inscription of 
Kun:rara~upta and Bandhnvarman dis;ussed in Chapter XXIV on the Sanwat era.· .. . . 
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0 

eonfor:nab+y to tbe CtJifra-Sukh]tfi Saka year:-. and tbat the ~ero 
• • 

)eJr of the (hpta emperora j, taken as the B'l.ka year 211 (Caitra-

SuJ,f,fd£) "\d:ich :s the same as the Christian year ;H!) :JO A. D. 

To ;;urn up: The Zero year of the O•lptJ. t>ra wa:~ ori;.:inally 

tite same as the year :119 A.D., nnd in ·imes"lnter ih..1n 4mJ A.D. 

this .Zero yeaJ; was" in some cases taken as equi\~a!ent to 

• 319-:.W.,A.D. Further the Gupta and V!!la!11Ji erus wer~ the 

same era.~' Lo hoped that further speculatious as to this era 

would be considered inadmissible. 
0 

c 
• 

c 

• 

• 0 

0 

• 
0 

co 
c 

• 0 
• 

• • • • • 
I) 

• 



• • 
• • 

• • • 
• 

. CHAPTER XXVI 

• TIME-INDICATIONS IN KAJ..JIDAS}.. 

• • 
As to the date of Kalidasa, the greatest of our Sanskrit •poets, 

~-
most divergent views have . been held by different researchers. 
According to Maxmiiller, Fergusson and H. P .• Sastri, Kalidasa 
rtved about the middle of the sixth crentury A. D. ; On the other 
hand, Macdonell, Vincent Smith and A. B. Keit~ have. heHI .that 
the poet flourished about the time of the Gupta Emperor Chandra­
gupta, II, the first Indian monarch who, on epigraphic evidence, 

. . 
is known to have assumed the title of Vikramaditya (ca. 380;-415 

• A.D.) This is of course on the assumption that Kalidasa ·adornetl 

the court of a king named Vikram~ditya of Ujjayini, a tradition 

whieh appears to be of very doubtful value. Then again Prof. 
S. Ray, 1 f:Hen Konow, Chatterjee and other Sanekritists of th~ 
old school have identified the now known Vikrama Samvat, with 

the era alleged to have beeri started by Vikramaditya of Uj_jyaini 
and have tried to assign to the poet the first century B.C. But 
epigraphic and other evidences are, so far as I am aware, against 
this identification, as the original name of this Samvat era was 
'MiUavabda' or even Krta era. We do not yet know.when the 
original name of the era was changed into Samvat era . 

• As no definite epigraphitl evidence about the date of Kalidasa 
is forthcoming, such differences of opinion are 1_uite na"tural, 

and any attempt ~ throw fresh light on the problem from a new 
point of view will probably be welcomed by l'lcholars. • • 

In this chapter we have tried to show that the great poet 

was thor~ughly conversant with the Hindu Si1dhantic (sGientific) • 
astronomical literatuJ<il, such references being found scattered 

tbro~hout hii poetical and drama tical works. 'rhes£e references • 
have not been, as we shall see, correctly interpreted by his mariy 

• 

. . . - • 
•1 Prof. S. Ray's paper, 'Age of Kalidasa,~ J.R.A.S., Bengai, 190~ Compa~ 

also the Allahabad University S~udi~, Vol. 2, 1926, " On t11e Da.te of l{ii,hd~sa " 
by•Chatterjee. • • • . . . • 

• .... 
• • \ 
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• 

• 

• 
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• . . 

commentators including ~Ia!Jinatha. l,he reason ;a obvious. 
• • • 

These ccvnmenta.tor~ were primarily rhetori(·ians and not exp"rts . . 

in astro~omy ; hence they failed to get at the prop0r meaning of 

the .passages and thus by their failure in :his re:>peJt, hava only 

' darkened counsel by their words ' in their c~mmentarie,;. \Ve 

take these referen<·es. one by one ; Wo sha.l\• try to in ~eq~rPt tilt' Ill 
correctly and ascertain their chronoloJi<·:d signi!L·ance. 

• • • 
(a 1 ~ rirst reference is-

~ ak~atra-tii ra~; t'cJ ha-sathkuHi-pi jyol i~rn:tti candrarnasaiva rii triJ:t 

• -Haghu, VI, 22 . 
Here .the \vord .'t!lrdqrah.1' is a Hindu astrono'llical term not 

recognise i by }vhllinatha. It means 'star-like planets,' viz., 
Mer<'nry, Venus, :\Lus, .JnpitPr and S:1turn in con~radistinction to 

the Son 8nd the :\I>on which posse;.;s discs; the Hindu scientific 

astronom9rs thronghout maintain thi" classificat[on (cf. Pafi.cct­

:iddltintikii, X\'fif, 61; the ,fryubha(iya, Gula, 48;Modt>rn• 

Siirya SidJhinta, VU, 1, etc.). Here ~IaHiniitha splits up the 

cornpoun-1 word as 'nak;>atra' + 'tar'i' + '~raba'. This sort of 
-IMerpretation is apparently against the ltleaning of the poet. 

• 

(b) That Wilidasa was a keen obsener of the first visi~ility 

of crescent is evtdenced by-

(i1 NetraiJ:t papas trptimaniipnuvadbhir 
Nanodttyarh. niitha111ivau~adlzlniim -Raglw, H, 73. 

(ii~ Nidarsayiirnasa vise~adrsyam 
i.ndruh llavotthriTwmivendttnwtyai -Raglm, Vf, 31. 

In these instances we have the e"pression-; which ~~e 
• • 

equivalent to 'the newly risen lord of the Oif·1dh,·,• ani 'to newly 
0 

risen moon' . 

• 
• 

(r) We have further in TGilidasa-

Tisrastri-lokipratbitena sii rdbamajena rn'lrge rtlsatiru~i tvii 

Tasrnadapa vartata J{ '11}<) i nesal.l par vii tya .Ye soma i VO~l}~rasmel,l' 
• 

-Raghu, VU, 33. 

Here the poet says that in Aja's return journey fo the city of 

Ayodhya, the prince of Vidal'bha (his brother-in-law), ~nwilliQg 
•to part • co~pany of him .as it were, accompanied Aja for three 

nights, jufrt as the rooon, a.s if nnwillhg.to part company of tile 
• • 

• ... • 

' 
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sun at th~ conjunction, remains invisible for tlie maximum period . -
of J;hree nights ·and then separates from him.· This interpretatrqn 

.makes the figure a pl1r1J-opama or a complete similitude. · l'f.ence 

KiUidasa was also an observer of the fact that the • moon's 

maximum period of invisibility lasts for three nights. Mallinatha 

here fails to interpret the simile in Kalidasa. 
- . . 

(d) 'Again we have the line-
• . 

E~ carumukbi, yogataraya. yujyate taralavimbay~si • 

-Kumara, VIII, 73. ~ 

'This Moon, 0 lovely one, is getting conioined with the 

liquid bodijd, "junction-star" of this night.' 

Here we have the two words· 'yogataru' and• '.tamla.ni,nib~ya:; 
the first one means any one of the several 'stars' with which 

the moon gets conjoined in her 'sailing' through the.sky in the 

@ourse of a sidereal month. Mallinatha makes a muddle of 

• the whole thing when he says _that the moon · is alway~ 

accompanied by a particular star in all nights (pratyaha1i1yaya 
yujyate sa yoga tara). Again· the word 'tarala-vimbaya' means 

liquid-bodied, and not as Mallinatba expounds it. A verse . qt 
the Surya Siddhrinta., as quoted by BhaHotpala (966 A.D.) in 

the ·commentary. on the Brhatsmhhita of Varahamihira, runs 

thus :-'-

Tejasarh golaka~1 siiryo grabark~anyambugolakaQ. 
Prabbavanto l,i drsyante siiryarasmividipital;l 

- Brhats~ri:thita, IV. 

(fitst cited by Dik~ita., in his work Bhiirat?ya Jyoti~r~astm, p. 179) . 
• 

• • 'The sun ig a sphere 

spheres of watej, they 

the rays of the sun.' 

of enerD:y, the planets and stars are 
v• • • e 

are seen shining by being illuminfl.[l by 

'l'his evidence shows that the poet had studied the Sii.T'Jka 
Siddhanta as know"ll to Bhattotpala, and used the word 'tarala-. 

vimbayif in the strict Siddhiintic sense. I'• 

W Another very 1mportant astronomical passage in Ka1idasa 
lS- ' . • 

• 

• 

Aga~ya~ihnadayaniit samiparh.diguitara bha9vati sanniyrtte 

Anandasitiimivavii~pavr~tim hima~rutiti:l haimavatiiD f!asarja :. 

... • • • ~Ragh1.1, XVI, 44, 
• 

'34..!1408B • 
• . .. • 

• 
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or, 'when the sun neared the ~olstice ~~ummer solstiee~which was - . 
the place:of ('anopu.~, );orth c.:a•1sed a flow of ice [rom the Hir41<1· 

Iaya:, which was likt> a delightt'Lilly cold shower of c•in.' 

He;e also 11allirL>'hJ, ow[ng to i;:..:norance of s:[it]Juintic 

astronomy, faiJ:.; to lntert•rt't tht• phra~e · I•Ja•,tya riltut,' whit h 

cannot but mean the eelip· ie plac-e of ('ono[nts. His TllfHUIIlr{ of 
• 

the phrase is• · tht> soul,tem so!sr:n'' (ihe winter so:-;r;et''. Tht:• 

poet i\1. the vt>ry prrcedirL; ~t" ttza sp·•<J,ks o·f th•e adH•nt of <'1J'llruer 

at tlrP b~'!!rhring t'f wh b rJw S!''1 had ,r're,tdy lett tlw wintt•r 
so]stic<' .'Iiiii' /11<111!/fs h,·loiC', :11:/1 \Va:- only 60 d;..:lalll fmm the 

summer ,.,oJstHP. Tlw pl11·a"e in ~~·w-~iur tmtlo:Jbtcd:y mParf-. 

the .snmmer Bofstiee. .\:; cu the .l'Jchfy,,'s iCarwpus,' 'polur' 

longitude and latitndt:> tlte a<Otronomie:>l ~:',frl1zitnfu8 say :-

In ~lodern 8rirya S'iddluiuto 'VIII. 1UJ we !taye • Agastyo 
• :\iithunanta;.:<d;t'. 

• In Ptllicu~:riu'hiili.I!/Ji ('\IV, HJ) wt> h:~\t' '1\.::~.rkntatlyiit'. • 

From the above an'l other workR Wt' lt•,nn of (\ut~,pus's pla~:e as · 

Modern Siity11 S,,/./!Jrinta • 
Pu'ar ~\n:gft:.J,j" 

91 ,o 

Polar lat:tudr 
M Hf, 

. Pallca.siddhiint:lJi ,');,il A.D.) 'J( I H 7.)· 201 

H 7~: 

• 

Brahmagupta ( ti:l8 A.}).; 
Laiia (7~!H A.D.) 

87 
87° SHO" 

From the above 'polar' longitude01 of (aiiO[iUs tt appears that 

both Vtmiha and Kiilidiisa belonged to tlw ~au:;' st<:oo! of 

Siddhantic. teach:ng. The date of the earliest form of the 

Modern Stiry.u Sirldh lnta is most un~erbin. ft may evAn bE' 

about 560 A.D. as estimated by Burge.;s. 1 
•. 

(/1 The peet is almost enJmoueed of tbe event of the sun's 

reac~ing the summer solstice when the tropical ~u•1th of .VaiJh,H, 

the first oJ' the rainy season, began. The pot>t ;;:1ys in R'utllll, 

~VIII, 6:-

• 

.\ab!Jascarairgitayjas;1l.l >;a l<:>bhe 
·na bhastala~.) f11t.a tctnnril ,\<l nlljcl!ll 

Khyiitarb nablwl.tt~abdama_yetw namnj 

kantarh nablwmii >-amiva praja nam . • 

• .. 
• 

• J If it .vas 'tecast first into the ri:wdero form by La(adeva '4:27 ~aka yPar •or 

•5~)5 A.D) a~ rerordedtby Alberuni ffndia, Vol. r. XIV, p. It, the date may go up to, 
• say, about 510'A.D. aod no~ eMliet. • • 

• • . .. .. 

' 
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• • 
'T!Je king (Nala), whose fame was sung by H1e denize~ of the 
; . 
sky, got a son of the same colour as the sky who became. ki~own 
by ihe name of Nabhas and was io hi,s people, as pleasing as 
the month of Nabh'as, the first of the rainy season . . 

(g) Kalidasa has again ii1 Baghu, XI, 36-. 
• • 

Tau videhan .. .Q-a:J<inivasinari1 gam gataviva dival~ puna,vasu • 
· Ma11yate-sma pivatiiril vilocati.ail~ pak~mapata~i 

vaficana.ffi mana!:) . 

• "i'he 'princes, Rama and Lakf?mat;~a, as they stood before the 
people of the eity of Videha, appeared as charn!iDg as th~e .two 
stars CastoT and Pollux of the nalc~atra Punarvasu. As they 
drank with their eyes the beautiful forms of the princes, their • 
n.1ind took it a disappointment that their tired eyelids fell 
preventing a continuous vif:ion.' . . • 

To the poet V\hy the stars Castor and Pollux were so charming. 
was that the sun reached the summer solstice a~ a place near 

to thew, and the bursting of the monsoons took place. In th~ 
annual course, the star. Castor's place is first reached by 
the sun. We shall not, therefore, be very wrong to assume that 
the poet indicates that the summer solstice of his time lay very 
near to the place of this star. The time when the summer 
solstitial colure passed through it was 546 A.D. It remains yet 

to be examined how far it indicates the date of Jhe poet. 
Enough has been shown to establish, I trust, that .IGi.lidasa was 
w!l~l trained itl the Siddhiintic astronomy of this time, was 
himself a keen observer of the heavens and specially t>f the mt>on's 
motion amongst t~e ecliptic stars. We now proceed to consider 

the other Lime-references in Kalidasa's works. • .. 
• 

Other Time-References in Kalidasa 
. • 

1 r:l~e first of these hme-indications is derived from the Megha-
dilta. The stlnzas in Part I, 1-4, say that the e;iled Yak~ 

• 

• 

• 

.. 

addressed.tM cloud messenger on t~ first or last day of if..~iitf,ha ; • 
' pmthama' and 'prasama ' are the t,wo vuriants of· th~ text.:. 

Ir~ the edition of the Meg~adft.ta by H~ltzsr;~, tbe commentator 
Vallabh!ldeva ·acrepts the re;ding zmtsamadivasc and discards 

·• .... ~ 



• 
_\.\~L·~'\'1 1\DL\.\ cH;~n\ll:.(hi\ • • • • • 

the ullwr,.,wJ ~ra::itiiitht 011 tl1e other l·tn<t c;lYep:o tlw rt>adil,lg • 
prathaili~l,iu:a8L' ctnd n·jet:ls ·f·.e •J llPL \Vc· ba~e tu Rt'ttle 

which j., :lie ,·,nTet< re2Jing. \Ve ie,!fll fror:1 P<~rr H, ~erse 
• 4\J, that d1t: Yah.';'<l'~ twriud <lf e\.~<' wuu:d t'lt•J 111 

[our lllulltlt ... mure,.whcn Vi:;;ntl wuu., ·.r:,t' tro:n .bh bt·d 

• of tlt<) serpeu: 8''':'<1• ('8.\panro m,· b::u:a,_;;l~:Jy.w:~tluttktt· 

• 

• 

• • 
.,;·arrU)a , .:~. d, , t<, ·;. Tltt'. dat,• 

Kurttif~u, four !:Jltatiol!~ bl'fure it WJ,S •h,· de~ v uf the lith l·tft; . . 
uf lunar A.'jdtflta. Henu· the dJ) u:1 wit;,;, :; c Yak.;ct [, ,;aid tt'l 

have.a&iressed th~ c!und we~,;t'llh•'r \Y·IS ti:al of t}Jc lith titf,i 
of luuar .<t~·a(llt(!. A.., tb;;; da.~ t·an never bt· th,: tlr,.t or trw l,ht 

day of ilte ~unar .1.1.1(,fha, aud a:.; ti1i,. d1, , dll IH'Ver fa:t on the 

flrst day of ~oLr .1-~~·,Jiw, the red! reaJ· ·g uf 1:'<' Lex: is' Pt•l;a,w-. 
dfCQS0' anJ nut' J'rath•itiUiJica~e,' tile ffiOdrt Uein;"' tt:e soiar, 

and never the lw;u, .1?-,l~lha. Thus t!"· LLr; ou w'HciJ tL; Yak:-a 
i::; made to addreso; tLe c~ond Iues"eDc;t:r w,, ,--

• 1l.i Tht' d<ij of till' 11th t;thi uf l;;t:ul' .1-~·rft,li,J. 

(:!J The last Jay of ,ular .l.?d~lfw. 

• 

(0) TLe Lid) of the .;umu:er ,:uisc:L't', ,,, 1i.i .• WdS tue d<~y fur tLe 

bun;ttll6 of the summer :.:oH~I..IOth n:dtked 1,." ti1e first 

apJ't'.::ttctr·u· of c ur.;d.;. liere K l.d,i,..a '>o)~ 'ti:at .t l1u._e 
w~" of the fir;;t-•·a:n doud, ::c~n;:iiu,., trot•• ti1e side of the 

hill IC1bking like a ful:y de,<•!opt•d elephant, burytnJ its 

• 
• 

tuBks on tha hill -.ide,' 'we;.~t.:tmds;,~~d-oanum ~·uprakri~-
. • . . ' . • I J ' ' tl t I panr,wta gaJU-1<~ •'lii;>a<,li,'l:llL i .. t <usa, a.- 18 poe tas ;t. 

~l'Le lie.\.: duy :t,elf wa. the fir·,.t day of ~ai,liiH, tlw first 

fllO:t'lth or the niny :<e<e ,on. The poet ,;ays that this month 

\ht" il•dtJL!;ent ur '!'rat_)a.,.aLue ~abbasi' \\hen the Yak~J 
;.ddret-,ell rbe doud. \Vit;, the Ieanwd 8anskrit authurt-, • 
the ,umwer ,;o~~tice day WaH the true day for the 

b1tPsting of tLe lltonsoons. On this [IJint cr. the 
lUIIiiUYfli,W, II, Ch. 60, ::1t. : 1 : !i. • • 

• : The "poet here in the ,£9ho,f,tfa !lds recorded a notabie 
astronomicml event ,pf hjs time. 'Ve, have alre;,;dy seen tl:l,jlt 

he has indicated tLt' fll'l'l::un ut tLe sumwer sol~titia~ Ctllure 
~~. . 

• 

' 
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• 
as al!nost passing ·through .the star Cast~r, that t!Jis till'\,e 
was· about 546 A.D. Now examining the period frorrf 541 to 
571 A.D., we find that the day on which the three con{!itions 

tabled above were s~tisfied was:-

The 20th June, 541"A.D., on which, at G.M. Noon or the 
• 

Ujjayini mean time~ 5-4 p.m. • • 
• • 

KhaJ;t<;lakhadyaka Moderns • _..,-
True Moon 226" 11 227° 21 

True Sun - 89° 381 • 90~ 01 

• . 
Note.---'-The Kha~L4akhiidyalw is an astronomical compendium 

by Brahmagupta, dated 665 A.D., in which he sets forth the 

ii.rdhariitrika system of astronomy as taught by Ary~bhata I . 
• Varaha, in his .Siiryasiddhiinta, has borrowed wholesale from 

• Aryabhata I, but without mentioning in any way the source he 
is a borrower from .1 There are indeed only two systems of the 
Hindu Siddhc1ntio astronomy, the iirdhariitrika and the audayilca. 
To the former class belongs also the Modern Surya Siddhiinta~ 
to the other class fall the A1'yabhatiya, the Briihmasphuta­
siddhiinta of Brabmagupta (628 A.D.), the Si~yadhivrddhida of 
Lalla (743 A.D.), the Siddlziintahkha.ra of Sripati and the 

Siddhiintasiroma~i of Bhaskara I. 
Here, according to tbeKhm,t4a1d~ddya1w, Moon-SUJ-1=136°'23'; 

the eleventh tithi was over about nine hours before,. i.e., at about 
ti~.m. in the morning, and the first day of Nabhas was the next 
day, and that this date of June '20, 541 A.D., was .the true last • 

day of the solar ii.~aijha. The sun's longitude according toe the 
. \ 

modern c6nstants shows the day as the true day of .the summer 
solstice of the year. This reference thus indicates the time ef 
E:alidasa as about 541 A.D., which is not very different from 546. 

• • A.D. obta.ined·\.Jefor~. . 

~he second of these time-indications is detived from our poet'::! .- . . 
drama, Abh'iji'iiinasalwntala, VII, 91. Here Kalidasa empleys . ~ 

• . ~ 

• 
~ 1 P. C. Sengupta, Translatinn o' the Kitanda.,chiidyaka t~e lntroductiGn Calcutta • 

T • • e e ' • ' 
Uni'lersity Press, 1934 A.D. • • 

• . .... 
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• all a'troJ:lOtrrrval siluile :n desuibt· the fiual UHion of Du~yanta 
• 

witiJ.8ab.1.JJltalii. The prince thus ~'Peaks to hi::. consort;-

lri)t', SmrnbLinnan:ohatamaso 

J>i:;-\)3. ptcPIIL;khe stldtiisi ~urnuklti 

1' p<l rii;._:~ nte ~<is i mi 
• 

• r;,!lroupa,gatii. Hohit.tl Y<'garo . 
• • 

' lot is by a piec:e oi 1:,ood :ur·k, u.y love[y ddriing, tl~;;t )OU 

stand bl'f<~J?we wl·o6e gkow o• !.lt·iw<on bad b, <'II broken by a 

ret urn of rueo ory. Th ttl la t1 !wen, as it were, t l:e star Hilllll;tl 

has ;;ot c•'njoin~d with the moon at tl~e end of u to:,.d eclip~e.' • 

So· far as we '·all see, Ollr roet U~illll litit'S anol 1,rr. spt>dally 
• 

uoticeab1<' astwr:ot; •nd e\en: oi his tir11e f'cll· a ;..i•Li.e. A total 

e('lip~e of the rnoon l:anwned :!!·('< r.lwg tu Op~·<dlA't 's I ·,1;,"un dcr 

Fin-s!£ nu ~"' 011 ~' Hn l.•et b, ,jiJ A.D., \\ith the n idd:e of th~ 
~C'lipse <it 17 lwur:- ,) rni. Uic's uf U.~I.T. or the l 1;'')10i rLt'JD time • 

:2:2 h.>Ur,; !) minu1 ,,.; : t Lt• b:llf dm<.J t ions fur :be wltc:e n·:ipse 

and the totalit)' \Ver, I 1:2 tlJinu:c,., JuJ 51 t>e:DUlL't:l f't't'fH'<'tivt'·,v .. \s 

to the magnitude dlld tit.·! a:f t.Lr ,,· :orrs, [ trc.st, ( )P!-'otzer·~ book is 

c~neet, although n,.>t busc'U ou rhe most up to-dc~·e astrc-nornical 
com;tauts. Tile uu,f·crit>;:; tor hi'> lurtgitude.> wert• Lewrrier 

and llan::>t:·ll ; thus the lw~icnir1gs and ends ate not very coned 

as set forth be:uw :-

On ::\ovember 8, .-1!:2 A D., aL 17 Luurt- 5 uLuutu;, 0.:\LT., 

we have-. 

• 
Apparent ~un 

• Apparent ~Io01f' 
• 

Sewcumb ami BtuWil 

228 281 41:!11 • 

48 161 41'11 

I.e verrier and liau:;eu 

2~8 281 .J6'1 

48" 2()1 3' I 

• 

•• 

Thus acc:ordiug to the mw;t up-to-date • uuthvrities, 

~1001t~Sun = 1:2' t31', wlrile <H.'cur•!iJ~t; !u Opvulzer\; aotbonttes 

t be same = 2' 4;3''. 'The ditl'eren,:e of U' :23'1 would Ge ga.ined • • 
by The moon in 19 mfnntes more. l'ouse<JUegtly tht> beginnings, 

the widdle and the ends have to be shifted fOlf"ard br 19 

"mi,unte.s. 1~te cchpsc tlws bq}I.Jit //lost cu!lVcnicntly at. 8-36 p.m . 
• • and eJtded ut 0 hour :20 ntinuttr.ill. of the Ujjayliti mean ti111t,• 

~ Xovc11Tbd 9, at a very fm:ouruble ti111c: for the observation 
• • • 1 Co~rected'by 12 priuci~aJ etpation.;_ • 

• 
• 

..... 

' 
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of the conjtwwtion of the moon with the star Rohi'tfi (Aldebaran),. 
an 1 at this instant- • 

• 
Apparent moon 

Longitude of Rohi1}t (Aldebaran) 

Latitude of Rohi1}1 (JrldebaTan) 
• • 

• • 
.~. 49° 31'.1011 

49° 30' 1111 

-5" 28' 1711 

• 
Tb~ moon at ttJ.e ~nd of ,the eclipse bad almost co~plete 

equality in longitude with the star Aldebaran or Roh~; as t;ould 

be estimated by producing the line of the moon's cusps formed 

at. the eclipse ·some time before its end. • 

The date of this peculiar lunar eclipse, viz., 8-~ Nov., 54~ A.D. . . . 
confirms the dates 516 A.D. and 541 A.D. a.s obtained before. rrhe 

. -
period in which Ralida.sa !n all proba.bility observed these three 

a~tronomical events, ~hicb be has recorded in hi!5 work i~ his own 

• way, runs from 54L to 546 A.D. The events thus tend to plac~ 

E:alidiisa in the middle of tbe sixth century A.D. 

In t.be previous reference ( from t:be JJI eglwdtlta) we have 

shown before, that in the phrase 'A?iirfhasya pmsamadivase,~ 
the word 'if~arfha' is to be taken in the sense of the 'solar' 

and not of the 'lunar' month of A?iirflza. 

• 

• 

This interpretation makes the date of the poet later than the 

date of the starting of the Hindu SiddJulntic astronomy. I have 

not as yet come across any mention of solar months in Indian 

epigraphy. That the Hindu siddhiintas date from thar epoc4 at 

:which the planetary mean places (or even apparent places) are 

ah:flost all equal to the 'tro.pical mean longitudes as calculated 
. . . . 

from the most modern astronomical constants, is the sole test • • 
by which it can be ascertained. · Aryabhata I indeed makes 

his epoch 3~600 years after the Kali epoch of 3102 B.~., Feb. 17_, 

:24 hours or ,February 18, 6 houi·s of Ujjayini mean time. Ti1e 

date and•hour we arrive at is- • 
• 

1.\ft.rch 2~. 499 A.D., Ujjayini 'i:nean midday. ;'he mean 

longitudes are shown in the following table1 
:-• . 

• 

• 

' ' • •• 
• 1 CompllJe a~so the Table ~n pag .. 38. • 

• • • 

• 
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I Mean Trop. • !rdha· i Error in • 
"lanet • ril.trika .•Auda.yika 1 )lfod. S, I longitudes. : Xrdhu- ErJ::rs in •· svstem ' system Siddhanta Modt>rns ril.trik3 .\u 9,Yih • I 

(1) . ('2) (3) (4J 2 (5) (6 (7) 

~----- ~-·---

- ---
Sun u' ()' (/' o• 0'0" o• d' U" 359~ 42' •HI 

;) 

::\1 oon ~so'.4il' o" Mo• ..ts· s" 2sn· 48' o" 1280" 2•1' :\:2" 1 • .. ,. 23' E" + 23' 8" 

lJ.A. ~ode :15:20 12' tl" 352° 12' 0" 318' 21
}' 0" 35:!• 2' 26" ·~ 9' 3!" 9' U" 

L.Apogec• -~>:2'(1" 35°4'2'v" 34'56'43" 36'24'H8" -H7'22" +17'2:!" 

:\Ior('ury 

Yenns ... 

Mal'!\ 

.Jupiter ... 

lb11° u'O" 
• 

35tJ l '2:t' tJ'' 
• 

7• 12' u" 

L8t) 0 
(/ 0" 

1;;6• I' u" 1\JH• 7' 18" 13R' 'l' 51" -18',1' bl'' 

• 35o· :d' u" 352• h' o" 356, 7' 51"' + 16' \!" ~ 16' H" 
I 

7' U' u" g• 4S' u"1 W 52' 45"· -+ bl' ).5" + 19' 15" 
I 

187'12'0" 18ti' .,• 3" 1 1H7~lC'46" -rO'.J7" + l' 12" 

t<aturn • 4•1' 12' 0" 4\!'12' I" 50" 21' !)''. 48• 21'13" -50' 47" +51l' 47" 

• 

• 

The mean 'planets' of the iirdharatriha systt>m are the same 

as tau~·ht by Variilw in hi;; so-callt>d Siiryasiddhiinf'l. The date 

of the ::.Vlodern Siirya Siddluinta as judged by a simi:ar teet :s 

put at 1091 A.D. by Bentley, which eannot be set asidt> as un-

acceptable (Calcutta eniverllity reprint of Burgess',- translation, 

page 24). The reader may on this poiut compart-' IHk~ita's work, 

the Bl1iratlyn Jynti~tMstra, page 200, 1st ed1~ .. dnd also my 

articlt>, 'Hindu A,.,trunomy' in the journal Sr·u:nce rwd Caltun: 

for JunP,J94J. 

The planetary position as m c·ols. (2), (:1) and (01 are in 

gt>nrral agrpement, exrPpiing in tlfat of Mt>rcury, wht>re et.l:tt> 

error is res·pectrvely -:)o and +3' nearly in the above two 

sy;terns. The next great difference of +51' oc~urs in the ruean 

place of S::t'turn ; in almost all other cases the Hindu mean places 

•(or more correctly Aryabhata's) are almost the same as calculated 

• from the most • modern constants. Hence theriJ should 

not be any doubt as to t!1e date from 'Which the Siddhantic , 
• cakulatio1~ were started-that date must be l\Iarcll21, 199• A.D. 

The Hindu rule for calculating what is called Ayrm~rh.W, or the 

. . . r 
•• 2 The 1ludero ~iirya Siddha~ta longitudes are for 12 hours 33'6 rninutPs of 

• 

• 

U. M. Time. • • • • • • • 
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distan~e of ;the 1st point of the Hindu sphere from the vernal 
equipox of date, also accepts this as the da.te when the twr> 

- . 
pomts w.ere coincident. There is another date also, viz., 44,1' of 
Saka era or 52'2 A.D., called the Bhata year, from whic!i also 
the Ayan('i?hsa is calc•ulated. 'l'hus we conclude that as Kalidasa 

means the. solar rnontfi of if~ii4ha in the phrase 'A~ii4hasya 

p1'asamad£vase,' his date cannot be. earli~r than ~9 A.D., or 

even 522 A.D. It ·was from about these Jates that the Hindu 

signs of the zodiac were formed and solar months for i'!n3 different 
signs of the zodiac carne to be calculated in the Hindu calendar, 
in • the form of transits of the sun from one sigtJ. of the zodiac 
to the next. • 

As to ti1e date of Kii,lidasa, we have, as set forth above, the 
first time-indication in which he hints that the summer 
soJstitial colure of his time passed almost straight thrtu~h the ' 

jtar Casto?", for which the date has been worked out as 546 A.D . • Secondly, the astronomical event of the comb in ,tion of the 

last day of solar if~a4ha, the day of the 11th tithi of I~nar 
if ~ii4ha and the day of the s-um mer solstice falling on the same 
day has given us the date 541 A.D., June '20 Thirdly, the date• 

of the total luna-r eclipse, which was most favourable for the 

observation of the moon, being conjoined with the star Rohi1Ji 
(Aldebamn) at its end, has Jed to the date N~v. 8-9, 542 A.D., 

so closely ·converging to the preceding ' dates. All these 
findings fina~ly fix the · da;e of the greatest of the. Sanskrit 

poets at about the middle. of the sixth century A."Q. We h11ve 
a!~ shown that as the dttte of all the extant Hindu scientific 

siddiu'intas cannot be earlier than 499 A.D., Mat·ch ~1,• and • 

that it may eve1f ba later than 522 A.D., the date of Kali~sa 

cannot but be about 541-546 A.D., as he uses Ule phrase 
'Af!ii4hasya prasamadiv(lse,' which cannot but mean the 1as/lt 

date of ~he solar month of Af!arf,lw. Eve~ by the learned • 
, ancients f'uch an exprt~ssion, indicating the use of a s?lar month, 

was ~t pofsilt]e before the tin.1e of Aryabha~a I, so far.as I have·. 

come to Jea.rn from my study of Hindu astronomy for mot\:l 

tbnn thr!e decades. Before 499 ~.D. this science was in the • \ , . . . 
amo1'phous state. The J yoti~a Ve<1ii.ril'ga calenda:t: has a traditioQ-• 

• • • • 35--14088 • . . 
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• • 
that the five-yearly Vedic: calendar was started from .about 

l!tHl B.C , but we have n '<1n·< e to show that thib cakulaJiun 
• 

WU" • never exh•ndetl l•(')ond fh e year~. The late ).lr. S Br 

Dik~:>:ta, in bis Dlt.d!ullyu Jyu/,~,~d~tra, page 1:25, ilas quo:ed a 

vcr~e fro.rn the .~f,tfl l,Juir•J!il, S.·r ti, Ch. 30!, 1G-J7, in wb:('b 

we find that tile ca:enddr-llLL~ers ur tt e wi"«e men fouuJ 'olllitteJ 
• years, rnontl!s, lulf lu"~eation,; awl even days' 111 tr) in~ tu fu!l:w 

l . l . . ' • I I . tlw fPre-yearly tt:l-su u c·_yc e. It l~ L' pt!y t .at Jtur mq J,; <•n 
record to-show v\:wn iLt'OFe t'(<:U~'Idll~ fur ,-ul'h adjiJ·illi\'1 b 

beinn mad<' and how tl·t"'c vvi-t• n:n1 fa:letl to fit•d the Hl )t·ar,. 

or the 141 ye'!us as til<· worl' <t>rrcd luni-:-olar eyt·],•,; b) tJ.<'ge 

I )nwe~se~. In t~ese ca:, ul;Li<·IJB tht'fe \\as r·o u,;e of !bt• r- • .,.;u,; . . 
of the zo<Lat: uutl bf no ct l er 1>1a r \'1" e\l P pt t :.e ~<un :wd the 
moon. \V!,en Kin-,v~a u'e" the ,;oldr r:.<mtb, v.e La\le an iudtuJ· 

tion of the ex stence of rry ~1 o Z:,u ., '•I t < of Hindu a:stiOnOHJY 

• 
('i'a 'ct 
~iuo 
Time 
br, 

,Tru~i- J: 
l0f' ~.:{It L dtt 
e~Urc~~v 

~luJernd 

The >ante I 
r1. fc-1 n d 

L1 Th~ 11 \. Khat,tq:J· 
~ i[ d!•C X .. f I hi.Jylid" I 

\1 :~ ·ch 2.t, j 't'rue i-iun 
hn .\D. · 

1\lanlh 
1. baJ·, ·~ ~ ,, . 

!'rue ~l .... ul 

C·1r· 
r· 11:: 

:it Ill 

18R A D., 6 a.tL cv' 5•· :Jr>' " I • ;" ;;"\'1:2'!A' 

• 

J U'Jf 2;] 

3l':! A D., 
J •.we ll~ 

-- -- --

4HiA v. 
.fut.e :31 

• 

J:!7 A I) 

J"r;.- ~I 

4kl A.D., 
• ,J UDt' Ltl 

0 

• 

. .. 
e 

Ill h:~. \Jr• 

• 

• • • 

0 

• 
'' \!:/' ; . ll'' tl'58" 1! tb 

' • 

8urnmer 
Sol>ticP 

on 

TLe ilth 
o~ ~o a r 
~fii\3-k}il. 

Th,~ ith 
d 'd:lf 
~t ft\ f1 ~):'! 

•• 
Tb.· :2il·1 
~f HU!.:i f 

S .. ::t\~ f}O . 

Tl!e 2nd 
<>f •ola r 
Sraval)a • 

n.- la,;t 
d:Jy vf 

·"ola.r 
• A~a~bn . 

• 
•• 1 w~ !:ave fol1ov.~ lhr flha~z1r1/.?iarlyaka dJ3ru ·.n.a6npl!! in tlw t"'lr·n 1:1tions a.i 

no bet'Pr nr rnore •· li.,h]," , •• ,.~eCJt ~-·,rl:8 a:·e kni;wn t~ us • 

• 

' 
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of • the time of Aryabha~a I, which datl!s from l.V(prch 21, 
499 A.D. • 

For finally settling this point, 'there should be fortb"comiug 

epigraphic evideoctl as to the use of the solar months by the 

learned IndiaBS befor'f:l the time of Aryabhata I. So far as I . . . 
have oeen, I have not come acroRs atJy ea.r1ier• use of solar 

month~ in any eprgraphic statements: the dates are inva.Piably 

stated in terms of the lunar months alone. If ft want to 

explore the possibilities of a repetition of the M bgl!aduta al:'tro­

IJ<.Jmical eveot in t.h~ period from 188 A.D.-54r A.D., we find 

that the only previous date for its occurrence was 4184 A.D., t1S the 
above calculations will ehow: • 

We refer the tropical longitudes of the· sun to the mean 

vernal equinox of March 91, 499 A.D., as this wa~ the true 

date from which the Hindu Siddhantic calculations a.re really . . ' . . 
started and the mean vernal equrilox of the date IS the true first 

' 

point of the Hindu ~phere. 

It apears from the above calculations that the date 54L A.D., 

June 90, may be raised by tbe short interval of ·57 years to the• 

date 484 A.D., June :JO, from a pure astronomical finding taken. 

singly. There are, however,' at present no good reasons even 

for·this small sbifling of the date already arrived at, as explained 

aJready. It becomes quite .inadmissible on· a consideration of 

our last reference in the same way. 
. . 

In the Jist of total Eclipses of the moon visible in J ndia and . . 

ha~pening near the star ~ldebaran as given in Oppolzer's 
Cl!nnon der Finstcrnesse during the period from. 400 A.D. to 

GOO A.D., we hav~only the following:- • 

Date I Middle of Half duration for Half dura lion • 
Eclipse G.M.T. whole eclipse for totaliLy 

-

I 4 . 
. 

·159 A.D., October 27 • lll mins. 50 mins . .. 11 hrs. 30 ·mms. 

477 A.D., NovewbA- 6 / 28 hrs. 21 ll•ins. Ill min.s. • 50 mins . ... . 
542 A.D .. N~e~ller 8 ... 117 [,rs. 5m~ 112 ruins. 51 ruins . 

• • • 

-. 

• 

• 

• 

• 

. . . 
• 

• • 
• As to t.he eclipse of da~ Ott.ober 27, ~59 /)..D:, the:~:e cannot· • 

be arry ctnjun~tion of the mo01~ wilh tb~star Rohi1.~i {Aldebaran) 
• 
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0 . . 
at itl'l ~nd, a:- botlt t!:f'> d.ue :w I tltt> hJw art' unlilV'lll''ablt> .• \, 

reg,rrds the e,·lq,;;;e or ~ •v(•rnb,~r li, l7i A.D. :: w-m:d end, 

an·ordin~toOppofi~,-r', ,·,~., "· ~n :h r•.xt tb:> .~- tl,,• t·;·:1y"t1I 
meau time fi it lUI", Jli u ,u•.·, lht 1- ,,[:; .wtiwri~y ru- tire 

longitude of the ntoort w·H II u~:--. n, ,t,e end ·of l!te , ,-:q,"e 
• 

woultl have ro be 811;rCe.J f WNd"d by 2"1 !lliWJtt'~ II' l•.·<:l lite 
• • 

- -)'.) :ninu~e"-' of tlu {1_i; ryini 

U. ).l. lillle, i.r .. the "'"'i;··•' ,[,,) 11 ,. t'l'.l bdo1e the ;-;tJnri~e uu . . 
the day iu qrJes· i.,tl. T\. I.; ~a ,. 'l:•\ no: pos,-;bly mean t~i,. 

ec:Upr;e iu h;b s~rile w the Sol, unfu"·L 
• 

The peculiar lunu ,.e;ip;:e on ti--n ~nvt:>:J,bcr .. -,u A.D. and 

the sun'i turning Hor:tb ou Jrme :20, .'AI .'\.D., takl'n together 
thus fixe;, the dare ,,[ J{;;Ld~~a a:,out the mid(J:e of the :<Jxih 

• century .\.lJ., and thi.~ leads to tLe cor:, lu,:;iun tbat the great. 

poet and the astron<H.t-. r \'dnHu w,·n· e•.iltte-•ttporary. \Ve frave 

also pointed uu t aln· td_y tlu t h_,, i idJ ~u : nch:a L',; that the summer 

•"olstitial colr1re of hi~ time pa~~cd tlrror _h tl'e ,.tar C'l·';{ur for 

which the date beconlt>S ,)16 .\.D 

As to Yaraha',., date, we kn,)W that ht· tlouri~bed about 

550 A.D., as be me11tious _\ryabl ata I (tH\l .\.D.! by ncy,me 

and is himself mentioned by Brahma;..:upta (n:2t3 A.D.) .. \maraja, 

the commentator of the /(/uii,ll/'lf,/;tidyal.u of Bnrhnaguvta, 

says tba~ Varaha ditld in .)87 .\.D. Hence tbe two of the 

' nine gems • of the tradition may be c· lll tern porary, but that 
they all belonged to the c·ourt of.thc: King Vikramiiditya Tto!ay 

be ~holly w~·ong. 
• • 

As far as I have been able t-J a:lcertuin, the verse \vbieh 
• • records the tradition. riz. :-

Dhanvan t:!ri-K~a pat.lakatll<l rasititgha~a 1i1 ku- 0 

• Vetalabhatta-Oha\akarp"l:mt Ka lidasii 1.' 

~yato Varabaujhiro nrpatfl.r sabhiiyam 1 

• R~tnani vai Vararur-·-nava. Vikrama;;ya, • I) • .. , 
occurs f!ot of aTl i1~ tL,,, la,.t d1<1 f'ter, of the aAroiogi<"al Wlltk . . 
uawed the Jyoti;c,J>flliiJ~n.u by another 1\ul:/(tsu, who• was an 

·..... . . 

• 

' 

• 
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aHtrologer-who~e date cannot but be about .1'243 A D.o from •the 
• 

following considera.tiom :- • • 
In this work in the last chapter the- author says •that the 

epoch of his w~rk is placed at 3,068 years of Kali elapsed, i.~., 

34 B.C._ This cannot be the date of the author, as it is only 

the date from which the calculations ar'e s•tarted.• His rule for 
finding the dista~ce ·of the origin of the Hindu sphere hom the • 

vernal equinox t<hows tbat this was zero at 445 of ~ 8aka year 

elapsed, or 5'23 A.D. This also cannot be the date of this 

•astrologer Kii..lidasa. If we examine his rules•for finding when 

the :;-un ~nd the moon would have numericall.f equal dedinations 
except •near about conjunctions and oppositions, this yields the 

result that. at toe time of this astrologer, the distance of the • 

• origin of the Hindu sphere from the vernal eq uinox• was about 

12°. 'l'his ~ake3 his date about 1243 A.D. This was also the 

finding of the· late 1\IM. Sudbakara Dvivedi in his Sansk~,t 
work named Ga1Jalw Tarmigir;,i, page 46. 'I'his author can never 

be the same person as the greatest Sanskrit. poet bearing the 

same name. As to the last chapter of this astrological w~rk 
Pandit Dvivedi has s-aid:- • 

Ayarpantimadhyayo granthakrta jagad-vancanaya svayam 

viracito va kenaGid itibiisanabbijnena prak~ipta iti nil;sari:lsayam 

ayanarilsa.nayana-krantisamyasadbanair granthasthai~ vibhati . 

• • This last ll chapter is •eithar written by the au tho~ himself 

in order to deceive the world or that it wa; ittterpolated by a • 

person who wa~ ignorant of history : a conclusion which ~llows 

as a necessary corollary to the rules given in the body of the 

work for finding the distance of the origin of the Hindu sp~re_ 

from the vernal equinox of date, and for finding the numeric~I • • 
equality in decli:nettion of the sun and the moon excepting near 

ah~t conj1f1-1Ctions and oppositions.' • 

TheJ,s any statement of the Vikramaditya tradition, if f~und • 

• only in the last chapter of this. as~logical work, cam1o.J; be taken • 

as correct. The King Vik.ramadity'a may be •a mere inventi~·n~-. . . . . , 
Tbe .moot" point here is ~o explore earlier _and more reliable 

• ',• 



• 

• 
# • 
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au!olt"r~' b~fure thi-- Jraditiou may Ut' ac:q,kd a, trw>. &Hne 

of tl:a.· n~ne bern ... ,' however. may h'!Vc been contenporary. 
• 

Thu•r a;.;a:n ti;e h) votLe:--i~ that the ' \':lut!m, ' era of having 

hf',·n -tartt•d f·"<•r1: .)/ or .j,.:..; B.<'. i,; :1bo o~ very l[W-tionable 

nature, as jt, t•ri·~irn: rw1ne wa" I'erl:··q~ not ';yi:..ram&' era 

br1t · \J~:a,a ·.('I 'f{;la•' na. T!c !t,hl, r :"' !:ere n·ferrt>d to 

• • 
Frort! ttJ!illll.a!'l- ~t·tted ah1J\'P we way take 't th,tt the old name 

of the ew in qtw,..tiun was the \'ikra:rw em The tnhlitional 

h.rng \'ikcan:c•d re.a ,.f !:jja)ir·l is :11 att probaiJdity il. wythivai. 

pn,;oo .• Ue c<ll:!l4il: he idew:6cd w[th any uf ::u:J Gupta emperor\> 

\VhO • U~SUIIlt'J the tit:e Of \'ih/"(11/1:1!/•fya. rhe llOW-kDOW!l 

Sa1i:vut eta can al:-;o bene uo:hing to do with the time of 

Kiilidii,.,a. • 
As to ~ht' date of Kiilia\,.,cJ, ~o :ar as we <'il.D reJsonauly 

d~duce fron1 tht' a<rouon: ,·al data in h:s workc, :t t'OWt>;; oul 

a;.; about 341 ,Jtn \.U., or about t 1·e ruidd:e of dre s;:-.th eeutury 

A.D., and that Le ;,., " tontempunny of \',triihamiitira. So far 

a~ I ha~·e sePn, the 6mltn;..; in tbis paper wou:J not go agaiot-t 

any epi;..:rapbic: evidence a,., di;,;covered up to date . 

• 

• • 
• • 

• • 
• 

• 
• • • 

• .. 
• • 

• • .... • • ,t •• • • '· • • • 
• • 

• .. • 

• 

' 

• 
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• EPILOGUE . 

The book f:tas come to its end but it is feW; necessary to 11Jake 
some condbding rema.rks for its futLil~e critics in respect of . . . . 
certain poi~ts. .. 

First of all, as to Section I treating of the Date of the­
Bhiirata Battle, it may be put forward that t~e M ahiibhlirata 
is only a great .poem and as such, data derived• from it .cannot 
form any-J:>a~is for finding the Data of the Bbard.ta. Battle. It may 

also be suggested_ that the Purti1Jas should more properly be used -
for the purpose. In reply to this it may be said tleat (1) the 
llecessary astronOll)ical data can be found on-ly from the Mahii-

• bhiirata and· from no other source. (:2) In the Garga Sarh~1it! 
(not yet published) ..there have been found more. than one state­
ment which say or indicate that the Bbarata Battle was fought 
at the junction of tl)e Kaii and Dvapara Yugas. BhaHotpala h34il 
quoted in his commentary on the Brhatsarhhitii, XIII, 31 a verse 
which runs thus:-

<tlf.t;[lf{{~") ~ ~~~~~I 
~ ~A{ar: R::mili qr~ {ar: 11 

"At the junction of the l(ali and Dviipara ages, the seven IJ,sis 
. . 

were in the nak~a.tra Maghii ; they, faithful to th~ir austerities, 
were the protectors of the eeoples .• , 
•• Again iri the Garga Sanihitti it is also eaid 2 th~t the · M ahii­

bhamta heroes w~·e living at the end of the Dvapara age. ~bis 

"junction" of Kali and Dviipara has been sb~wn in pp. 
35;-42, as at January 10, 2454 B.C. The year in this Maha. 
bhiirata cum Purci1Ja Kaliyuga had the 'Winter Solstitial reckon- • 
ing, in ~ontradistincfion to Aryabbata's vern:'tl equinoctial years. 
The -'late of the Bharata Battle, as determined at 2449 B.C., 
is exactly o!e luni-solar cycle of five years late~ than tlole 
DvaparnJJKari junction year of 2454.:j3.C. 'l'his is a corroboration 
• .. 

1 Loc cit., page 15. • - • · 
~ :R· /i. 8. B~ga,l., ]l,fanuscri~t, I. .P, 20 IFort Will. C~ll.), Folio 102";"'!. . . . . . 

• 

• . . . ' \ 

• •• 

. ,• 
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. . -of our find:ng from tbe Garga Sruhf,;tii, wluch cannot.'be only a, 
"poem" lilte the .l!altiibhiirota. • • • 'l'l~ Purru.tic evidences as to tbe Date of the Uharata na.ttle 
are all incomplete and faulty aq shown in Chapter III. 

The Jfr!hiibhiiwla ami the Pur·i~w}' belong t~ the same clu:>s 
of literatmP c·alled Joy11 or tales of vic£ocy. T~w iullowin;.: • • <·xtrach.; from the Jf,Lit•lb//'iTrota will lwJ.t this oet :~ 

• 

• 

~-~f!JT~~ firfif<i :q ~ l 

a=[.<i ~ ;r~~ ~~ <1iT~~~~~ ~~~~II • 
J.cl.', 1, Gl & mL 

• (&) ~~ gtqT ~~sfq ~~111 I 

~~ ~q"(~-m lfSIJIT ~ ?;{qt i 
~~ iflirf~Stf ~Ta~T fq~y 11~o11 

J d i, 6~ ' -jt). 

• Prom thP first Pxtract we learn that :b• JialtribhJrata contains 
\ 

• the beginning:> of tht> Pllriit.za., and Jt:ft,~~as lhlstory). In the 

Muhiibhiirala we find th:tt on;y ilv r·l:fU and :Vf,,t~ya Purr'i~trl.S 

are mentioned by naml'. T:w ,;ecmJ ex:ntd "·'Y~ p\):lttively that 

the :l!ahribluirata itself is a Joyr1 or a lo!:e oi viet''')', ltld it is 
the earliest of this c1a,;s of literu•ure. Tht< PHr•?';u'~ Jre extremely 

faulty in tht!ir dynastic lic.ts and thEl sunt•mrL,ers who sta•e the 

interval betwe-en tbe birth of Parik0it and the a,ces..; on of .Maha-

padrna Nanda are hopelessly unrelia"le. The J!ulidbh-ir·t 1il a:. • • • 
a basjs for finding tlti' D11te of the Bhiiratn Battle ba" been shown 

as far ::;uperior to the Pnrr'i~ws. 0 

• l_jast of art, it may be ur(jed that Bhil:'ma as a hero in tlte !.(reat 

fiobt is an 1mpossibility-that hi~ lying on the he I of arrow.; for 
•"' 58 nights before e~piry in anticipation of t 1te day fullo'jing tl:e 

• 

winter solstice is a solar myth. The crtlwt'l\)x ltt.lian vit·w is , 

h~ged agaitfst this allegation. 1f we agre<.' that thiRt.vas a. nryth, 

we should not lose sight of the fac·t that the re.d n~,-~·~ity fut . . 
~~eating .it by in correctly fnding the begining of the year One 

--""of the .Tt~ti~thirl! era, of which zer~ year was the ye:tr uf tlte 
• • • • • • • 
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great .battle~ Renee even accepting the character of Bhi§lma . . . 
. in the f1ght as a solar myth, the Date of the -.sharata Rattle as 

found remains valid. In ancient times the first da.y .of•the 
year was the day following the winter solstice. Even now Christ's 

• 
birth-day is observed on. the 25th December. In the first cen.tury 
B.C. the •24th De0ember was the winter 1 solstice day, and 
the ::l5th Decemb~r, • was the firsb • day of • the sun's 
northerly conrse, or the birth of Christ was synchronous with 
tl1e birth of the year. In both cases the myths may• also have 
beeh ereated round these great personages on the basis that 

• • 
a certain great astronomical event s.uch as· the beginning of the 

• year coincided with their birth or death. • 
In Section II on Vedic Antiquity, the hel iacal rising of 

different stars in aifferent sea.sons has been u 'led as a basis for the • 
• dclermination of tin:;e. In all these cases the depression of the sun 

' 

• 

-below the horizon, at the time of the heliacal rising of stars, has, 
been uniformly taken at 18°. In th_e caf'e of .the bright stars, 
e.g., Si1·ius, Reg·ulus. etc., the sun's depression should have been 
taken less than this amount. In this connection we would say • 
that we do not know how far accurate were the observers of those 
days of hoary antiq oity as to the heliacal risings of stars. We do 
not also know how far the horizon was clear in di'frerent sea.sons 
at Kurok~etra, the a~sumed centre of Vedic culture, for such 
observations and what was the necessary or accepted altitude of 
the star above the horizon in the several cases. In cetta.in ca.se 
we have admitted possible lowering of the date by a few centuries. 

•• ~~S~ "t~~Tqm GI'~T~~~€1': I 

~ ~qy~ +liT€1'at~crr;:fifarl!T;:rP-T~: II 

m~'Jqyfit- 'litp;ff ~T~ ~~A ~ I 

f<rtflll~: ~~ij!f ura;1qf:;r:qn~: 11 

• 

• 

• 
• 

• 
~-f.faf~mf~~ ~fu:~n~~ftuft 1 • • • .. at;:r•~cmr oT"'~ ~m fq~ i~ 1 

I Ari i:r~ ~ ~ij fq~~ "'~~Rfia: u • • 

• • +rrfOtotin~+rTi(!~~ -mq.{T~r+rfirqtfwn 1 • ' ' . 
• • 

• 

• 
,;r;:q;aftW?it~o-l:IT+I'RT+I'fii;1lil'@;a--

• .. '-
• • · A<ft"CJ:q;:sr if.r.:r ·fa: Of;~filcrf~: ~ _, 

• 
36-1408l3 • 

• ' • • 
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SOME OPINIONS .ON THE RESEARCHES EMBODIED 

IN THE PRESErfT WO~K • 
• 

A • 
(-Extract from" Nature,'' January 6, 1940, Vol .• 145, No. 3662, 

pp. ~8-39) • .• . 
"SOME• INDIAN ORIGINS IN THE LIGHT OF ASTR.O-

NOMICAL EVIDENCE • 
Among recent co·mmunications to the Royal Asiatic Society 

• • of Bengal, several dealing with details of a technical character 
in palaeographical ·and historical studies bear upon points of 
interest and importance in the archaeological investigation of 
the origin and development of Indian civilization. 1 

• 

* * * * " 
* * * * * 
* * * * * 
* *• :;.~ * * • 

• 

• 

Conclusions of a more surprising character, ba-sed on astro­
n~nical evidence, have ~en formulated by- P. C. Sa.ngupta 
in a series of papers ·discussing chronological and .other problems • . . 

• 

in early Indian •history. The first of these .deals with the 
date of the Bharata battie, the great conflict wflich forms 

• Lhe central incident of that great monument of early Indian 
literatur~, the Mahabharata. 'rhe date (or this 'battle, as • 
usually accounted it indica.ted by three lines ·of traditional 
evideWce at ii02-3101 B.C. rrhe author, on an ~amination • 

• • 
of one oJ· jJlese traditions, the evidence of the Yudhishthira era, 

• • 
ha.s shown t.hat the astronomical references justify the i~;~ferenceo . . . .. ~ 

• 
• I J. R. AsiJitic Soc., Ben~!, !~etters 4, 3 '(1938~ issued 

C/. Cbnpteh II, Ill, XIII, IV and V of the pregentework. 

• . ' \ .· 

_, 
September,_ 1939. . ~ 
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tlltlt tbe ~reat battle. !uok place ;n :J.J-!D B.C He now turf1s to 

exaoeine tLe renwini11g :wo !rod,tiom. th, .\rjabhuta anu tho-
p I . d-. -urall!e tra .ttlon,, , -

The cakulation Ut'fknd, U!•O~: tiit' 

whi0h the .YI<Jhabharuta stare, had JU~t . -

date Februar,-, :no::! 11.( . is a"sign.'d. 

dat111g oi tlH' Kal1yugu, 

b;,_,au JHtl to .whid1 (be 

It cannot, :wwevec. be 
• • reeonciled with the a~trunor: .• al K,liytqa. and :. ;-,howu to be 

based apon :ftl astronom.c J! , a., u. ,, tivu :11 wf: .ef, conditwns are 

correct onl) for .\.D. Hl\l. '~'~tt'P tht HJ~'d'' "' ientific tl!ddhau~as 

came mto being. It dt-'f•end,. Uf-lOII an on,onPl t a,;~umption of tlte 

positio,t of tbe ;-,<rlstlce" vf Pandav<t t>lll<-'13 Jrhl •m incurn:'ct annual • • 
rate of the p1eces~:on of ;he eftUJnoxes .\ t:()ned<·d Jark caicu:a. 

,, tion from conditiO~, 'n tl.e bea vem corresporcdwg to tLo"e 

recorded ru the 1fababbruta, that i'< COntltt iOllS in tlie perio~ 
Eebruary 192!-:15, ;.;tveo a dale JJt:U<tr) 1\1, ~·±.)4 B.C. as the • • 

• 

• 

• 

beginning of th1s Ka: ') uga era. ,, ud :n±u H.C. a,; the year of 

the battle. 

• Thrs leads tv futher •nq uiry as to ob"'ervat tun ul the BOtstices 

in successtve aget-. Tbts was determined by t[:e pb-,e;; vf the 

moon in the wontlt of :\Ia,.;ha. a 'unar !ltOHth of which the 

beginning at the present tiwe way be from .January J.) to 

February II. It~ tl:e ca iendar of the Yed[c Hindus, thJo; month 

started the fiVE'-)l'ar cycle whil'h be;an " when the fllt', tl1e 

_moon and rile Dhanisthas (Delphiois) cross ~lte heaveni! to;~ether : 

it is the begirfning of the Yu~a, of tile mo111 h of :Matcha ur Tapas, 

of the Light half and of the sun's nntTtedy l'Ourse." From !'Pte 

astro~omica I ·conjunctions to which reference i,; made in the 
• e 

::\Iahabharata, it would appear that tlris rcckmring wa<- ,.,tarted 

(traditionallJ by B1ahwa) at about 30.)0 B.C . 
• 

• There ctre three peculiarities of this month: 
• • 

(1) it began with a new-moon near ol>el phinis ; (2) the 

• full-moon Vili-S near Hegu!us; (:ll tlte labt quarter avas confoined 

with Antares. Such a mo11th did not come ever~ J'Etlf, but it 

• was the starJdard month of ~IA~;ba. In our own times, it o.ccurred 

-' Yn 1924 during F~Lruary 3-~Iarch .).a year which for the purpo::;e 

of this i~e.,tigation it tak~n as the saug~ year. • • • ... . . 
• 0 
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~eferences in the Brahmanic and othe11 works dtrectly ~tate . . . 
)f indicate the winter solstice of successive Vedic periods. • ~From 
,'!:l.~se astronomical f'eferences fixing the positio~ of the mdon in 
·elation to the wi~Jter solstice .and the beginning of the month of 

v.Iagha, a roatter c1f ritual importance in connection with the 
iear-long· and other sacrifices, it ha~ b:en p()f)sible to fix by 

?alc~lation back •from the ~orresponding conditions in recent • 

rears a series of dates beginning with 3550 B.G~, the earliest 
!ate of the age of the Brahmanas, and covering' a period of 1450 
1ears with a possible error of 400 years. It ·wa~ tlnw during this 

)eriod that the Brahmanic literature develope~ .. 
• 

Next is considered Madhu-v.idya or the science of Spring, 
vhich as here interpreted is really the· knowledge of ijle eelestia.l 
;ignal for the coming of spring, addressed to the Asvins, who are 

dentified with a and f3 Arietis, the prominent stars in tlle 
\.svini cluster. The three stars, a, f3 and y Arietis, form a 

:onstellation which is likened to the bead of a horse. The" 

~svins are spoken of in severa1 passages cf the R.igveda as ridieJg 

• 

n the heavens in their triangular, th~ee-wheeled, and spring- • 
)earing chariot. 

From certain references it would seem that when the ear of 
be Asvins first becomes visible ·at dawn, spring began at some 
>lace in the latitude of Kuruksetra in the Pmijab. The jealously 

;uarded Madhu-vidya or " science of Spring " was thus nothing 
mt knowledge of the celestial signal of ihe adv~nt of Spring-
!le beliacal ri8ing of a, f3 ;nd y Arietis. • • • 

By astronolflical calculation it can be shown that this •event 
Lt the latitude mentioned took place at, say 4000 B.C. Hence it 

s beyond question that the Vedic Hindus could f1nd accuratE!ly 
be begj_nning of winter, spring and all seas~ns of the•year. • 

The earliest ep!graphic evidence of Vedic chronology from .. 
uneiform il!scriptions referring to Indra and other •gods of .thE! 

• 

LOtse riiin~ Rharri or Mitanqi da.t~s from about 1400 B.q. In • 
be ab"sence of further epigraphic eyidence, it is poifltecl out, tl~Ji 

~efinite finda1g of the. a~ronomipal,evid~ncE! derive~from the'­
iterat~re as•to the antiquity- and phr.onology of the Vedas must 

• •• • 
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• 
• 

be •al'owe!1 to ;.land. It establi,;fJes, :t u; maintained, that the 

<'ivili"-'ttio~ of the Vedic lL11dus Wb ,.,,tiit'( than that of t~el"'"'·, . ,. 
Indut' Valley as evidenced uy the rema:nb at :\Llhenjo-daro, I 

Finaily, in " \Vh.·n Tndnt bec;une ":\Iag~;avan," Mr. Sen­

gupta iun1" to the relwtion of the Vedic ~od •!ndra, the ·~shedder 
ot rain '' anl " wielde~ of the H:cJnderbol~." to the summer 

0 • 

soh.:tit·e. rrhe reference" to this god in the Hi,.;veda, when di\lested 
of all alleg01 v~ sua·,.e~t that he is the uod uf the f'Utll'Oer soLst1ee, . ,o~ ~ 

while the clouds as repre;;ented by a dernor~ dre unwill[ng t.o 
• 

yield up their watery store until assai:ed by the thunderbolt> 

hurle.P by the gol • 

The monsoons which bring the raws u:-ua:ly burst about June 

• :22, and th~re i;.; u~uJlly a drought which lasts fqr about a month 
before the monsoon c.urnes. Th(' demon ~UI?l'/-'l (drought! is killed. 

by Indra. The fi; . .:-\1t wi~h \'ritra or .\hi, the cloud demon, is thus • 

an annual alfcJir wl:icL takes plaee when the sun enters the 

·summer sol,.tice, lndra \\itbdrawing b:, raingivin;.; (or annual) 

biiw with the CG:ni11g of at..~.umlt. 

• When did Indra become th slayer of Vritca? The answer 

• 

given by the Rig·veda is when Indra by the risir;g of 1-hrhas 
became Maghavan. :VIaghas to us must be ti:e (Ufhte:tation 
~Jaghas consit>ting of'', 11, y, L 11-. and e Leonis, at !he beliacal 

rising of which the sun reached the wtumer bul,tice a: ~he latitude 

of Kuruksetra ilat. ~lU K.) 'l'bis it is shown must have happened 

in 4170 B.c."• 

• B 
• 0 

Hky i11d,Telescope, \'ol. I. No .. ). , M.~rch, HH~. 
• Harvard College Observatory, Cambridge, :VI <1 ss. 

• Page 10. News and ~otes. 
• • 

"ECLIPSE O.F Jl'LY 26, 0~28 B.C'.1 

• a 
·.\.stronomy han come to the aid of the historian in deloermining 

• • 
• tl~e time of the ea:rliest known Aryan coloni::mtion in Jndia~ 
~ .ttcording to • P. (' .. Sengupta \.Journal .of the Royal Asiatic Society "" . ' . . . • • • 

1 Cf Cha-pter IX of the present wprk, • e 

~ . 
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of B~ngallor August, 1941), this began abou~ 3900 B.Cl A s<Jlar 
~ti.pse, described in the Rigveda, had been observed bl Atr.,.one 

• of~e earliest settlers in the northern Punjab.- From var\ous 
histortcal and ety1n.ologicai considerations, Sengupta deduces that 
the eclipse occ?rred between tbe years 4000 and 2400 B.C. He 
then lists-five other conditions that illJlst• be sa,.tisfied in the 
determination of thi acJ;ual date. 

It m_ust have been a central eclipse, t:1king pla~ on the day 
of the Summer Solstice or the following d~. It must have ended 
d1fring the fourth quarter of the day at meridia:te of Kurukst>tra. 
tt was observed from q cave at the foot of a i!JOwcappe4 peak, 
either the.Himalayas or the Karakoram range. J:i'inally '· at• the 
pla_ce where Atri was, the eclipse did dot reach totality. 

Among the 22 central solar eclipses that occurreli_ near the 
Summer Solstice wi.tbin the given time interval, there is one and 

• only one that fulfils ali of the required conditions inferred frmfl 
the Ri~veda. That one occurred on July '26, 39'28 B.C. (Julian 
Calendar). 

Sengupta's painstaking researches thus pla~e the date of th• 
first ~ettlement of Aryans in India earlier than previous investi­
gators believed. To most Americans, whose a.ncestry can be 
traced but a few hundred years, observations niade at so early an 
epoch might appear to have a purely mythological value. It is a 
source of satisfaction to find that they conform with astro-
nomically predictable facts.'' • 

• 

•• 

• 
• 
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