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PREFACE" -+ -« .

. -
T published in the*Joumal of the Royal &siatic Pociet
of Bengal,. Letters, ‘m the ‘years 19&8 and 1939, the
fol],pwmg five papers :— - .

(i) Some Astrondmical Refere‘ﬂces fr8m the Mahé-

'bharata and their Significance in Vol 11", No10.

* (i) Bharata-Battle Traditions. . Pubﬁshed
(1ii) Solstice Days in Vedic Literature. : ih-

(w) Madhu-vidya or the Science of Spribg. Vol. 1V,
¢v) - When Indra became 1 \Iaghavan . Nos. lo‘-lb

The last four of the above papers: were kindly communt- -

catedl tosthe Royal Asiatic Jociety of Bengal sy Prof

‘M. N. Saha, F.R.S., who had found in these papers methods
and results in Ancient Indian Lhrono]ovy which deserved
encoura,gemen.t "It was at his suggestion that I submitted
.ot0 the authoutles of the Calcutta Umversxty, in a letter
dated the 23rd August 1939, a scheme for publication of a
research work on Indian Chronology. The University very
kmdly safictioned my scheme in their Minutes of the Syndi-.
cate, dated the 30th - September, 1939, aud appointed Mr.

hlrmalchandla Lahm M.A., to assist me in my research
worR Under the very favourable conditions thus créated
by the, Fniversity I took up work under the scheme.from- -

. Noy., 1989, which was finished by July, 1941 in the form

of the“present work named ““Ancient Indian Chronology.”
The five 'papers mentioned above formed the nucleas of

the present work. The last four of the above-named papers

were noticed in the *famous British Science Journal,*

 Nagire” in Vol. 145, Jan., 6, 1940, in the Seotion of

“‘Restarch Items,” under the .captiof, “Some Indian
Origins on the light of - Astronomical Ev1dence Whlch is
quoted at the end of this work. - : .

I have carried on the researches embofhed in tbe present
work n the spirit of a sincere truth seeker. If { have beem

led by any bias my critics will kindle‘cor;ect me and point .
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‘out the safne to, me., -I have not hesitated to reject sofne
of - my ‘former findings when further study and new light
recelved ther®rom jdstified shch action. I trust my work
‘will bé continued by other Indian reséaschers *in tl'le. same
linedn, future: . . .

I have to®acknowledgé my indebtedness to the works,
of the late Rrof. Jacobi', Tilak® and Diksita’ on Vedic
Chronology To the works of Tilak and kaslta [ am

_ indebted for many references from the Vedas, butp in many ¢
* cages my interpgetation has been different from theirs. *-

I" have also to acknowledge with thanks the sympathy
and helpewith which I was received by Mm. Vidhuse®hara
Sastri,'late Asutosh Professor of Sanskrit, Calcutta Univer-
sty and his colleague Mm. Sitirama Sastri, whenever I
approached them as to the correct interpretation of Vedic
passages. To Prof. Dr. M. N. Saha, F.R.S., T am mdebted
for constant encouragement and help in the matter of

making many books accessible to me and for many helpful
discussgions and ceiticisms. [ have to express my thanks to
the authorities of the Calcutta University, and specially to
Dr. Syamaprasad Mookerjee, M.A., B.L., D.Litt., Bar.-at-
Law, M.L.A., late President of the Council of Post-
. Graduate Teaching in Arts, for creating this facility. for me
to carry on my researches. . .

Finally I have to pay my tribute of respect to" the e
memory of the late Sir Asutosh Mookerjee, the inspirer
and organiser of research studies at the Calcutta Univérgity,
.and of the late Maharaja Sir Manindrac handra Nandi,
K.C.LLE., of Cossimbazar, the donor of the fund created
for Research work m Indian Astronomy, from whick was
met the majot expenses in carrying out the resgarches.

. Cavlcutta, ()ctober, 1947. - P. C. SENGUPTA.

1 <On the Date of the Rgveda"-~Indian Antiquary, Vol. xxiii, pp. 154-159.
® % “The Orion’" by B. G. Tjlak, Poona.

' Wt sfre by 8, B. Diksita, Poona, ° .
. ¢ . .



T }NTRODUC'TION

The word * chronology meefnt apparent‘datlng only,
from the 16th century af the Christian era. The word has
now come to mean ° the science of computing ®and
‘wadjusting time and periods of time, and also of recording
and erranging events in order of time; jt means com- .,
putation of time and assignation of events to their corréet
datess”” * In the present work, it is the science of
Astronomy alone that has been brought into requisition.in-
. ascertaining the dates of past history of the Hindus, both'
of the Vedic and of later times. The data for dates

. arrived at from 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
Indian eras, they have been derived chiefly from the’
archaeological sources. .

Now, chronology is based on the interpretation that we
may put to gny statement which is derived either from ,the
literary or epigraphic sources. Whether the interpreta-
tions accepted in the present work are justifiable, is & )

. point that is to be decided by the author’s critics. So far
as he is concerned he bas this satisfaction that he cotld
not find any better interpretations than what he has
accepted of the astronpmical references whiche he could
discover and. use for the present work. Itis made up of
the followmg sec’mons, viz., the Date of Bharata Battle,
the Vedic Anthunty, Brahmana Chronolocry, and on the
Indian Eras. It has not been possible to ascertain any

. dates drom any other Sraute Satras excepting those of

1 The New English Dictionary. * )
.

L3

. . .



vili ANCIENT INDIAN CHRONOLOGY

- Baudhayana; Katyayana and Apastamba. The Grhya
Satras do not present any new indication of dates.
- The resvdts of the findings may*be briefly stated thus :—
* The date of the Bharata Battle has been proved to have
been the year 2449 B.C., so [far as evidences can be
discovered from the Sanskeit literature, no other date for
the event 15 _1OW possible, The antiuity of the Rgveda as
shown in the chapters of the book extend from 4000 B.C.
to perhaps 2450 B.C. The Atharva Veda itdigations also,
. point to dates from 4000 B.C. to about 2350 B.C., viz.,
the-. time of .Janame]aya Pariksita, while the different
. ‘sections of the Yajur-veda show a range of dates begmmng
from about 2450 B.C.

As to the Brahmanas and Srauta Siitras, they are books
on rituals only and as such they cannot belong to the
same antiquity as the Vedas themselves, mdre specially the
Rg-veda. The range of dates obtained for this type of’
works extends from about 1625 B.C. to about 630 B.C. So
-far as my studies go, the Yajurveda itself is more or less a
Brahnfana or a work on rituals. The Brahmanas as a
rule record the traditional days for beginning the sacrifices
which indicate the earliest date of about 3350 B.C. , Such
statéments, however, cannot give us the d:'ztes. of the

* Briahmanas which record them. .

The Srauta Sitras generally are crude foll'owers of
earlier rules as to the beginning of the year, the same.
remarks are applicable to all the Grhya Satrase ~The
Jyautisa Veedangas indicate a date of about 1400 B.C, In

* the section of the Indian Eras, it has been shown that the
Buddha’s Nirvdna jera should be dated at 644 B.C.,'if the
eclipses spoken of in the Samyukla Nikda can be held as
réal events bappening in the Buddha’s'lifé time. It has
also been shown that the zero year of the early Kharosthi
inscriptions, should be taken as the year 305 B.C., the era

*itself may "be called that of Selukus Nikator ; the z€ro yéar
p .



IN'I‘RODUCTION' ix,

of thé later Kharosthi inscriptians or of Kamska s era was
80 A.D. ; while of the currgnt Saka era the Zero yegr is 77-78
A.D. It has been shown in the* chapter' on the#Samvef or *
Malava érzm that it was started* from 57 B.C. whichis -
- reckoned as the year 1 of t‘ns era. An attempfr has been .
made to show why the years. of thig era. are®called Klba
years, *The Zero year of the Gupta era should definitely
be taken as the year 319 A.D. or. 319-20 A D., or the
Swka year 241 as recorded by Alberiini. The date of
Kalidasd has been ascertained as the mlddle of the sixth
"century of the Christian era. The modern Ramayana may”
be datel about a hundred years earlier than the time ofe -
Kalidasa, , e,
One pointthat I specially want to emphasise is this :—
The date of a bogk may be much later than the date of an
event which it records. The Rama story is certainly much
older than the time of the Pandavas, but" the modern work
Ramayana cannot be dated earlier than about 450 A.D.
The date of the Bharata Battle is 2449 B.C., but the book, -
the present Mahabharata must be dated about 400-300 B.@.
The Vedic antiquity runs up to 4000 B.C., but the date
when the Rgveda was written in the formin Wthh we gob
it now, must be dated much later. To ascertain this later
date is perhaps not possible. The points to be settled are *
¢1) When did the present highly scientific Indian alphabet
come into being? (2) What alphabet was in use amongst thé
Hmdus Yor recording their Vedic songs and other literature ?
(8) What were the earliest vocal forms of the words* used
in the Vedas?+ We therefore conclude that the antiquity
of the Vedic culturg is one thing while dhe” date of the
present Rgveda is another, the date of the Bharata Battle
18 one,thing.while the date of the modern Mahabharata is
inother,"the date of Rama or the Rama story is one thing
while the date of the modern Raméyana, is another. The

piregent work has thus principally aimed at ascertaining
. :

‘e

L)

B—1409B ' . .



. x ANCIENT INDIAN CHRONOLOGY

the dates'df the events and.of ‘cultural traditions, but it is
-hoped “that the findings i in some glses have led to the year
of the books concerned. *
As to the antiquity of the Indiane scientific alphabet, it
* cgn, be traced to Yaska's Nirukta and to the Jrammar of
Panini. Yaska and Phnini are Dames of rsis in the
Baudhayang Srauta Satra. If «the date from fegorded
trftdition for this work canbe correctly assumed as about 900
B'C., the dates of the lexicon maker and of the grammarifn
would be alput 1000 B.C. If, however, the dafe of the
. Baudhayana needs a lowering by about 350 years, there
would be corresponding lowering of the dates of *Pagini
and *Yaska.
. Of the dates ascertained, the following . dates, viz.,
"(a) 328 B.C., 26th of July, for the solar gclipse as spoken
of in the Rg-veda and (b) 2449 B.C., for the year of the
Bharata battle do not admit of any raising or lowering
according to my interpretation of the astronomical references
* on which they are based. In this range which is practically
the same as between 4000 B.C. to 2450 B.C., the Rg-veda
was developed—I mean the siktas or songs were composed
and transferred to successive generations by- word of * mouth
principally. We cannot be sure of the art of writing was
“developed ip this period. Even if we assume that sonfe sort
of writing was invented in this period, the alphabet useds
¢buld not be the same as the most scientific Indian alghabet
as we have it now.' In all epigraphic evidences from the
1 P;of. k. C. Charterjee of the Allahabad” University is of opinion that the
following re, viz,,— . .
SqE: QAN A .
qad: gEawaEar
IdiE & qq4 fawd Y
MAT qGsITA garEan | M. X. 71, 4.
“ One {man+ indeed seeing speech has not seen her ; another (man) hearing her
has ot heard her; but to another she delivers her person as a loving wife well-attired

o presents herself to her husband. ""—(Wilson) shows (Poona Orientalist, Vol. T, No. 4,
p- 47 f. ) that the art of wrmng was known in Védic times.
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sitktas or ﬁy-mns in the Rg-Veda, M. X, 30-34. All fhese
considerations dead us to corclude that the latest portions of
. the Rg- Véda were eompoaed ate the time of the Pandavas
(2449 B.C: }, when accordmg,to tradition the Vgdas were
_subdivided into R, Sama ahd Yajus, and the author of
" thise dw‘ismn wes  Vydsa the common ancestor of the
Kauravas and the Pandavas. The dtharva Veda, in my
opinion, refords traditions which” are as old as of the Rg-
Veda itself, as may be seen from Chapters VHI X and XI
As this Veda (Atharva) - says =ad ||’ or ,*° tha,t
t‘he' (southerlyd course is at the Maghds in my time”’
. and s ® wgagfa Uy ww afifwa’ or ¢ that, man
prospems well in the kingdom of Pariksita,”” I undelstand
that the time indicated is between 2449 to 2350 B.C. Thus
«according to the evidences cited above, the Atharva Veda
also was completed about the time of the Pamdavas. '

Vedic Aniiquity and the Indus Valley civilisation

In the Rg-Veda we get the followmg refereprces to the
Sisnatlevasis—

(@) M. VII, 21, 5:—

A A7 qa5TE YFAL A g uAg FAhin
wieal e St fenRanswta g'd a0

““ Lt not the Raksasas, Indra, do us harm: let not,
theevil spirits do harm to our progeny, most powerful
Indra; let the sovereign lord (Indra), exert himself‘(i'n' the
restraiht of) disorderly beings, so that the unchaste (Sisna-

* devas) may not disturb our rite.’2 (Wilson) -

(b) M.X,99,3:—

® drsfararagan FrrETAT g irﬁmm b
TANTEAZLR I ﬂ'«{ﬁ\rqzmwﬁxmqq I

1 Atharva Veds, XIX, 7, 2.
. . , ? Ibid, XX, 127, 10.

¢ - .



INTRODUCTION xi

Asokan period up to the most recent ftimes it is “the same
alphabet that is used, onlv the forms. of® the letters are
different ; we have eitber ghe Brahmi -or the [&‘Barostlu or ,
some othey forms of the letters. The' question natutally :
rises (13 was there tHe existence in India of a dlfferent
alphabet with different forms befgre the «Brahmi alphabet
with its forms was invented ? ()) does the modern Indian
alphabet truly represent the sounds of the ofiginal Vedic
words ? As Jfor instance, we now r¢hd TEHREWH as
Rksam.am, *qrgq  as Rastram etc. The question raised
can be ascertained only by epigraphic evidences that may
be disgovered in future. T

Date of the Bharata Battle and the Vedic Anliquity .

It has been said above that the Rgveda assumed its®
modern size from about the year 2450 B.C., time of the
Pandavas. It is known to all Vedic scholars that Angirasa
Krsna was the author of the four siktas or hymns, viz.,
M. VIII, .63 ; M. X, 42-44 of the Rgreds. In the.
Chandogya Upanisal,’ we have it that Devakiputra Xrgpa
was a pupil of Ghora Angirasa. It appears that the Maha-
bharata hero Krgna himself, may probably be the author of
the above-mentioned four siktas of the Rgeeda. We read’in
the Makabharata that the four Saragakas who saved them= * .
selves from the conflagration of the Khandava forests by their
° prayers to Agni, the god of fire, are named Jaritari, Drona,
Sarisrkka and Stambamitra. The same Sarigakas appéar
to be the authors of the sitkta in the Rg-Veda, M. X, 142,
Again Turakavaseya’ the priest of Janamejaya Pariksita -
was very probably the son of Kavasa. Kavam8 was formerly
a Sadra by cast® but attained the honoured position of a
Brahmanae in “life. This Kavaga was the author of the

- L Chandogya Upanisat, 111,17.6.

2 Aitareya Brahmana, Cb. 89, 7.
8 Aitareya Brabhmapa, Ch. 8,1,
L]
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!¢ Going to the battle, marching with easy gait, desiring
the spoil, he set himself to the acquisittn of alb wealth.
Invincible, destroying th8 Phajlus-worshippers ‘C frwRar), .
he won by his prowess whatever wealth (was concéaled) :
in the tity with hundred gates.” (W1lson) ‘ :

It appears that these Phalljc-worsheppers were Fich
People living in large cities, which were ralded by the
Wor!sh.ippers of Indra and other Vedic gode® and carried
away a rlch shooty. These Sisnadevas ‘were probably the

~ same 4who "founded the cities of Mohenjodaro and Harappa -
and lived also in the land of the seven rivers ¢the Pun}ab) *

Ip the Mahabharala again we have many references
Whlch show that Raksasas, the Asuras and the Aryan
Hindus had their- Kingdoms side by side. In the Vaha
parva or thé Book III of the Mahabharata, Chapters 13-23
give us a description of the destruction of the Saubha Puri
*by Krsna. This may mean the destruction of a city like

"Mohenjo-daro. I mention the above references with which
I came across in my chronological survey of the Vedas and
the Mahabharata. They have been ndticed by . others
before me, but furnish no data for any chronological ﬁn&ing
by astronomical methods.

Date.of Rama or Rama Story

 In the present work it has been ascertained that the date
of ther Bharata battle is 2449 B.C. It may now be agked
“‘is it possible to find the time of Rama astronomically?’’
Theanswer ] have to give is a definite “‘no.”” If the Puranic-
dynastic lists may at all be thought reliable, in the Vayu
Purana (chapter 88), we have, between Rama and Brhad-
vala, a teckomng of 28 generations till the Bliarata: battle,

. and the Matsya Purana (chapter 12) records 14 generatiors )
only, ,while the Visnu Purana records 33 generations
between Rama and Brhadvala. If we putany Taith in the

[N
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Vayu list the time of Rama becomes about 700 years prior
~ to the date of the Bharita battle, i.e., about 3150 B.C.

- It may b asked why have I not attacked the problem
of finding Rama's Ytme from the horoscope of _his birth
"time given in the modern Pamayana » The problem was
deal Wltb-before me by Bentley in'the year 1823 .A.D. and
his finding is that Rama was borp, on the 6th of April;
961 B.C."—a«esult which is totally Unreliable. ‘e

() The 12 signs of the Zodiac spoken of in the
. Ramayana in this conpection, were not introducefi in Iondian' .

. astronomy befose 400 A.D.
o (2) The places of exaltation of the planets were settled
* only whon the Yavana astrology came to India -of which
also the date can bardly 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 Ramayana reference.

(4) The Ramayana statement of Rama’s horoscope ise
inconsistent in itself. Yive planets cannot be in their places
of exaltation under the circumstances mentioned therein,
as the gun cannof be assumed to have been i’ the stgn
Aries. This ought to be clear to any astrologer of the
present time.

¢3) Bentley bas not established a cycle *for the res

.petition of the celestial positions, or has not even .shown
that his was a upique finding. FEven then, as stated.
before, his finding is not satisfactory, and admitted as such N
by himself. .

- (B) Further the discovery in India of the seven planets
.could not have taken place within the truly Vedxc period,
i.e., from 4000 B. C to 2500 B.C, .

@

L)
©

*
o

1 Bentley's Hindu Astronomy, page 13. L. D. Swami Raonu Pilldiin his work
““An Indian hphemens, pp. 112-120, having assumed that in Rama's horoqcope, the
sun was m Aries, moon in Taurus, Mars in Capricorn, Jupiter in Cancer and Satarn
in bera, arrived at the year 964 B.C., and the date a8 March 81 of the year. This
i€ also impossible IS caleylations are”based on the 5. 8iddhanta. He also believes
Sbhat Ramsa's horoscope was unreal .
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*In the Vedic time only four of the pla,nets were discover-
ed, viz., the sun, moon, Jupiter and also perhaps Venus. The
planet Venus was very probably knowpseby the wames Yena,'
Vena ® ot the Daughter of Sun (ive., a9 gfear ® or ﬁ(ﬁn )
who was marrred to Moon, and the Aévins carrigd her im
their own car to the grbom. Ats the* tie o the Bharata
battle., however, we®find that Saturn was dlscovered and
named but confounded with Jupiter. Marg is called a * eruel
“wplanet * but not given a name. Fven Mercury is named as
the “‘“Son of Moon.”  (vide pages 80-32). ‘When in later ,
times ° (i.e., later than 400 A.D., probably) the sacrifites
to the © _nlne planets ’  were mstltuted the apgroprlate .
verses selected for offering libations to these ‘ planets® were
reas {1) ‘‘ HT &+, ete.”’, for the sacrifice to the sun from
the Rgveda, (2) ““ qrovar, ete.’’, for the sacrifice to the
moon and it is sacred to the moon or soma, (3) ** syfaerut

'fga.; ete.’ ) for Mars, whlch is sacred to Agni or fire-god,
4) “* ﬁﬁ‘tﬁ'ﬂgﬂﬂ., ete.?’, for Mercury, Wthh 1s also sacred
to . Agni, ¢5) ¢ gs®a qﬁé’m T, ete.”’ . for Jupiter whicht
is sacred to Jupiter, (6) We & ==q, etc.”’, for oblatione to
Venus and this is sacred to Pasan, (7) * xw&t &Y, etc.”’, for
oblations tq saturn, but the :rc itself is sacred to the water
g'oddess,. (8) ‘* =mar wf¥a, ete.””, for oblations to the as-

4 cendlng node, and which is sacred to Indra and (9) ** %ﬁ' y
o ma for the descending node’s oblation and is also sacred to

Indra. It is+thus clear that the appropriate rcas Jfor -
oblatidns to Sun, Moon and J upiter only could be found
from the Vedas: as. to the rest of the ¢ ptanéts’ the
suitable rcas for offering oblations to them could not be

founds out from the same source. .

Thus in the truly Vedic period there is no “evidence

forthcoming Whlch would show that the planets Mercury, .
+ Mars,-Saturn and the Moon’s nodes were discovered.’ Late

s ' .
1 M. I,14,2 2 M. X.8231 s M.I,116,17. T s
+ X, 4 .

X, 47, 813, 5§ “Matsys Purapa, Chapter, 93.
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- Mr. 8. B. I)lkshxta ﬁ.ndlnCJr on this point is also the same
as, mine and, the “eader i is referred to his great work WA\
sfaure, pp. 63-66, (st Hdn.)?

Hence the conclusion is inevitable, that when® we meet
with a stafement hke the ahove as to the horoacope of the .
blrth time of *Rama or of Krwna, we can never believe it,

It is a mere gaste of energy to try 4o find the date of.bgrth

of Rama or of Krsna from such a statement, which is

tantamount to saying that ‘‘ whenever a great rgan is born.
. four or five planets must be in their exalted positions.* 1In

sclentific Chronology such ¢ poeto-astrological effusions
. cannot have any place. .

f te want to find the time of Rama or of Ixrsna we
have to depend on a well established date of the Bharata
batble and then from Purdnic or other eVEdenceb try to find
these times. We have already said that if the Puranic
dynastic list can be believed, the time of Rama should be
about 3150 B.C.

. " Date of Krsna’s Birth -

Similarly if we believe in the statement that Krsna was
born on the last quarter of Srdvana, on whick the fmoon
.was conjoined with the Rohini (Aldebaran), ' they using
the further candition that the Bharata battle was fought in
2449 B.C., we can show that Krsna was born on July 21, e
9501 B. C. For on this day at G.M.N."or 58 .M.
Knruksetra mean time :— )

Mean Sun 98°21/49" " Thus—"
. Moon=359°5]'16"
Lunar Perigee =222°3163" R
A. Node=§3°52’44” : " Moot'l=4.° 30
. Sun’s Apogee=26°10' 48"
Stin’s eccentricify ='01834612

5 Apparent Sun=96°23'

Aldebaran="7°38/

) * 1 ged Afedgen fd el afz o
qaww, § T30 g@ wdt SR @
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The moon was conjoined with Alde'barqn about 10-34 p.m,
Kuruksetra mean time,gthe moon had a soush latitude

2030’ and Aldebaran’s south latitude was*5°28’. #The fnoon ~,
and Aldebaran were separated by about 3° only. Thus at |
midnight the conjunction, of Moon with Ropini (Aldebagay), *

was a beautiful phenomenon to observe.
1¢,"however, we pin 4ny faith in the following statement

as to the horogcope of Krsna’s birth-time as it is giver in
a work on JYotisa (Astrology) named @arfuay :—

SwET: ARnAwEIiEEEy: @ g que S |

. Tdqulag HFET TR

e awatsEt quted TRy _@L

Aeurfirgamsawngta: ol Tw & | -

““In the places of exaltation were the moor, Mars.

Mercyry and Saturn, the ascendant was in the sign
Taurus and Jupiter was in the place called labha (i.e., W,
the eleventh house, the sign Pisces); in the signs Leo,

Libta and Scorpion were respectively the »Sun, Venus and *

the Node ; it was midnight and the day of the 8th tithi®n
a Wednesday, and the moon’s naksatra was Rohini—it was
“af, this instamt that the lotus-eyed person named Srikrgna

was borp, and that was the great Brahman 1tself " _We

-readily recognise that this statement was a pure {nvention by
*an astrologer of times much later than 400 A.D.

Bentley attempted a solution of this problem of findihg
date of Krsna’s birth from the above data and was led to the
date 7th August, 600°A.D.' But here as in® the case
of Rama’s horoscope, he did not find the astronomical
cycle ih which thig position of planets and the day of the
week repeat themselves, .

First of all there can be no question of the existence

*of the’ 12 signs of the Zodiac in Krsna's time, secondly,
the reckomng of the days of the week did not comg into vogue

1 Bentley 8 Hmdu Astronomy, page, 91,
C--1408B
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in India much pefore 484 A.D." Thirdly the assignment of
the houses,of exaltation to the different planets cannot be
* prior to 408 A.D. *The statdments of the type quoted above
are pure astrological concoctions, having szso]utely no

* chyronological bearing. .. . :
. . ¢
Vedic Ritual Literature .

*On this head ‘we have (1) the Brahmanasg, (2) the Srauta
Satras, (8) Grhya Satras and (4) the Vedatgas. These
ivorks cannot be of the same antiquity as the Vedas.

e 'Asto the Brahmanas, they almost all were completed
‘after the time of Janamejaya Pariksita, without any.shade
of ddubt; the Aitareya,’ Satapatha * and the Gopatha*
 Brahmanas speak of the Advamedha sacrifices performed
by this prince. Frowm what has been shownebefore Janame-
jaya Pariksita’s time should be about 2413-2389 B.L. ae
Pariksit lived up to the age of 60 years and was crowned
king, 36 years after the Bharata battle. The oldest

" traditional solstite days as recorded in the *Brahmanas

ar€ such as indicate an antiquity of 3550 B.C., and that the
Yajurveda was completed about the time of the Pandavas
i.ee, 2449 B.C.' The oldest tradition about the winter

. solstice day was the full-moon day of Phalgund, the next

tradition abeut the winter solstice day was the pew-moon-
day of Magha. In later times the day of full-moon of ®
Rhalguna came to mean the beginning of spring, as in
the Satapatha and the  Taittirtya Brahmanas. The

. date when"this was the case has bech shown as 756 B.C.

as the superior limit. According to the finding in the

present work, the date of the Jaiminiya Bedhmana has come

out as abgit 1625 B.C., the Samkhyayana*Brabmana {as-

distinctly separate from the Kausitaki Brahmana, whi.eh has
1 Chapter XXV. on Gupta era, Eran Inscription,
t  Aitareya Bréhmana, TV, p. VII, 21,

® 3 Satapatha Brahmana, X1II, 5, 1, 1 Weber'y Edn., p. 994.
¢ Gopatha Brahmana, T1, 5.
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declinations = Zero, respectively at 3000 B.C. and 2350 B.C.
very nea.rly ; %out. these statéments cannot yield a solution
“of the chr‘onologxcal questlon invplved. '
In the section of thls work on the Indlan Eras, ‘the
main results have been already statel. One point of very
Brewt ithpoytance hgs begn broughy to light in the Chapter
XXV, on the Gupta era. The Indian years before the time of
Aryabhata®l, were generally beglin from the wintef solstice
day, but affer’ his time gradually the years came to be
reckoned from the vernal equinoctial day. 94n tIr_le Gupta
vera, the years were originally of Pausa Sukladi reckoning,
but after the year 499 A.D., some year of this era which
wag @ifferent in different localities, began the Caitra Sukla
‘reckoning. Thus one year was a ‘‘ year of confusion’ in
Indian calendar which consisted of 15 or 16 lanations. The
~Caitra Sukladi reckoning was thus a ereation of Arya-
bhata I, and all works which show Caitra Sukladi reckoning
cannot be dated earlier than 499 A.D.

Limitatiens to the Astronomical Determination

- of Past dates.

In finding the date of the Bharata Battle, the  data
evolved from the Mahabharata were reallj—(1) that the
year in our own times similar in respect of luni-solar-steller
aspects t0 the year of the battle, was the year.1920 A.D.

sand (2) that the day on which the sun turped north in the
‘Year of the battle corresponded in our time to JFeb. 19,
1930 AD. 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 surg that this was the real year of the battle
unless there was a tradition to support*this hndmg From
a strictly astronomical view point the yeal arrived at might
be raised or lowered by one or two multiples of the 19 year
cycle. Here the astronomical finding got a corroboratlou
{from a recorded tradition, viz., the Vyddha Garga “tradition,
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not been brought to light yet) ds. about 1000 B.C. the
Vedangas about 1400 B.C., the Baudhayand® Sraule Sitras
as about 900 B.C., the lpaxlarpba and KalJaygna Sraula
Salras abqut 625 Bb These will be found detalled in
Chapters XV to XX.

In the present work, it has beep showne thyt the Yedic
Hindus could find accurately the winter or the summer
solstiee’day. For this the observation of the $un’s amgyli-
tude at sunrise most probably used to be begun before
the dawn. With this method came the invariable conco-
mitant of the observation of the heliacal rising®of promingm
gtars at the beginning of the different seasons. Thus in,
the earliest Vedic times, the heliacal risings of the ‘1,%1715
was found as the beginning of spring, and that of the
Maghds as the beginning of the rains.” Some centuries later
the heliacal rising of A Scorpionis was used as a wark for
the beginning of the Indian season of Dews (i.e., Hemanta).
The Jaiminiya and the Tandya Brahmanas speak of the
heliacal rising of the Delphinis cluster on the winter solstice
day #nd the Samkhayana Brahmana of the heliacal rising
of Pollux, at the middle of the year or the summer solstice
day. In the present work I have generally avoided the
use, of statements like—‘* Krtiikdas do not swerve from the
east’’ ? or-that the .1$vins were indicative of a direction.'
There ‘are many things to be considered in this cbnaection :
(1) whether the statements mean the true eastward directiors,
(2) at.what altitude did the Kritikds or .1écins show the
eastward direction. (3) what was the latitude . of the
observer. If is of course.easy to see that n Taur: the chief
gtar of the Krttikas and a Arietis of the 1$tins, had their

[ J
! Chapter XIII. ko the reference quoted in this chapter ‘he " method ,of the
Brahmana refers ?iu'eutly to the summer solstice day, on which tke geds raised up
the sun to the highest limit on the meridian.
* % Vide Chapters IV V.
3 Satapgtha Brahmana, 11,1, 2, 3.
t Rgveda. M. I. 118, 3.3, .
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Similarly we could not be sure. that the antiquity of the
Vedic culture is to be dated about 4000 B.¢., unless we had
another event of the ,solar eclipse as descrabed in the
Rg-Veda—which according to'my interpretatiof happened i
3928 B.C.,%n the 26th J aly—the summer solstice day.
Hete also,we have got other traditional gvidencese from, the
Vedas (specially from the Atharda-Veda) and lso from our
calentdar on the date for the hoisting of Indra’'s Flag.’

.. In Chaptgr XVIII on the time references from® the

* Baudhayara Srauta Sitra, accordlng to the data which I
could evolve from this work on the position , of the solstices
and from the rules for beginning the Naksatresti, szcq-
$arddiya, and the Rajasaya sacrifices, the date has;come oub*
to have been 887-86 B.C. If the position of the sol&fices as
indicated in the work and as understood by me is only
approximate, the date may be raised or lowered by some

. lunj-solar cycle in tropical years. If this work, the Baudha-
yanae had in addition an account of a solar eclipse on a fixed~
day of the year, we could absolutely fix the date. It was
thus posstble to fix a mean date only, for.the time When the
data evolved were astronomically correct. -

Speaking generally, an astronomically determined past
date from luni-solar data can hardly be absolutely correct,
“when itis further recalled that there might be errors of

. obaervaglon ‘Lastly we have to settle whether what we get -
» as the date ascertained is to be taken as the date of the work
-or the date of*the tradition. Astronomy therefore can. Jonly .
give certain landmarks, as it were, in ancient Indian Chrono-
logy, some of which should be subjected to critical xamina-
tion by epigraphic and other scientific methods that may be
discdvered and applied to test the findings in this work.

. * Astronomical Constants used *,

So far as the astronomical calculations and the findings *
are concerned, I trust that they are correct to the degree of
’ 1 Vide Chapter VIL. . .
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dccuracy amed at, as in this work the most up-to- dabe
astronomical constmts have been used throughout. They
are for the epoch (rreenwich mean goon on January 1, 1900
A.D. and ¢ s¥ands for Iullan centuries eldpsed from the

epoch. Here . .
* L denotes tha mean londicuie of a pianet . )

© ,s * ’s lonmtude of its perigee or pﬂrlhehtxon

e , ®,, etccentricity of thé orbit

d 'y ,, longitude of the ascending enode of the
orbit. ’

\(g) For the sun’s mean elements : —
L. Li=280°40 36737 + 1206027687 L3t + 17703982«
0=231° 13 13" 1T+ 6189703t + L7632+ 07 012¢°
"e=0'01675104 — 0 00004180t — 0 UNUON0 126,
(.Newcomb)
(b) For the moon’s mean elements :—
- a=1283936" 46”74+ 17'32564406" 06! +
77 1412 + 070068t
* @=334026" 27%45 + L1648522 528 — 87" LTH 0" 045
#=259° 7' 49°16—69629L1" 23 + 7" 13t + 0”008t

(Brown)
(¢) For Jupiter's mean elements : : e
.+ < Li=238°7 56”7594 109306877 143t + 1" znwmz -
* 0" 00592613

w=12°43"15""50+ 5795”862t + 8°80258¢° - 0" 01236¢°
‘e=0'04833475+ 0000164180t — 0"*0000004676¢* *
. —00000000017¢*
* (Leverrier and Graillot)

For the mean elements of Mercury, Vgnus and Mars,
Newcomb’s amd Ross’s equations have been eused, while
. those for Saturn, the equations used are of Leverrier and
Gaillot. The above equations have been taken from the

C'onna'issance,Des Temps., pp. XI—XVIL .
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For finding the apparent places of ‘the’ sun, ohly the
equation of apsis has bedn applied, and for the apparent-
places of ,the moon only 4 or 5 of the principal equations -
have been apphed generally. In the case of the solam
eclipses, the mean place of the mgon has Been gorrected by a
maximum of 15 equations. “The planetary perturbations

have not been considered. S .
. * Methods of chronology employed =

The methods of chronology employed in the pré's‘eﬁf,
workewill, T hope, be readily understood by scholars yho are
interested in this new science. In thisgeneral introdhetien

‘it seems rather 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 I =
would specially refer them to the sections on the Date of
the Bharata battle and on the Vedic Antiquity. I cannot’
persuade myself to think that Tam the first to discover thelh

- Inoutline they are :

(1) Employment of the luni- solar cycles of 3 8, 19 160
artd 1939 sidereal years' as established in this work. :

(2) "Methods of backward calculation - of planetary

JSements from Jan. 1, 1900 A.D., G. M. Noon.

_ (8). Metho of finding the past time when two selectgd
stars h#d the same right ascension (where possible).

!(4) Method of findiag an eclipse of the sun iff any past:.
age which happened on a given day of the tropical year. The
eclipse«cycles estabhshed are of :— .

456, 391, 763 tropwal years and others dez;lved from
them.?

[] d *

1. The luni-solar cycles in tropxcal years will be found in Cha,pter IX od the
Solar Eclipte in the Rg-Veda. Al
"3 The details have been shows and illustrated both in Chapter IX and the
Appendxx III thereto. . )
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. For findipg a solaf eclipse near to a past date T have also
found the fokowing cycles in the why in which the Baby-

‘lonian Saros is established in astronomical text hooks.

’

. They are 1 — *
1)  18Julifn pears+10'5 days (the Chaldean Saros )
(2) 57 Julian years +324'75 days.
e (3 ‘%07 Julian years+ 173" 29 days.
(4) 365 Julian years+ 15275 days. *®

Y(5) 1768 Julian years + 338 days. o
. In terms of civil days these cycles are respectively of
6685, *2.1144, 12305, 133449 and 646100 days. .

. These 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 Yor the Ardha-

ratrika system, will be found very useful : — e *

(@) Sarya Siddhanta Ahargana (from ‘‘creation’’)
. =Julian days+ 714401708162,
«(b)" Kali Ahargana +588465=Julian days.
(¢) Khandakhadyaka Ahargana + 1964030 =Julian days.
_The luni-solar cycles according to the constan*s of the
Surya-siddhanta, the Khandakhadyaks and the Aryabhatzya
are the following : —
3, 8,19, 122, 263, 385 and 648 Indian solar- y’ears

" Mr. Nirmalchandra Lahiri, M.A., has -worked as my
research assistant during the preparation of this work? under
the arrangdement made by the Calcutta University as detailed
in the preface. e has revised all my calculations, has
made independent  calculations accordi‘ng to my direction
and has heJped me occasionally with valuablg suggestions.

T shall be grateful for any corrections and Suggestions
“for the improventent of this work. .

-

Calcutfa : September, 1947. P. C. SendupTa

- .
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In, this work in finding the past dates by the heliacal
rismgs of stars. at different seasons, the ®author was
under the impression that the Vedic Hindus were more
conceraed with the beginning of the dawn than with the
actual heliacal rising of the star concerned® It is for this
reasog, that it has been assumed throughout, that thg® ,

- sun’s depression below the horizon was 18°, when the star
was observed near the horizon and not at the exact heliacal

,visibility,,_wf]ich might have happened some days earlier?®
On the other *hand it may be held that in some cases at
Teastthe actual heliacal visibility itself should have been
taken as the basis for the determination of the dates. This
of course may be conceded. In the case of the brightest.
star, viz., Sirius or « Canis Majoris, the correct depressjon
of the sun below the horizon at its heliacal visibility should
be about 10°, The Vedic people were perhaps not so very
atcurate in their observation. Hence in the case of *this
gtar,. thé sun’s depression below the horizon should be takem °
,at 12° arfd not 10° at its heliacal visibility. * This would
allow for the necessary altitude of the star above the horizon

- at thes time of observation so that it might be eafily
recognised. This WOU]@ also allow for the ungertainty of
the horizon being clear for observation. .

In yiew of the above consideration the ‘finding of the
date of Vamadeva ih Chapter VI, should be modified. Again
Vamadevals statement that the Rbhus should 4wake since

. 12 days have elapsed in their period of sleep in the orb of thes
sun, may or may not be associated with the heliacal rising of
the Dogstar as spoken of by Dirghatamas. If this association®
is not allowable Vamadeva’s date cannot be found on this -

D—I408B o
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basis. Jf thiseis ‘allowed, it may be assured that the
summer sOlstice day was probably estimated from the
~ corredt detePmination®of the winter solstice day. o
It thus becomes necessary to determine Ly how many

days . dld'the estiguated summer solstice day, precede the
actual summer solstice da) It has” heen shown on page
108, that ate about 2000 B.C. the® sun’s northerly caurse
lasfed for 186 days, while the Vedic people held that the two
courses were of equal duration, each having & length of
* 183 days. The estimated summer so'stice day would be
3 days before the actual summer solstice day. Hence
Vamadova s sfatement of 12 days after the summer Qolstlce
day as estimated would mean a day 9 days after the summer
&olstice day. The sun’s longitude should be®taken about
99° and not 102° as used in Chapter ¥[. The sun’s
depression below the horizon should be [2°, and e, the
obliquity of the ecliptic at 2100 B.C. =23°56"15",
. Hence sun’s right ascension=99°49'52". the sun’s
declination=23°27'30". It would follow that :— :

" (1) LZPS=1200589", (2) yE=68°51"13", (») the angle
0=>54°17"21", (1) yO=84°9'24", (5) OL=36°2822" and
(6) oL.=47°4(52" as shown and named inthe figure én
. page 87. Sirius’s mean longitude for 1931 being 10308 the
increase in the longitude of the star till 1931 becomes 550 27"
which shows the date of Vamadeva to be about 2100 B, C
This seems to be a result hardly acceptable. Vamadeva in
the Rgveda, M. IV, 15, in verses 7-10 invokes the fire-god
Agni to bless the Kumara Sahadevya (son of Sahadeva)
whose name 1s Somaka. According to the Puragas, Sahadeva,
the son of Jarasandha, was killed in the Bhirata battle, and
his son, the grandson of Jarasandha was® Somadhi. It
Somaka and Somadhi mean the same prince, the date of
Vimadeva should be about 2449 B, C., which is the date of
othe Bharata battle according to the ﬁndmg in this work
. in Chapters 1111, Vamadeva a]so speaks of the swift
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ascending ' brilliant emblem of Agni” G. e K(ttxﬁas) as

stationed on the east of th& earth (M. IV, 5, 7) ¢ Assuming

the star Aleyope of the Krittikas was seen at Rajgir (25°N)
at and at an ‘altitude of aboyt 7930 (or 8° due to refractiop) «
on the prime-vertical, the* date comes out a$ 2444 B C. At
this altitude also the swiff ascending stage may be admitted.
It is the umntelhglble, how Prof. Prey, from the satae
data assumed tlat the star was on the prime-vertical at an
aititudg of *30° and thus arrived at the date 1100 B.C.
{Winternitz’s History of Indian Literature, Vol: ’1 , Page 298)’
Theg heliacal visibility of the star is really mdlcated by
what 781 Dirghatamas says; we may therefore txy to
determine the date of Dirghatamas. Tt is the tradition of
N. India, that the cloudy sky persists for 3 days after the ~
summer solstice 8ay, the period being called ambuvaci or
coudyedays. We therefore take the following data for the
heliacal visibility of the Dogstar in Dirghatamas’s time :-—

(a) Sun’g longitude=93°, (b) the sun’s depression below ’
the horizon at the heliacal visibility of the star=12°, (c) tife
obliquity of the ecliptic=24°1" for 2900 B.C., (d) the
latitude of the station, Kurukgetra=30°N,

“Now the sun’s right ascension=93°17", the suns
declination =23°58'54". We calculate as before——

o (1) LZPS=121°18'16", (2) yE=061958'44", (3) LQ
—51029 (4) y0%=177°41'7", (5) OL=41°9'46" and (6) ylr

. 1 afeg 3 gam amgAivEan AR R | s

FGEITRfEETY & qUsTERRAA SErE (ol
Translation : . e
*‘ May otr self-purifying praise, suited to his glory, and accompanied by worship,
quickly attain to that oggniform (Vaisoanara) whose swift ascending Bylliant (prb) is
etationed on the ehst of the earth,to mount, like the sun, above the immovable
heaven.”’ . ¢
® Here in Placsof ‘‘ orb " ag supplied \by Wilson, the word should have been
‘“ emblem i.e., the Krttikdas (Pleiades) of which the regent ig the firegod .
Vazsvcmara or Agni. Hence is our astronomlcal mterpretamon which is echoed in

the Satapathe Brahmane, Kanda, IT, Gh 1, 2-8, that the Krttlkas do not swerve

from'the east. .
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=36°31 2}" (7) thie increase in the longitude of Smus till
* 193L=66°C7 nearly. The gate drrived at for Dirghatamas
" becomes 2925 B.C. ) .

« . Now the date of the Bharata battle as found’ in this
work has been 2449 B.C. Thig¢ rsi Dirghatamas was a
contemporar.y of King Bharata of the lunar race according
toe the .litareya Brakmana.' Between Bharata * and
Yudhisthira the dynastic list of the lunar vace as given in
the Mahabharata (MBh., Adi, Chapter 95), records }7 reig.n
Periods of princes of this dynasty. The interval between

. ".the dates stated above is 476 years, which divided by 17,
gnakes' the average length of a reign period=28 years.
Hence the historical method here corroborates the astronomi.

* cal finding. :

As to the remaining findings in this work 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 magnitude less than the second.

-
v Aditareya Brahmana, Ch. 39, Khanda 9, 22.

A1 ¥ T ¥ U AsMEdT Haawr AWAN wod Srafeaiufed qang W
Sraf; gu 99q; 7fad saq QaEERT FEAF | . .
4 ‘‘By this Aindra great ancinting, Dirghatamas, the son of Maibata, bathed the

King Bharsta, ghe son of Dugyanta. By virtue of it Bharata, the son of Busyanta,
conquered the whole world in all the quarters in his victorious expelition and a.!so

pcrformed the Asvamedha sacrifice ’ .

® Cf. also Satapatha Brahmana, Ch. 18,5, 4, 11.14. Weber's Edn., P, $95. Here

o ment'iou is made of the priest Dirghatamas,
L]
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) CHAPTERI * ° =
.+ DATE OF THE BHARATA BATTLE

Evidence from the Mahdbharata

° The Bbara%a battle is now generally believed to have been a

-

L ]
real pre-historic past event. It is on this assumption that we,

propose to determine the date of this battle. Hitherto no epig?a- .

pic evidence leading to this date has been brought tg light.”
Consequently we have to rely on our great epic the Mahablarate

and the Purangs. The description of the fight can be found only

in the Mahabhdrata while the Purdnas definitely indicate that it
was a real event. In this chapter we rely solely on the Mahabha-
rata astronomical references. The grest epic Mahabhdrata has
had its development into the present form, from. its earliest

nucleus in the form of gatha nara$amsis, i.e., sagas or songs of .
L] L]

heroes. In fact the Mahabhdrata itself is jaya or a tale of victory,
so also are the Purdanas. The next stage in the development of
the Mahabhdrata was perhaps in the form of the works Bhdrata
ang the Mahabhirata as we find enumerated in the Asvalayana

Grhya Sutrd (111, 4, 4). The present compilation began from .

about the time of the Maurya emperors. There are i it mention
8f the Buddhist monks and the Buddhists in several places.!
Agaiii one astronotnical statement runs thus :— :

“ Pirst comes the day and then night, the months begin from
the light half, naksatras begin with Sravand and the sefsons with

winter.”’ ? .

! Book I,Ch.70: Waafeagdia gawRgalEad ¢ .288:) of Adi Parva;
Bock V11, Cb. 45, St. 80, Which runs thus : SRS =rwrgmmmyrE, few wdI7-
gsirafa g1 | eAlso Book XTI, Ch. 218, Stanza 31, ete., containd®the Buddiist
dcetrines of rebirth. Asiatic Society Edition of the Mahabhdrata.
© 7 wergE ad ufawien gaeT @an .

gagifa w1fe waa: fiawzs wx .
Afvamedha, Ch. 44.45t. 2.
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In 1981 A.D., the celestial longitude of Sravand (4liair) was

. 800° 3% 9. chordmg to the modern Sirya Siddhantd, the polar
longxtude ¢f this star is 280° while Brahmagupta in his Brahma-
sphuta Siddhanta quotes 1ts earlier polar longitude as 278°.7

Hence according to the former work, tHe star Jravand mself marks

" %he first pomt ofethe, naksatra and according to &he lafter, the

naksatra beglns at 2° abead of the star, The Mahabhdrata stanza
uoted abowe shows that the winter zolstitial colure passéd through
the star Altair (Sravana) itself or throrgh a poir.lt- 2° ahead of it, as
the season winter is always taken in Hindu asjronomy to begin
with the winfer solstice. The passage indicates that wihter began
“when the sun entered the naksatra Sravand. Tt shows that the

> star 4lta1r bad at that time a celestial longitude of 270¢ or 268°,
, the Tatter according to the Brihmasphuta Siddhanta. The
present longitude of Altair may be taken as 301° nearly. The
total shifting of that solstitial point has now, therefore, been 31°,
which indicates a lapse of time = 2232 yeats. This n eans the
epoch to be the year 297 B.C. 1If we accept Biahmagupta’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 Mahdbharata
began to be cotpiled in its modern form from 400 to 308 B.C.*
®Before this as we have said already, there were known two books
the Bhdrata and the Mahabhdrata as mentioned in the
A$valayana Grhya Sitra.® The great epic, asewe have it now,
has swallowed up both the earlier works, and the oldest strata in
it can be found with great difficulty. The present book 18 in itsel
in the most discursive form. Whenever a topic ‘is raised, i is
*dilated in a way which is out of proportion tosthe real story of the
p andava victory. In this way sonie of the stanzas of the old saga

v iy wamfafa:

e Sitrya Siddhanta, viii, 4. .
? gHigeda; | .
) o' Brahmasphuta Siddhanta, Ch. X, 8. *
3 (f. S. B. Diksita’s ey siifa: @, p- 111, 2nd edition. He estimates the
date at 450 B.C. . . .

T ¢ Cgum-Rfafa Snamd-Gaganme: RE-AemRE- vaEs 1 sefe
. Advalayang Grhya Satra, Ch. 8, X 4, Sitra 4.
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have got displaced from their proper settings, as many dei:ail_s
‘came to be woven often uncouthly, imts the ‘story. e .

. L] g
The Time Referencds from the MaRhabharatap .

We sha,ll. now try to eset forth sonie of the time references as
found i the present Mahabhartita which we understand to be the
oldest, and which lead to the deteﬁmnaﬁlon of th® year of the
Bharata battle. .

In these references quoted below, the days are mdlcated by {Re
position of thg moon near a star. No mention of tithi is made.
We shallshave the distinct references to the Astakds, Amdvdsyas

{not amdvasya) or the period of moon's invisibility,' and Paurng~*

Mmasis. o
Naksatras in these references mean most probably singPe-gtars
or star groups. In later times of the Vedargas there are indeed

recognised 27 naksairas of equal space into which the ecliptic was o

divided, but we do not know the exact point from which this
division,was begun. It’is, therefore, safer to take the naksatras
to mean stars or star groups in this connection,

The Mahabharata astronomical references which we are going
to usesfor detetmining the year of the Bharata battle, are casual or
incidental statements, and as such do not directly state the time or
the position of the equinoxes or the solstices of the year in which
the everrt happeged. They state firstly the moon’s phases near to
sevéral starg at some of the incidents of the battle and secondly

indicate the day on which the sun reached the winter solstlce that *

ygar. We state them as follows :—

(¢) In the Udyoga Parva or Book V, Ch. 142, the stanza 18
runs as fellows : — .

‘From the seventh day from to day, there will be the period
of the moon’s invisibility® so begin the battle in tha,t as its
presldlng deity has been declared to be Indra.’

This 1s taken from the speech of Krsna t& Karna at the end
of his unsuccessfulepeace-mission to the Kaurava court’, It means

* 1 gyatmfy feaarwmE wiEaf

s guat q@t at Wiy, THLSAIW 4
Bk. V, Ch. 142, St418,
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that befqre the battle broke out there was a new,moon
near the star 4 Nares* or Jyesthd of which the presiding deity is
Indra. As‘mvmblhty of the poon was taken to last two days,
and only one presiding deity is mentioned, this pregldmg deity
Indra, shows the star Jyesthd near which happened.the new-
moon. This newygnoon marked the ,beginning of, the S§ynodic
month of Agrahdyana of the year of the battle.

Again frogo the fifth case-ending «in ‘saptamat,” * from the
sefenth day from to-day ’* shows that when the speech was made,
the Astaka or the last quarter of the current u’xoqtb of Karttika
was just over. At the mean rate the moon takes about ®7°5 days
“tonpass from R.egulus to Antares. Hence in the latter half of
* the previous night the straight edge of the dichotomised meon was

probabfy 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 the 7th day and
last till the day following. We further learnethat while Krsna
was negotiating for peace at the Kaurava Court, there was a day
when the moon neared the naksatra Pusyd 8,5,y Cancri) group,
from Duryodhana's command which was thus expressed :—
‘“ He repeateflly said ‘ march ye princes, to*® Kuruksetra ;
t®day the moon is at Pusyd.’'!
The day on which Krsna addressed Karna was the fourth day
from that day. .
"Hence in the year of the battle, the last quarter of Kartfika
*took place near the star Reguius and the next new-moom near
the star Antares which marked the beginning of the Iipar montly
of Agrahdyana. DBut the battle did not actualdy begin with this
néw-moon. For on the eve of the first day of the batsle Vyasa
thus speaks to Dhrtarastra :— .
() ‘“Tonight I find the full moon at the Krttikis (Pleiades)
lustreless, the moon became of a fire-like colour in a lotus-hued

»2 ° . ¢

heaven.

g S gadan gaafa g O

M. Bh., Udyoga, 150, 3.
2 wigd gwar S N 7w *
T qmsrfrats v anwa .
. M. Bh., Bhisma Pajva or BK. VI, Ch. 2, 23.
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df there be a new-moon at the star {1_ntar.és, “the next full-
moon cannot be at the star group Pleiades. At tie mean rate
the moon takes exactly 12 days 28 hours or, about g days Jo passe
from the etar Antares to Pleiades. The moon was about 13 days ’
old and not full. Vyasa by ]ooklng at such a moon thought the
mght to be Paurnamasie no doubf, buf it ewas of the Anumati
type and not of thestype Rdka, which was the next night.
There are other referencés to show that the mo®n could ngt be
full on the eveof the first day of the battle.

* On the «ourteenth day of the battle, Jayadratha, Duryo-
dhana® brother-in-law, was killed at sunset,; the fight was
continued into the night, and at midnight the degasa'ferq
Ghat8tkaca was killed. The contending armies were thoroughly *
tired and slept under truce on the battle-field itself.? Th& fight-
ing was resumed when the moon rose sometime before sunrlqe
How and When the fight was resumed are described in the
following way :—

(1) ““Just as the sea 1s raised up and troubled by the rise of e
the moon, so up-raised was the sea of armies by the rise of the
moon, then bega.n again the battle, O ng, of men wishing.
blessed life in the next world for the destruction.of humanity.’.?

As to the time when the fight was resurned we have the
statement :

1 Artareaa Brahmana, Ch. 82, 10,

A gt t rdadt et gi v ar gataraEr |1 fgfae) Qe a0 FEi
wstlfa’ gaAs gt fagea: |
¥ wefraqeren afmm da9a8: 1te
@37 afe TEAGIH uﬁfm : . °
fadlaaa Q@ TogE ﬁsﬁﬁq el '
aq fafrgt famn amwafd ga .
Banfawmai= §oe FRuUEan 1= *

M. Bh., Drona, C.h. 185..

2

3

agl i@i’fﬂﬁt\m Shwa; Eswad |
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ag: y3gd g% g fawrws
T AR TDRERACAT 144H o

. M. Bh., Dvona, Ch. 185,
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(v) *‘ The battle was resumed when only one-fourth of the
night was left ."' - .

. Herg ‘one-fgurth * must mean eome Bmall part as we cannot
think that they could exactly estlmate one-fourth of the, night.’
Thus the moon rose that nwht when only a® small parls of was
left *nd the‘descrxptmn of the moon as ity rose was .

(v) “ Then the moon which was like the head of the bull of
V[dhadeva, like she bow of Cupid fully drawn out, and as pledsant
as the smile of a newly married wife, slowly began to spread her
golden rays.’’? .

+ It was a crescgnt moon with sharp horns like those of a®bull,
th,at‘{’ew sometlme before sunrise, and was 274 days old. From
sthis it 13 clear that the Bharata battle was not begun one the
new.moen day spoken of in our reference (i); and on the eve of the
nrst day of the battle she was not quite full but about 13 days old.

A8 has been said already the night before the first day of the battle
was a Paurnamasi of the Anumati type—it was not Rakad.

« On the 18th day of the battle, Krsna's half-brother Valadeva
was present - at the mace-duel between Duryodhana and Bhima.

He just returned from a tour of pilgrimage to the holy places.

His words were :— °
(.vi) “ Since T started out, to-day is 40 days and 2 more ; [
went away with the moon at Pusyd and have returned with the
moon at Sravand (Altair)’’® . .
Hence on the day of the mace-duel, the moon was near to the
star Altair, and, at the mean rate the moon takes about 18 days
and 8} hours to pass from Alcyone to Altair. Owing to the
mooh’s unequal motion it is quite possible for he# to accomplish
this j.ourney in 18 days. Hence this passage confirms thestate-

ment made above that on the eve of thP first day of the battle

-
! fawersRsmEt U gEAaa nn

M. Bh., Drona, Ch. 187.

? e eRIAeRIfa; SINTETY gEn: | .
. TaayfaaaEaIeT; TRea: THIETEE: 18T *
. . M. Bh., Drona, Ch. 185. .
g ueswg © 9 @ fMeaw 3 :
o gaw dadista i g ) : *

¢f. Bh., Salya, Ch. 34,6,
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the moon was near to the star group Krttikas or Alcyone and that
she was about 13 days old. For— .

L]
From the day of the moon at Pusya txll the ®lay of * g
* Krsna’s speech to Karna .- ... 3 days
. Yrom that day till the pew-moon ab Antares (Jyestha) 8‘ ”
Frorh the new-moor at Anlarpgs til] the mogp ab *the

Kritikas ... .. 13,
* And the fight had alteady lasted . ® 1.7 v
) , Total ... 41 days

L ]

The next day was the last day of the battle and was the 42nd,
day from the day when the army of Duryodhana marcked Jo
Kurukgetra and Valadeva started out on his tour. .

On the 10th day of the battle at sunset, Bhignn.a, the first
general of the Kaurava army, fell on his ¢ bed of arrows,” became
incapacitatéd for further participating in the fight 2nd
expired after 58 days, as soon as it was observed that the sun
* had turned nortb. Yudhisthira came to the battle-field to 68y

Bhisma expire and to perform the last rites. The Mahabharata
passage runs thus:— :

* (vit) "™Yudhisthira having lived at the‘nice city of Hastini-
pura for fifty nights (after the battle was over), remembered” that
the day of expiration of the chief of the Kauravas (i.e., Bhisma)
had® come. . He went out of Hastinapura with a party of priests,

“after havmg seen (or rather inferred) that the sun had stopped
from the southerly course, and that the northefly course had
begun.§"

It is clear $hat special observation of the winter so]stlde day

" was made in the year of the battle, as Bhisma was to explre as
soon as it was observed that the sun had surped north.
Yudhigthira started most likely in the morning from his capital
to meet Bb)sma on the batt]e field. After .the lapse of 50 nights

U ofag v R qQrmaTied

gAY FATE G TEHIA: 1401
* g fradt wAguE armd: afafia:
&0 fagwAifesl vas Navawd ey . .
o M. Bh., Anuéasana, or*BX. X111, Cb. 167



8 AXNCIENT INDIAN CHRONOLOGY

from the evening on which the battle ended be was sure that
the sun bad turne® north. Hence the day of Yudhisthira’s start-
ing out from %his capital was the day fojlowing the winter solstice
.day When ?udhlsthlra'met Bhi’sma at Kuruksetra, he (Bh]\ma)
thus spoke to him :— . * .

© &) Sltisa pl.ece of good lucks O Yudhisti:ira, the son of
Kunti, that yo® have come with your ministers. The thousand
rayed glorious Jun has certainly turned back. Here lying an my
bed 8f pointed arrows, I have passed 58 nights ; this time has been
to me as endless as a hundred years. O Yudhibtﬁira the lunar,
month of Magha is now fully on and its three- fourths ares over.
Thigought to be*the light half of the month.”

Here the last sentence was a pious wish not materialised. In
our refgrence (vii) ‘50 pights’ and in (viir) ‘58 nights’ are corro-
botative of each other. A lapse of £0 nights from the end of the
battle and that of 58 nights from the evening on which Bhiyma
fell on his “‘bed of arrows,”’ both indicate the syme day. Three-
fourths of Mdagha became over at the last quarter or the
“® Ekdstakad day. The time indication is peculiarly identical witli that
of the Brahmanas. The lunar months here used are undoubtedty
‘from the light half of the month, for reasons set fortl below :

® (¢) Time from the new-moon at Anfares to the

moun’s reaching the Krttikas or Pleiades ... 13 days
Bhisma’s generalship U ()
. Bbhisma on death-bed . ... 58 "
. Total ... 81 "
(b) TFrom the new-moon at Antares or the beginning
of the lunar Agrahayana till its end ... 295 dayse
.. The lunar month of Pausa .. ° . 205
3 of the lunar month of Magha .. 220,
: . Total .. 81
U fgugr grdisfa wtma gw@a gfafe )
afiasishe waar aaigiaET; 1=e . *
HEUFID AT qgEE § 4 | . .
2%y fafwarly gat a9ad a9r pRol
) wERsd gRguTd g gten giafs . R

: fawmm' qdisd 1a wlagasfa 1=
*
’ M. Bh., Anugisana or Bk. XITT, Ch. 167.
[ ]
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Hence the two reckonings are corroborative of each other. If,
on the other hand, we assume that- the lunar mwonths’ counted
here were from the dark-half of the month and.ending wwith the -
light balf, the synodic month of Agre.tiuiyana «would be® half aver
with the new>modn at Antqres. From that time till $th of Magha
were over, we could get only :—.

o v . o
() Half of Agrahayana ' o ... o * e 1475 days
Mon&h of Pausa L. .o 29850,

% of Maghau : 222000,

. . Total ... 6625 ,,

The n:meer of days here counted falls short of g$he 68 days ,

which comprised Bhisma's generalship of 10 days+58 days n
which he*was on deatb bed. It is thus evident that the olunar
months which end with the full-mcon and half a month eallier.
than the new-mqon ending lunar montbs, are not used in these
Mahdbhdrata references.’ Tt is also clear that the Mahdbhdrata
rays that Bhisma e.xpired at sunset on the day of the last quarter
of Magha. So far as astronomical calculation is concerned, we take
that the sun reached the winter solstice one day before the expiry
of Bhisma, or that full 49 nights alter the batile ended, the sun
reapheé the winter solstice according to our reference (vir). 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
1eference (vitt) b€ a fiction. .
To sum up:—In the year of-the Bharata battle, there
was the lasf quarter of the month of Karttikawwith the
rdbon near abo_ut the star Regulus as we bave inferred. Secondly,
in that yeaf the *beginning of the next month of A.gra‘hdyangz

1 The original word in p'ace of SuLcla- was perhaps Krsna and a subseqgent medactor
changed the word to Sukle, to bring out the approved fime for the death of Bbismna.
Nilakantha, the commdntator of the Mahdbhdrata quotes a verse from the Bharata
Savitri, whice also says that ‘ Bhisma was killed by Arjuna on,the 8th day of the dark
hall of the wonth of Magha ' ®see Bhisma Parca, ch. 17, stanza 2. In an edition of the
Bharata Savitri thg vers® runs as ‘Bhisma was killed in the month ofe Agrahjyana
oo the 8th day of the dark half.” This of course refers to the day on which Bhisma fell
onédis ‘bed of arrows’; 58 days after that, i.e., exactly one day less than full two
synodic months becomes the Tth day of dark half of Magha. Hence alse Rhizma
expived in the®dark half of Magha and nat in the light half, .

2 +1408B ’ ¢

[ ]
.
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took place with the new-moon near the star Antares or
Jyesthd, ‘whicly is, directly stated. Thirdly, the battle *lasted
.till the moon reached the star Altair or Sravand. TFourthly,
when 49 M®ights affer the ® battle expired, the sun reached the
winter solstice. We are ta understand by the term®° ‘\’aksatm

- gimply a star or a star-group. We should also recollact that

Bhlsma expired bn ¢he day of the fst quarter of Mdgha and, as
we have understood, the sun’s reachmg’ the winter solsfice took
pdace one day earlier.
From these references it is possible to desermine the date of
the Bbérata battle. We shall use two methods? but the results
. o\lztained fromeboth the methods will be approximate. In the first
method we shall, for the sake of convenience, assume that the
nearngss of the wmoon to the several stars as equ'i.valenz to exact
-equ(;lity in celestial longitude of the moon with those stars.

. With this meaning of ‘ nearness’ we may derive the following sets

of data for finding the year of the Bharata battle.

Data for the calculation of the Date of the Bharata batile
by the First Method

() There was a new-moon at the star Antaees, befare the
sattle broke out and the sun turned north in 80 days, i.e., one day
before Bhisma’s expiry.

(b) On the eve of the first day of the battle, the.moon 13
ddys old was in conjunction with the Krttikds or Aleyone, and the

- sun turned north in 10 + 57 = 67 days. *

¢) OAf the 18th day of the battle, moon 81 days old was in
gonjunction with Sravand or Altair, and the sun turned north in
49 days.
Calculation of Date by the First Method

L]
Before we can proceed with our calculation we note down

below the mean celestial longitudes of the stars concerged for the

year 1931. *
Star Mean cclestial longitude
Jyesthd or Antares 248° 47 57/
Krttika or Alcgjone 59° 1 441 °

) Sravang or Altair 300° 48 or
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(Aj® From the data (a) we assume, as alrea(?y stated,‘ thgt the

sun, the moon and the star Antares had the same celestial Jongi- *

tude at that new-moon. ) d o o °
Hence the® present (1931) longitude of
the sun at the new-moon at Antares 248° 47 574 v
Sun’s motiomin 80 days e > . *78° SV * e
Hence the mean celestial Jong. in 1()51
of Jthe sun for reachmg the winter o
solstice of the year of the Bharata .
battle . 327° 300 W (I
° . .
(B) Brom the data (b), the moon at the assumed conjunction
. . [ 4
with Krttika or Alcyone was 13 days old. -
Hence the (1931) celestial longitude of
the moon at that time was 59° 17 4d "
The moon was 13 days old and the mean *

sypodic month bas a length of
99530588 *days

the moon was abhead of the sun by

360° x 13 .

e 08 AT

29'530588 b ‘
the sun’s present day {1931) mean

ce,lestlal longitude for that time 2600 32 57

Sun’s motion in 67 days . 66° 2 181
Hence the present (1931) mean celestml
longitude of the sun for reaching the
wipter solstice of the year of the

. Bharata battle 326° 35 15" (M

() From data (¢) the moon at our assumed conjungtion with
Srgpuayd or Alfair was 31 days old.

Hence the present {1931) celestial longi- °
tude of the moon for that time guue 48 o °
The . moon was ahead of the sun by .
o ®
860° x 31 317° 541 48

29°530588-
the @resent (1931) celestial long. of
the sun for that tithe 282° 53 214
Sun’s motionein 49 days 48° 17" 487"

Hence the (1931) mean celestial longntude

o of the sun for reaching the winter
solstice of the year of the Bhirats *
battl& 3315 11" 97 (3,
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VYe thus ajrive at.three divergent values of the present (1931)
inean celgstial longituds of the sun for reaching the winter solstice
of ¢he year of the Bharata bdttle, iz, :

From data {a) e % 327° 39« 3/ result (1)
. ve Lo B) L 3260 85 151, %, (2)
R (- .. % 331° 111 <97, ,, (8

;Fhe mean of these values .=‘328° o8t 297 .

From the above calculations, the present (1931) mean tropical
longitude. of the sun at the winter solstite'of. the year of, the
Bharata battle is the mean of the results (1), (2) and (3), viz.,
828" 29/ 291 :

Hence as a first step the total shifting of the wintgr solstice
upe (0 1931 A.D. is roughly 328° 28’ 29" = 2r0° = 58° 28’ 29+,
which represents a lapse of 4228 years'.

Now 42 centuries before 1900 A.D., the longitude of the sun’s
apogee was about 29°. Hence allowing fer the change in the
eccentricity of the sun’s apparent orbit, the sun’s equation ofw
centre for the mean longitude of 270° in the year of the Bharata
battle works out to have been + 1° 51’ nearly.

Hence what was 270° of the longitude of theesun in the battle
year, was 328° 28 plus 1° 51" (= 330° 19') in the year 1931 A.D.,
which shows a solsticial shifting of 60° 19’ aod represents a lapse
of 4362 years. .

The year of the Bharata battle thus becomes near to 2432 B.C.
This is tl.xe best result that can be obtained from our first method.

Calculation of Date by the _Second Method d

On looking up some of the recent calendars, we find that a
new-meon very nearly at the star {ntares took place on:— ]
(1) December 1, 1929, at 4 hrs. 484 Ipin. G. M.T. or at

9 hrs. 56'4 min_ Kurnksetra mean time.
L ]

- 1 Arfunal rate of precession = 507" 2664 +0” 0222 P, whege T = no. of centuries
from 1900 A D. As a first appoximation, with the apnual rate of 50” 25, the solstices
take 4183 years to recede through §8° 27" 28", Now from the above equiation the gnnuel
yate for 1031 A.D. is 50" 2633, and 4185 years earlier (i.e., 4157 years before 1900 A.D)
it was 49" 3335. Working with the mean of the two values (viz 49 *7984) the lapse
of years comes out to be 4298, . .



DATE OF THE BHIRATA BA’N?_LE i3

o The sun’s longitude at G. M. midnight (r Kuruksetra mean tite

5brs, 8min, A. M. vas ° T %ao48° 19 107
The moon’s longitude at thgt time 246* 4. 247 ¢
The longitude of Antares * o o4d® 46/ ttearly

.« Hence December.l, 1929 was a new-moon day, the conjupc-
tion taking place very near toAniames.® It was the day of the
new;moon of which the p1es1dmg deity was Indra and it was
the beginning of the synodlc month of Agmhayana Tirteen

days later was—

@ December 14, 1929 lat 5-8 p.m. of Kuruksetra mean
time which conesponded Wlth the eve of thé first day ,of° the
Bhirata battle :

o
The sun’s longitude 2620 1° 57
T'he moon’s longitude , b4° Aoy T

" The longipude of Krttika or Alcyone 59° nearly

The moon came to conjunction with Kritikd in about 8% higy
more. In the evening at Kuruksetra, the moon was aboutr3°
behmd the Kritikds visibly, the moon being affected by parallax
due to its po:xtlon near the eastern horizon at nightfall, Eighteen

days later was—

«(3) January 1, 1930 ; at 5-8 P of Kurukgetra mean time:

The sun’s longitude 280° 22 %, .
‘The moon’s longitude ’ 296° 47/ 350
The longitude of Altair or Sravand 300° 45! nearly

. ' *

The moon came to copjunction with Altair in 8 hours® more.
This evening co;responded with the evening on .which the
Bharata battle ended. Flfty days later came— .

@) 20th February, 1930 ; the day cqrrespondjng to that of
Bhisma's expiry.® At 5.8 p.m. of Kuruksetra mean time:

[ L ] .
The sun’s longitude 3s1° 8 1, °
* The moon’s longitude : 242° 40! 557

The moon had come t) her last quarter ag about 14 hrs. befére.



It ANCIENT INDIAN CHRONOLOUGY

Assuming - that the sun turned north exactly one day before
Bhlsma @e’xplry, as before, the true anuiversary of the winter
splstxce day of the year of tbeo Bharata battle fell on the 19th
February, 1930. . e

On the evening of the 19bh February, 1930 A.D., at 5-8 P,M.
of Kﬂruksetra tlme which was the G. M. snoon of that day, the
sun’s mean troplcal lOI]"ltUde was 328° 4% nearly which is in
excess of the valwe obtained by the first method by 15/ only.

By a similar process shown before in our first, method, we
deduce that the sun’s equation of centre for the eun’s mean
.longitude of 270° ig the year of the battle was +1° 51/ nearly?

,Harce what was 270° in the year of the battle was 328° 42+
d° 517 i.¢. 830° 88 in 1930 A.D. d

The tapa? shifting of the solstices up to 1930 A.D, thus becomes
60° 3B representing a lapse of 4879 years.

«The battle year should be thus very near to 2450 B.C. °

By the first method we have arrived at the date 2432 B.C.,
while our second method gives the year 2450 B.C. We have

-rﬁ)jv to examine if there is any tradition which supports these
findings.

.

Three Truditions as to the Dute of the Bhdaraia Batlle

There are at present knowp three orthodox traditions as to
the date of the Bharata battle. . .

(1) " The first of the traditions is due to Aryabhata I (499

- AD), who m his Dasagitika, 3, says ¢ of the present Kalpa, or
Fon, six M(mus 27 Mahayugas and three quarter’ Yugus
elapsed before the Thursday of the Bharatas’'. TRis is a simple
staterfent that the Pindavas lived at the beginning of the astro-
nomical Kali age or at about 3102 B.C.

e (2) The second tradition recorded I)y \arahamlblra, (550
A.D.) is ascribed by him to an earlier astronomer Vrddha Garga
(much earlier than Aryabbata I). Varaha sayws ‘ The ceven rsis
were in the Maghds, when the King Yudhisthira ewas jreigning

P e 2 Ay T AATE T AGYALAL T |
aﬁmzmmm N qﬁﬂzaeﬁi ATTATq g9 1 .
Das#gitika, 3,
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.

over the earth ; his era is the era of the Saka Kings to which
2526 bave been added ’ '. The first part..of #his statament has
remained a riddle to all researchers up to the - presett time. The
second part gives a most catecorlcal statement tfat Yudhlstbnq,
became King in —2526 of Saka! era, which corresponds to
2449 B.C. . : .« - o

3) Tle third tladi{ion is due to‘®an .asfronomical writer of
the Purinas, who says, ‘ From the birth of Fariksit to the
accession of Mahapadma Nauda the time is one thousand® and
fifty years (or one thousand fifteen years or one thousand five
hundred yeals).’

Now taking the accession of Chandragupm to have tgken
place in 321 B C., and the rule of the Nandas to have lastell |
50 years in all, tbe birth of Parikgita, according to the atatement
of this Puranic writer, becomes about 1421 B.C. or 1871 BC.

Of these three traditions our finding of the date of the Bharala
battle, whether, 2432 or 2450 B.C. approaches closest to the
year, — 2526 of the Saka era or 2449 B.C. Tt is; therefore,
necessary to examine the year, — 2526 of the Saka era. -~

*Astronothical 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
1929~ 30 A.D., the various ‘ conjunctions * of the moon with the
sun and-the several stars happened in closest coincidence with thte °
‘Mahabhdzata references. *

From,—2526 to 1851 elapsed of the Saka era, the numbes of
years was 4377.° We shall assume that these were sidereal years.
1 argq wurg g7 wath $AT gfafe quat |
qe frrusRygaramewe UF9 |
) Brhatsainhita, ziii, 3
' aaq v,ﬁfaa“r\‘aa: Maq dRifaigan |
ud a5EeE g 9 4 aQINGHIE | .

*

( 9N — IFRAIGH BT ) .

1 0 06 1 Pargiter’s Dynash‘eg of the Kali Age, p. 58..
20 ..°R 1965 '
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Now
. L4 E. M
. Sidereal year _ 365:25630
- . o DSidereal month ¢ . 2732166
~ ®e
* . 2+ 1+ 2+ 2+ 84 12+ T
: L3 M L] . ® i )
The successive convergents are .
L] . .
S 27 40 107 234 2139 25922 .

13, , < te,

1939 o’

*

2 3 87 19 ' 160

. The Iast three of d¢he above convergents give the luni-solar cycles
of 19 160 and 1939 vears in which the moon’s phases with

xebpect togthie sun and the stars repeat themselves, .
L]

Here we have 4377=1929x 2 + 160 x 4 + 19.

[n fact we bave—
*

Sidereal year x 4877 = 1508727082 days

Sidereal month x 5§8515=1508726.998 ,,

and Synodic month x 54183 = 1508726-978 ,, .

.Thus from a consideration of the mean motions of the run
and the moon, it is inferred as a certainty that the various
‘ gonjunctions * of the moon with the sun and the stars recbrded
«in the Mahabhdrata did actuslly happen in—2526 of %aka era or
2449 B.C. Here the Mahdbhirata references emable us tu
construct the battle calendar; we further, want to seé how the ,
variQus phases of the moon near to the fixed stars happened in
the battle-year on the days stated, and how the winter
solstice vy stood in the year in relatiop to the day of Bhisma's

expiry.

Construclion of the Battle Calgndar

Tt has be;n sald before that a new moon near :the gtar Antares
fappened in our times on December 1, 1929 A.D., which we have
takeﬁ to have been more or less exactly SImllar to that whlch

hﬂppened in ‘the year of the battle.
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NoW Julian Days on Dee. 1, 1929 = 2425947,

less no. of days in 54138 synodic months = 1598727,%s shown %bove
', Julian days for the required data. —82’7220 whe.nce

the date asrived at is October 21, 2449,B.C.

Now Julian days on Jan. 1, 1900 A.D. =2415021,

and Julian d.ays on Ocﬁ. f1, 2449 B.C. =827220. .

« Difference . =1587801 days
=43.47 Juh':m centurie®
. . ) +59-25 days.
(1) Hence on Oct. 21,2449 B.C. at G.M.N. o
Mean.Sun - =189°25'45"-15, .'. apparent Sun=188°46/, )

., Moon =191°18' 4/.25, ., Moon=191°4/,

Lunar Perigeg=188°26'44/".75, | Mean Longitude of
Antares=188°13' nearly
The new-moon mnear Antares,
Sun’s Apogee =27° 4/ 2771, | happened about 6 hrs. before, i.e.,
at 11—8 A.M. Kuruksetra mean-
time and conjunction took place
very near to the star Antares.

A Node =1@3° 9/58" 75,

Sun’s eccentricity =0-01833

which is the junction star of the naksatra Jyesthd. This new’
n oon is mentioned in the Mahabhdrata reference (i) cited before.

@) We have next on Nov.3, 2449 B.C. at G.M.N., or
Kuruksetra- mean time 5-8 P.M.

.
® Mean Sun. =2(2°14/33", .. Apparent Sun=202°4'
. Moon = .2°'25’40", . Moon= 3°34’ :
Lunar Perigee=189°53/39", Mean longitude of Kettika
A. Node =120°28/36". or Alcyone=358°30/ nearly.
. - .

The conjunctiog of the moon with the Krttikds had happened
about 10 brs. Yefore, i.e., about 7-8 A.M. Kurukqetla meéan-
time  This phase of the moon is mentioned in the Mahabharata
reference (i7) quoted before. At sunset the moon was abont
6° below the Krttikas. : . )

8- 1408B .
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(3)

. ® .
following. The mean

Tar BalTiE BEGAN from Nov. 4, 2449 B.C. or the day
longifude of Rohini

jonction  star Or

Aldebar(m was 8°l7’ the conjgnction of the moon with Rolid
bad laken place on®the préceding night at abont 2 30 AM.

Kuruksetra mean tie.

e (4 OnNov.l8 at G.M.T. bly.

. .
mean time.

e Mean Sun=216°82' 47,
. Moon=193°39" 8/,

. L

Perigem=191°3(¥34"
L 4

A. Node =101°42/324,

« Hence in the morning of

or 58 AM. Kun’lkgetra

.,\pparent Sun =216°5%
. Moog=192°28
[ ]

Moon’s eele stial

latitude =5°8/42/ N

Nov. 18, 2449 B.C., the sunrise

, happened at 6-23 A.M. of Kuruksetra meantime and the rmioon

rose at 429 A.M.of KM T.

Thus the moon which was crescent rose about 1 hr.

» before the sunrise.

54 min

This moonrise is spoken of in the Mah-

bharata references (iii), (iv) and (v) quoted before.

. (5) On Nov. 21, at G.

Mean Sun=219°59" 3",

., Moon=239°4611",
Lunar Perigee=191°53/57",
A, Node* =101°3125"

ON THIS DAY THE BATTLE
L4 .
conjoined with the

M.N.,or K.M. T,

5-8 P.M,
Appt. Sun=220°28/
v Moou=.244°47’. .
Mean long. of Srat.;an(i (Al.fair)

=240°17 nearly.
®

ENDED, and the moon had been

‘ junction star ' Sravand about 8% hrs. before.

This wasdhe day of the first visibility of the crescent after the

preceding new-moon.

For on the preceding day, the 20th Nov.,

2449 B.C. at G. M. Noon, .
Appt. Sun=219°27/, °
S ,» Moon=230° 5, ° .
. A, Node =101°35".
Moon’s celestial latitude=4°1'28"N nearly,
. ’ Mgon —Sun =10°38/ only.

Hence the mooh was not visible at nightfall on this day.
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The inonth of iunar Pausa Was most probably  reckoned from
this 20th Nov., 2449 B.C. by the calendar adthorities, of the

Pandava time. o

(6) Lastly on Jan. 10, 2448 B.C. abe & M.N. %or K.M.T.,

58 PM.,* - . '
L] . . o Y
Mean Sun=269°16' 07, Appt. *+ Stn=271° 9,
. * Moon=178°35'22" . . ., Moon=175°52".

Lunar Perigees197°28'10"

[ J .
A, Node= 98°52/38".

Thys the sun had reached the winter solstice about 28 hours .
before, i.¢., on the preceding day as already explaine® o The
moon came {0 her last quarter in about 103 hrs. later. Bhigma
expired on this day at about the time for which the longitudes *
have been calculated. The date of the Bharata battle is tous
astronowiically established as the year 2449 B.C. which is
" supported by the Vrddha-Garga Tradition recorded by
Varahamibira. :

Are the Mahabhardla References Later Interpolations?’

"The striking consistency of the Mahdblhdrate references, may
leag some criticg of our finding to propound the the-ry that these
were all later additions by the epic compiler of about 400 B.C.,. *
made with the help of an astronomical assistant of his time.
We are, however, of opinion that such a hypothesis as to their
origin is not justifiable. .

Firstly, these astronomical references are not all collected at
any single place: they are seattered over the battle books from
the Udyoga to Anusdsana.

Secomdly, the knozvledge of astronomy, developed in lndia
from the earliest times up to 400 B.C., could nob enable any

[
N « .
e ! Pruf. Dr M. N. Subain his paper in'* Science and -Celture ’ for March, 1939
pp. 482-488, raised this question. The author of the present work rephed to ‘this
in the ** Sciehce and Culture,”” July, 1938 in pp 26-29. ¢
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astronomical  assistant to determine the set of those astro-
nomical referehces which we have used in this chaptcr Bo
“far as our Btudies go, neither the astfonory of the Brahsmaias, nor
of the ledangu.s not *of the Pattamaha Siddhdnta as summarised
in tlie Panicasiddhantikd of Varzdhamihira, wds equal to the

* ésask. The argunzents in favour *of our position are set forth
below as briefly as podsible.

From t}%e Muhabhdratu referen.ceé cited above, ,we have
e®olved two astronomical data for the determination of the year
of the Bharata battle: (1) that tl.e year of the batLle was simjlar
to the year 1929-30 A.D. of our times in so far *as the moon’s

* phases near %o the fixed stars are concerned, and (i) that the
observers of the sun appointed by the Pandavas were satisfied
that, she sun’s northerly course had begun exactly after a lapse
‘f 50 nights from the evening on which the battle ended.

. Before the battle broke out there was a new®moon near the
star Intercs, from which the lunar month of dyrulidyene began
in the year. Thirteen days later in the evening, the moon
pearly full, was observed pear the star group Krtiikds or Pleiades.
The battle began from the next morning. On the night follow-
ing the fourteenth day of the battle, a crescent moon rosq some-
sime before the day-break. On the 18th or the last day of the
battle, the moon was conjcined with Sravand or .ltair.—Kxactly
fifty nights after the battle ended, Yudhisthira was satiefied that
the sun had turned north or that the sun had reached the wrmter

* soletice one day earlier. '

As regardb the repetitions of the moon’s phases -near to the
fixed stars they occur at intervals of 19 or 160 and 1939 bldereal
Years. Hence by the mere repetition of thece phases of‘ the
moon. nepr to the fixed stars, no date of any past event can be
determined. Coupled with these repétitions of the lunar phases,
we must exactly know where the winter solstice day stood in
relation to these phases or the lunar monthg of the year *in which
the even{ happened. Here as shown before, the interval from
January 1 to February 20 of 1930, is exactly 50 days.

We now proceed to shiow that the interval of 50 days between
the end of the battle and the first day of the sun’g northerly
course of the y#ar, could not be pgedicted by the astronomical
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knowledge that developed in India from the earkiest times up to
400 B.C. Tn Vedic times, for starting the. five, yearly® luni-solar _
cycle or lustrum, a peculiar gynodic month of M’agna was used
from about 8000 B C. This lunar Maghi had tbese three impor-
tant featurea (i) that it should have for its beginning the new-
modn at DRhanistha (Delphinis), (i) its fyll-moon eat the estar
Maghd (Regulus) and (m) its last quarter at the star Jyesthd
(A_'ntwés).‘ In spite of‘ these well pronounced characters, it
conld not be a sidereally fixed lunar month, In our time®such

, a month of zlldgha happened truly, according to our estimate,

in the years 1924, 1927, 1932 and 1935 A.D. The beginning.

of this standard Mdgha oscillates between the®2nd and 6th of

Febrpary, and its end between the 8rd and Tth of March. .

According to Varabamihira such a Mdghe came in t®e, year 2
of Saka elapsed or 80 A7D., and this year was similar to 1924
A.D. of ourtime. If we allow a slightly greater latitude, the
year 1929 bad also tiiis type of Magha from the 9ih of February
to the 11th of March. Hence both the years 924 A.D. and
1929 A.D. were suitable for starting the Vedic five-yearly cycle,.
the former being more suitable than the latter.

o Now 1924 A.D., bad the same lunar phases as 2454 B.C..,
and 1929 A.D., the same as the year 2449 B.C. This Idtter
year has become the year of the Bharata battle according to our
finding. Between the years 1924 A.D. and 1929 A.D., we: bad
o Vedic luni-solar cycle of 5 years, and a similar lustrum existed

between 2454 B.C. and 2449 B.C. Here the .battle year was
R similar to 1929 A.D., as has been shown already, and the year

exactly precedi.ng the battle year by one lustrum was similar to
1924 A.D. *

(1) First, let us suppose that the fall-moon day of Magha
and the winter solstics day were the same day in the year similare
to 1924 A.D., exactly one lustrum before the battle year which
was Similar to 1329 A.D.* Hence the tive-yearly Vedic cycle

! Tms topic has been fully discussed in Chapter XIII on ‘ Solstice days ®n

* Vedic themture

2 The reference is here to the age when Pleiades and Regulug were respectlvdy
pear to the vernal equinox and the summer solstice, i.e., about®2150 B.C.

.
[ ]
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started therefrom would end on the full moon day of Magha of
the battle.yea{,r It*would then be-usual to start the Vedic lustrum
" anéw from the day following the full-moon day of Mdgha
of the* battle’ year, d#rd this full-[noon day would be taken
for the winter solstice day wccording to, the reckonifg used.

Now one Vgdic year cons1sted of 12 «luoations plus 12 nights ;

hence the estimated day of the next winter solstice would be the
27th day of lunar Mdgha to come. The 28th day of this Migha
woul be the st day of the sun’s northerly course. This day
would correspond with the 27th February of 1930e A.D. of our

time. Hence the predicted first day of the sua's northerly c.ourse,.

* and. the last day Of the battle which corresponded with January 1,
. ™30 A.D., would have between them un interval of 57 days and
not 50 deys as found by observation. Thus the predicted J&y of
wiltter solstice could not generally agree with the accurately
observed winter solstice day in the I’andava times.. This is also
illustrated from the following verse of the Mahgblarala, which
contains Krsna's prediction of the first day of the sun’s northerly

®course on which Bhisma was to expire.

““O chief of Kurus, there still remain 56 days more of your
life: then laying aside this body you will attuin those blissful
wotlds which are the fitting rewards of your good deeds in this
world.”"!

This verse of the original saga is found displaced from: its
. proper setting in the present recensions of the Mahabhuratd
Krsna must hgve addressed these words to Bhisma at the conclusiun

of the fight or on the day followinrg. We shall discuss this stanza

mo:"e fully in the next chapter. N

(2) Secondly, let us suppose that 5 years before the begmnmg

of the bdttlesyear, it was found by obseryation that the day of the

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

[ ) o °
v p_— 52 ¥ A9 &9 AT a9 sifaawt *
. a4, Ia: amwﬁa&@ qa9R Wiw fagg Seq.
. M.Bh., Sdnii, vl 44.

® 7 Reference’is hrre.tn the time about 1400 B.C., the date of the Vedangks.
.
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the end or termination of the five-yearly cycle at the starting of the
battle year, the new moon day of Magha beJun wouk] be reckoned-
as the winter solstice day. *The estimated winter sodstice day fore
the begigning of the next year Wonld be the 12th tithi of
the coming Mdgha andthe first day of the sun’g nouher]) coursg.
weuld be the 13th tithi of Mdagha and in our gauge year 192930
A.D., it would correspogd with the 11th February, 1930. Between
the emtling day of the battde (corresponjding with January 1, 1930)
and the first day of the sun's northerly course, there would
intervepe 41 dag;s as predicted and not 50 days as observed.

Ths judging by the methods of reckoning of, the Vedic and o
post-Vedic followers of the five-yearly luni-solar cycles, it wal ‘nob
possible for an Indian astronomical assistant by any back‘ calcula-
tion to furnish the Mahdbhdarata compiler of 400 B.C. with the set
of astronomical references which we have used to establish tha}
the Bharata battle was fought in 2449 B.C.

Lastly, it may be contended that ‘“the Mahibhdrata writer of
the 4th century B.C., while inserting the astronomical references e «
merely caleulated back on the assumption that the Great War was
fought when Pleiades formed the vernal equinoxial point, because.
this* was an Older tradition." .

We can here explore the possibilities of the above assumption
in the following way:—The year of the Brdhmanas and the
Vedantgas consisted of 366 days ard a quarter-year was thus of
915 days. If the Krttikas or Pleiades were at the verpal equi;
nox, then a full-moon at the Krttikds would beoun the day of

oautumnal équinox, and the winter solstice day should come after
91'5 days according io this mode of reckoning. Now in ordeu. to
iﬁterpret the Mahabharata astronomical references we take a
gauge year in which the full-moon of Karttik® took plage véry near
to the Krttikds ; this year would be 1934-35 A.D. The day of °
full- moon of Kafrttq\»a w-uld correspond with 21st November, 1934,
The predlcted day of winter solstice would correspond with the
21st of Febryary® According to the Mahdbhdrata reftrences, the
anniversary of the last day of the Bharata battle would be Janu.¢
*ary 6, 1935 and of the winter solstice day the date would be the
25th February, 1935. There would thus be a clehr difference ®
of 4 days between the eStimated winter solstice day and the
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Uahabhmala-sl‘atfd winter solstice day.' Here if we take the
Mahabharata Jate for winter solstice to be correct, we get a total
«precessipn of the solstlce day amountmmto 65 days, representing u
Tapse of 4810 years 61l 1930 A'D., and the date of the battle is
pushed up to 2876 B.C., nearly, which «gets no anchorage at
either of the Kryabha’gz} or the Vrddha,Garga traditian. Hénce
the above hypothesis cannot explain the possible finding of tle
J]a.h.dbh(irata references as used in this chapter, by the epic
compiler or his astronomical assistant of 400 B.C.
It is thus established that the Mahdbharata refére.nces used by,
o us for finding the date of the Bharata battle, cannot be talten as
ipteérpolation by the epic compiler of about 400 B.(. They were,
* in my opinion, the integral parts of the Pandava saga ghich
for;ned'tl?e nucleus for the older Mahdbhdrata and the Bharata
and were finally included in the great epic when it was first
formed about 400 B.C. These references have, thérefore, been
taken as really observed astronomical events or phenomena, made
e ol the battle year itself and which were incorporated in the
vriginal Pandava saga.

CONCLUSION . .

We have thus come to the most definite conclusion that the
Bhirata battle did actually take place in,-2526 of Saxa era or
2449 B.C. For one single event only one date isepossible’ We

* tyust, the problem of finding this date fromi the Mahdbharala
data, has been satisfactorily solved in this work for the first tiwe.
The date arrived at makes the event as contemporar& with the o
Indas valley civilization, In the Mahdbhdratas we get many
references to show that Raksasas, Asuras and the Ar)a'n

.Hindus.had' their I%ingdoms side byqside. In Vana-parva or
Book III, chapters 13—~22 give us a description of the destruction
of Saubha Purt by Krsna. This may mean the destruction of a
city like Mahenjo Daro. The Bharata battle was a pre-historic

. event and The Purdnic dynastic lists relating®to ethis period

! « By the mean reckc;ning the number of days from the full-moon day of Karttika®

€, the Tth day ofsthe dark hall of Migha x 205 x3+7 = 05°5 days and 9573 da.- 915

du, is also = 4 days. * o
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cannot be taken as correct. They are mere conjectures and could
be accepted only when they could be verified %rom other more
reliable sources. There are undoubted]y several g%,ps in thess
lists, wbxch have yet to be a,ccounted for. +Pn many Cases, %rong
traditions may be found, repea,ted in*many books ; they all may
be eclroes of one statement and are not acoeptable Not such
are the M ahabharata references which wé Itave collected from the
Udyoga.to the Anusisant parva. We trust, my thesxs stands
on solid astronomical basis selected with the greateet care and
discrimination. “T'he misinterpretations of the commentator have
been, og some occasions, confounding for a time.

The historical methods are often liable to very serious errqrs
by wropg identification of persons from a similarity of names. *
The astronomer Paragara, probably a man of the first ané second
centuries of the Cbristian era, was wrongly identified with
Parddara, the- father of Vyasa, the common ancestor of the,
Kauravas and the Pandavas, by the earliest researchers, Sir
Wm. Jones, Wilford, Davis and Pratt.? They based their calcula-
tion on the statement of this Paragara, the astronomer, asto *®
the position of the solstices ; their calculation has but given an
apprpximate date of an astronomical event, but neither the time *
of the Pandavas nor of the astronomer Paridara. Such mistakes
have been made by many subsequent researchers, who have used
the sameness or similarity of names as a basis for a historical
conclusion. Not such are the astronomical references used in
this paper. They are all definite in meaning and, as we have
sald already, for an event of which the date is not récorded in a
Teliable hlstorlca,l work, no -better evidence of date is possibje.
Our examination In the light of these references fully corroborages
the date recorded by Vardhamihira whose statement must now
be regarded as more reliab¥ than those of the host of "the writers .
of the Puranas of unknown name and time.

*
L] [ ]

L]
e 1 For a full discussion of Puranic evidences the reader is referred to Chapter III.
3 Asiatic Researches, Vol II, etc., ¢f. also JASB, for 1862 A.D., p. 51. .
Also Brennand’s Hindu Astronomy, Ch. IX, pp. 112-125, ,  ° .
: . .

-4—1408B
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A note gn the selection of astronomical references o
. “from the Mahabhirata
. . *for °

The Date bf the Bhiratn-Battle

: In our selectich of astronomical data in the présent chapter
no use has been made of those that are founl in chapter 143 of
the Udyogaparva and in chapter B of the thymaparva 1
I have understood them to bs mere astrological o 3ffusions of bad
omens ; they are also inconsistent in themselvesy and as such
.they cannot have any bearing as to the date of Bhar&ta battle.

e These are :—
®

. L3 »
. s & e’ sraiem ageie |

wAAT Reafy Hga bmshmg .
FA MFRH T% ATAT AGIT
st sl Aa” dnmiE uen

famtinr & aroia fat dewd o )

. AT T AW TFERFIR = 120y

L

° Udyogaparva, 143.

““The planet Saturn which is acute (itksna) and of great
effulgence oppresses the star (Rohini or Aldebaran) of which
.the presiding deity is Prajipati, and causes great affliction to
living beings. O slayer of Madhu (Krsna), Mars having taken
refrograde motion nesar to Jyesthd (or Antares) has now
approached the star-group Anurddha (‘juaction Star’ § Scorpionis)
or has a,lready reached it of which the presiding deity is Mitra.
More specm]ly, O descendant of Vrgni,*a planet troubles the star
Citrd (x Virginis). The marks on the woon are changed and the
node (Rdhu) is reaehing the sun.’ .
Here Sg,turn is indicated to have been m opposmon Saturn
being near Rohini, the sun must be near to thé star Jyesthd
) (Antares). Again. Mars is spoken of as in the naksatra Anuradhj

® 1 Gee Appéndis () to “An Tndisn Ephimeris, A.D. 790 to A.D. 1709 by Diwan
Bahadur L. D. 8wamikannu Pillai, 1.8.0., pp. 479-83.
[ ]
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and is retrograde ; hence the sun must be nearly oppoclte to it
and near to the star group Krttikds (Pleiades). = The 1nqon81stency_.
of the statements is apparent. A planet, ywhich isenot named
is spoken ofeas have neared to « Virgings. All this is mere astro-
logical eifusmn stating evil omens, and cannot have any chrono- .
logical bea,rmcr We next turn to another sun?lar statement in
the thsmaparva chapter 8.

A a e fyat gafawa el wx
{H%@ﬁgl'&ﬂt: g = faefa ez
AATRFITH T WG o gEEafa: |

AT AgEAnTEE g IE 0 NI NeR
g% METT T3 FAEA @A 19
Tfzefl dieadiagsit @ almaesit |
e 7 falea swwe: neel
THEITAT T T WA TEETA |
FER anige AR sqal@a: nion
dagarenti 7 a8 sealeargait |
frm@n: gdivel grearfmaadt uen

“ Tht white planet (Venus) stands by passing over the star
Citri (x Virginis). A dreadful comet is stationed at the star
group Pusya. Mars retrograde is in the Maghds, and Jupiter
iny Sravand division. The son of Sun (Saturn) oppresses the
naksatra Bhaga {P. Phalguni) by overtaking it. Venus in
the naksatra Prosthapada- (P. Bhadrapada) shines there. Both
the sun and moon oppress the star or naksatra Rehiyg. A
cruel planet is stationed at the junction of the Citra and Svati
naksatras. The ruddy planet {Mars) looking like fire having got
the even motion at Srasand stands by overpowering the naksatra
Brahma.. Station®d near the Visikhas, bcth Jf]piter and
Saturn are seen burning as it were and yvould continue s0
fér one year.”

We tabulate below the posmom of the p]anets ir the two ]
references : — .
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\ . ]
Plantt { Positioh in Naksatra Position in N ksatra
i ! in Ref. T . in Ref. II
. L ; * y -
: ol = P. ¥balguni
Satarn Robig el
* o Mars, o Anuradhi Maglti or Rohini | .
™ L4
Sun i Jyesthd or Krttika  Robini or Dhanistlha | ‘i.e., cpposite to
. Maghﬁ)
Moon . o Rehini .
e
Unnamed Plapet ! Citrs Bet. Citrd & Svati
[ ]
A.Node Near to Jyesthd ° D
' P. Bbadrapada : °
. Venus . or Citra
A *
. Jupiter Sravapa or Vidakha
. °
L J

e
® All this is hopelessly inconsistent astrological effusions of

evil omens fit for Mother Goose’s Tales only. Stfll something
of chronology of the Bharata battle was attempted by late Mr.
Lele from them for which the reader in referred to Diksita’s

" et s, pp. 119-20 (Lst edn.) ; the date arrived at by

him was 2127 years before 38102 B.C.—a most fantastic result !
‘His finding of the positions of planets does not alse agree with
th8 abovementioned positions indicated in the Mahdbhdrata

as explained already.

We again have the two statements:— .
: (o) vgTEafEERTEn fame s

M.Bh., Sabhd, Ch. 9.

(?) TgrEEEaTReATal fawad nrow
. M .Bh., Salya, Ch. 59.
*;.¢., ““ Rahu (also) eclipsed the sun, O.king, when it was not a
new-moon.”’ .
These statements are also mere poetic effusions. In .Blzi§ma
parva, Chapéer I1I, we have another statement which.says :—

TFREAGH TERAFAET TR 1320

¢ The moon aad the sun were eclipsed in one month ‘on the
13th day of either half.” . .
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We cannot put any faith in any statememt of this ghapter
of the Mahabharata. Two eclipses, one of the mooh followed
by the other of the sun in a fOrtniéht, are net of very‘ rare otcur-
.rence. In the year 2451 B.C. two sueh occurred : —

(1)* On Apg. 30, 2451 B.C: at 18 hrs. G.M_T., or Kwruksetra °
mean time 23 hrs. 8 min . '

Mean Suh=137° 54’ 517-56, * Hence there was® lunar ecligse
on this day visible at Kuruksetra,
and it was of no small magni-
Lunar Périgec=101° 18/ 35".60, tude.

»»  Moon=317% 8 47/.99,
[ ]

s  A-Node=144° 37 50.51,
*
Sun’s Apogee=27° 1/ 59

»»  eccentricily = -018331

Again on Sept.'14, 2451 B.C. at G.M.T. 0 br. or 5-8 a.m.
Kuruksgetra Mean Time:

Mean Sun=151° 57’ 85798, This solar eclipse is discussed
in a subsequent chapter. It wag
visible in the morning from
Lunar Perigee=102° 48’ 507.59, | Kuruksetra.

. *Moon=145° 14’ 37/.54,

A-Nodex143° 54’ 48".96.

Now on Aug. 16, 2451 B.C. at G.M.T. 0 hr. or K.M. times
5-8 A, '
L]

Mean Sun=123° 32 33/-69, ' N.M. happened about 8 hoyrs
| before.
. Moon=123° 7 417,82, etore

L-Perigee=99° 35/ 07.08,
A-Node=145° 23/ 57"-3§.

Hence the N.M. happened on Aug. 15, at K.M. time 21.8
pearly, The moon was not visible on the 16th. The days of &
the month were reckoned from 17th or 18th Aug. 2451 B!C., R
the lunar eclipse fell on Aug, 30 and the solar eclipse on Sept, 14,
2451 B.C. The eclipses in quesfion happened two years before
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the date of the .Bixarata, battle us ascertained in this chapder,
viz., 2449 B.( !
- Noe 2.=sCamipuriggn of the Mdldbidrata  statemcents of
" Planetary positions with thoge calculuted for 2449 B.C.g the year
¢f the Bharata battle. . * .
*In this"connection we think it necessary to examfne all the
Mahabharata statements of planetary positions at the different
timgs of the yeétr of the Bharata battle,” and compare them with
the planetary positions in 2449 B.C. on the follgwing dates:—
(a) October 14, 2449 B.C., on the morning of whiche Krsua met’
+ Karna as describgd in the Udyoga-parva, chapters 142 and 143
as qloted already on page 23; :b; November 3, 2449 B.C, i.e.,
on the exening preceding the first day of the battle for which the
planetlry positions are stated in chapters 2 and 3 of the
Bhisma-parva of which those in chapter 3 have beep quoted on
page 27; and () November 21, 2449 B.C. for which the
planetary positions are found in chapter 94 of the Karna-parva.
» ® We now quote below one stabnza from the Bhisma-parva, chapter
2, stating the position of Saturn, thus:

Aol digae v furdt v, TREC
smgaTERERE Easfq ATTVaE 13’

0O king, Saturn (the slow-going planet) stands oppréssin.g
. the star Rohini (Aldebaran) the moon’s marks are reversed : great
dangers are igaminent.”’
Again in the Karna-parva, we have— °
Zd &0 altat 7 gee smA A e GaEe
o &% 7E A saeAERal: Qe gReglma Rl e
. greaf daftaed afoig s argEaay Rawe
. Moh. Kam.a, 94, 49 and 51,

[ 4
. ! In pagzs 482.83 of his work on * Indian Ephemeris.” Diwan Bahadur
i, D. Swamikanou Pillai, I. 8, O., lends some support to the above finding of the
date of the Bharata baftle—Mm. Sudhikara Dvivedi also acceptel that the Bhirata *
J)att]e Wwas fought and the reign of Yudhisthira began in 2449 B.C., vide his edition
of the Maha-Siddhanta sContents, pp. 1-8.

»
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‘¢ When Karna was killed the streamlets ceased to. flow and

the sun

set.

(i-e., Merqury) became hehacally visible obllquely
“ Jupiter surroundirtg the star Rohzm (Aldebaran) became
as bright as«he sun and the moon.’
The planetary positjons according to our calculations are
exhibitdd below :(—

»

The white planet (Venus) became of the colour of
fire and Sun (combust or hehacally set?) and the sqn of Moon -

OctoBer 14, 6 £.M. Nov. 3, G. M. N. or Nov. 21, 6 A M.
P K. M. T. K. M. T., 17hrs. 8 mins. K. M. T.
Planet . ot
L J
olLiongitudes | Ref. slars |Longitudes| Ref. stars |Longitudes| Ref. stars
of Planets.| with longs. |of Planet-. | with longs. | of Planels vg’th longs.
) [ 5
Sun 181° 10" | & Scorpit 202° 4 A Scorpii 219° 59" | o Sagitler
* 181° 4" 203° 5° 220° 53'e
Moon 85° 22" | *a Leonis 3° 3¢ a Tauri 237° 89" | « Aquila
§8° 20’ 8° 17 . 240° 16
Mercary | 199° 45" [ A Scorpii 215° 14’ { & Sagitier | 199° 22° | A Scorpii
- 203° 5 218° 5 203° 5
Venus 176° 7’ 3 Scorpti 200° 56’ | A Seorpii 228° 52’ | ¢ Sagitter
. 181° % 203° 5 220° 53
L ]
Mars 144° 4 a Virginis | 157° 45" | «a Libra 169° 33’ | ¢ Libra
142? 18 163° 35’ 169° 30
Jupiter ¢ 11°25° | a Tauri 8° 36 o Tauri 7° 56 o Tauri
. 8° 17 8° 17 8° 17
Saturn 357°59° | Tauri 356° 27’ | 7 Tauri 355° 24’ | o Tauri
358° 30 358° 30" . 358° 30

_As to Saturn, %t is found twice stated that
the star Rohini (Aldebaran) of which the

Brahma, the Creator or Liowd of men.

of ‘“ oppgession ”’
throughout retrocrade *and stood near to the star Aldebgran. Mars's
Virginis) to that®of Viéakha

progress exteflds from the star Citra {a

( Libra). The planet is called ‘‘ parusa”’

is perha,os acceptable.

it was oppressipg
presiding deity is
But the planet 8tands at a
distance of about 10° from Aldebaran. The distance for the aspect

As to Jupiter it was

or cruel in chapter 3

of the Bhigma-parva and in Chapter 142 of the Udyoga-parva

where it’ is spoken of as

oppressing *’

the star Citrd or
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a Virginis, but is not given any name. Venus stands throughout
in the *position®of . Combust ** or heliacal setting. Me’rcury
was visible.% little before the sunrise pn Nov. 21, morning. On
Nov.' 3, at evening® the modn Is oppressing the stars Rohini,
while the sun etanding at 202° 4’ may be taken to *‘ oppress’’
* amother Rohini wh.ich was Antares called also Jyestha of which
the longitude was 185° 16/ nearly. It seems that in the Udyoga,
143, the veyses 8 and 1) speak the t..ru;,h :‘'and in Bhisma, 2, the
st®nza 32, and in Bhisma, 3, the stanza 17 alone, tell the correct
positions.  In the Karna-parva, 94, the vérses quoted are
verified by our calculations. The Mahabhdrata® statements of
"planetary posifions are thus found to be full of ** truths and
* fiction”” and T trust, in our selection of data for tle yegr of the
Bharg®™ battle, we have been able to avoid ¢ fiction *’ and to
a.bccept the true astronomical events on which our finding of the
* year as 2449 B.C., has been based. .

The last but not the least important astrenomical indication
is that Yudbigthira was consecrated for the Asvamedha sacrifice
which was year-long 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 Citrdpirnamdsa
(Rrargofama ) or the day of the fullmoon near the star
a Virginis or Citra. Consistently with our finding the year
of the Bharata battle as 2449 B.C., the date for Yudbigsthira’s
consecration for the Aévamedha sacrifice becomes— °

" March <11, 2446 B.C.,on which at .M. N.or K M. T.

17 hrs. 8 mins. >
L]
® True Sun = 329° 42/ 277 Astronomieal spring begins in
y» Moon = 144° 35/ nearly | about 7 hrs. and F. M. in about
o Virginis = 142° 23/ 10 #rs.

This was the day of the full-moon which is spoken of in the
Asvamedhgparva, Ch. 72, thus: °

®
Faat f diovanat g = e wlieafy wei
. ““ Your consecration will be on the day of the full-moon at

Citrd (o Virginzs).
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In thls year of 2446 B.C., the winter solstice fell on J an. 9,

onwhxcbatGMN .. ® .
Appt. Sun = 269° 59’ 42/ .'

The Magha full-moon came two days later on Jan. 11, ‘.449
b C., on which at G. M. N.,
* Apph. Sun = 271° 49/ 497,

1, » Meon = 90° 43’ nearly

o Leonis += 88° 22/ .

It is evident, this astronomical indication also corroborates tha.t
the Bharata battle was fought in 2449 B.C.

This note exhausts the discussion of all the tigne-indications _

as can be traced in the Mahdbharata for finding the year of the
Bhdrata battle.

5-1408B
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CHAPTER I

DATE OF THE BHARATA-BATTLE

Bharata-Battle Tradtions (4)

As quoted, in Chapter I, there are three traditions” as to the

“date of the Bharata battle, viz., (1) the Aryabhata tradition that

it was fought in 3102-01 B.C., (2) the Vrddha Garga *tradition
.that She Yudhisthira era bedan from 2449 B.C., and (3) the
Purdnic tradition or traditions which variously state that the
time-interval between the birth of Pariksit to the accession of
Mahipadma Nanda, was either 1,015, 1,050, 1,115 or even
1,500 years.

In the previous chapter, it has been shown that the astro-
nomical refererces from the Hahabhdrata justify the conclusion

. that the very zero year of King Yuadhisthira’s era was the date of

the Bharata battle or that the great fight took place in 2449 B.C.
itself. In the present chapter we propose to examine critically

the first of the other two traditions. .

1. The Aryabhata Tradition

;\_ryapha’ga. I (499 A.D.) in his Daéagitikd ! bas said that ¢ of
the present Kalpa or Aon, six Marus, 27 Mahdyugas and three
quarter Yugas were elapsed before the Bhiarata Thursday.” The
three quarter Yugas were Krta, Tret] and Dvaplra which
elapsed before some Thursday in the tiwe of $he Pandavas which
was connected with the time of the Bhirata battle. There are
indeed certain statements in the Mahdbhdrata itself which say

.
1 Aryabhatiye, Dalugitika, 3, lor. cif., Chap. T, p. 14,
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that the battle was fought at the junction of Kali and .Dvapara

ages :— . .
(1) ‘The battle between tle Kuru and thp Pandmva armies

was fought ¢at Syamantapaficaka when it was the junction

(antam) of the Kali and Dbapara ages. 2

2) “This 1s Kaliyuga by name which,hae just begun (or -

which will just begin).'?

(3) “"You should know that the Kaliyuga has bedun and alsq,
of the oath the Pindava (Bbima) had taken béfore so let the
Pindava have fseedom from the debt (anrnya) of hxs word of
honour and of his enmity.’? .

These passages show that there was a Kali-reckoning frofu
about the time of the Bhérata battle. This Kaliyuga whic'h we
choose to call the Mahabharata Kaliyuga cannot be identified o
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 Saturn, 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 balf
circle ahead of the, same initial point. Under such a conjunction
of alt the planets there should also be a total eclipse of the sun ;
but no such things happehed at that tims. The beginning of
the Kaliyuga was the midnight at Ujjayinl terminating the 17th
Tebruary of 3102 B,C., according to Sirye Siddhante* and thee
drdhardtrika system of Aryabhata's astronomy as described in’
! qL 49 GATH FTRTUTIIE |
FAAULR IS FAUEIRAA; |
b —M. Bh., 4di, 2, 18.

lza?r mﬁﬂgﬂ A AT a9 4I9R | : .
—M, Bh., Vana, 149 39.

wra’ @aga fafg wfaat greaw 11

TG A1g s wiawars uiea;
—M. Bh., Salya, 61, 23.
4 Burgess s Transtation of the Sarya® Stddhanta Cal, Univ,, Reprmb, p: 19,
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the Khapdakhqdyake of Brahmagupta.! Again this Kaliynga is

.said fo Rave begun, according to the Aryabhaliya,? from the
sunpise ate Laakd (supposed to be on the equator and on the
same meridian with Uijain}—-from the mean sugrise on the
18th February, 3102 B.C. .

Now astronorsical events of the type described abdve and
more specially the conjunction of the gun and the moon cannot
bappen both at midaight and at the next mean sunrtse. This
shows that this Kaliyuga had an unreal beginning.

The researches of Bailey, Bentley and Bl.lrgess have shown
that a conjunction of all the *planets’ did not happen at the
“beginning of this Kaliyuga. Burgess rightly observes: ‘it seems
hardly to admit of a doubt that the epoch (the beginning of the
,a.st!o5omical 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 Khapdakhddyaka methods, we readily

find that—

On April 13, 1938, Kali Ahargana=1'840537. *
and the J. P. number on that date =2429002
/. Julian day number on the beg. of Kaliyuga==588465
" January 1, 1900 A.D.=2415021 .
The difference in days =1826556
=50 J.C,+306 days.

o  Now the precession of the equinoxes frofa 3102 B.C. to 499
A.D. or Aryabhata’s time works out to have been=49° 32 39,
The mean planetary elements at the beginuing of the Kaliyuga,
i.e., 17th February, 8102 B.C., Ujjayini mean time 24 hrs. are

L ]

1 p & Sengupta’'s Translation of the * Khandakhddyeke,’ Cal. Univ. Press,
Introduction, pp. xiv, seq. ; cf. also’p. 9, also all the rules f8r finding the mean
places of planets in Chapters T and TJ.

-2 ‘FarFIAHIENT IFEW

. —Dasagitika, 2.

* Burgess’s Sarye-Siddhanta, Cal. Uni¥., Leprint, p. 20.
L[]
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worked out and shown below. We have added. 49° 32" 39" to
these mean tropical longitudes arrived at froth the rules used,
so as to get the longitudes measured from the vérnal equirox-

- , . . [ - -
.of Aryabhata’s time. i
-] geo 2237 | 23%3%g), 8832 -
Z=m 835 [3@efgd|® BEs
EE v5°38 B88edn| EEC<s
5.8 ° SCEm 22 cmz| g°28%
* Heg . T84 5T o2 O% T.8°%
~ > *5'5 sSgo P P =
< iy = n 'S o S Q< =
L5 w®@ O s S S EEED g 9% =
g v oo 2ave @ = mé‘** =g E‘§
*ES&E Egg EZggs3. | abgss
2  J A Hoads w5528 il
= S oS SEe s E_{uaa.o.Ei.H rgootck.i .
L ]
Sun e 301° 40’ 922" | 351° 12" 48" 0° 0* 0” + 8° 47 18
Moon 305 88 1381 | 8% 10 53 0 00 w449 7
.
Moon’s Apogee| 44 25 27°66 98 58 7 9 0 0 -8 58 17
,, Node | 147 20 1505| 196 52 54 | 180 0 0 -16 52 51
L]
Mercury 268 24 165 | 817 56 41 0.0.0 +42 3 19
Venus 334 44 50025 | 24 17 29 000 ~24 17 29 e
Mars 290 2 54'67 | 839 35 34 000 +20 24 26
Jupiter Y 318 39 4574 8 12 25 000 -8 12 28
Saturn 282 24 1507 | 831 56 54 000 +23 8% 6

. Hence we see that the assumed positions of the mean planets
at the beginning of the astronomical Kaliyuga were really.
incorrect and the assumption was not a reality.» But of what
use this assumption was in Aryabhata's time, i.e., 499 A.D., is
now set forth Below. N

Aryabhata says' that when he was 23 years old, 8,600 years
of Kali had elapsed. Aacording to his Ardhardatrika Systém—

= 1 T .
, 3600 years.—- 1506 of a Mahayuga—,.1314931 5 days.
Again a.ccordéng to his Audayika sysbem, ‘Y
3600 years= 171()_6 of a Mahdyuga=1314931'25 days. .
. ) Y

! Theweference is quoted latet ons
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Hence accerding to both there systems of astronomy of
Aryabhata, by cofinting 8,600 years from the beginning of the
astronomical %(uali epoch, we arrive at, the date March 21, 499
*A.D.. Ujjayini® mean titzs, 12 noon. The unrea'ity of the Kali
epoch is also evident from this finding. , However, the mean
phngets at this time work out as given below :— .

o

Date: March 21, 499 A .D.—Ujjayi Mean Midday ,

Plane Me:'m Inng Mean I{?ngz. Mean Lor‘g? Erf‘or in\the
anet Ardhasateika duday ik Modern s ol Ludayika
system syvstem syStem
L I . - - [ e e . . n
san 00 o o 0° 0 0" 359° 12' 3" A
Moon w260 48 0 280 48 0 280 24 52 + 93 8
Moon's Apogee B3 42 0 . 35 42 0 35 24 88 + 17 22
s Node 82 12 ¢ 352 12 0 B2 2 26 9 34
Mereury 180 0 0% . 186 0 O° 183 9 51+ 22500 97
e ¥enus - 356 24 0 356 24 © 356 7 B + 16 9
Mars 7 12 0 7 12 0 6 52 45 .+ 19 15
Jupiter %6 0 0 187 12 ° 187 10 47 4 + 1J8
Satuwn ©o49 12 0 49 12 6 ¢ 48 91 138 + B0 47

It is thus clear that the beginning cf the Hindg Astroffomi-
cal Kaliyuga was the result of a back calculation wrong in its’
. data, and was thus started wrongly.

It is also establishied that the astronomical Kaliyuga-reckoning e

is a pure astronomical fiction created for facilitatipg the Hindu
astronomical caleulations and was designed to be correct only for
499 A.D.* Tius Kali-reckoning caunno: be earlier than the date
L]
when the Hindu s-ientific Siddhintus reslly came into being.
] L]
[+]
®  The mean of %these two longitudes is almost the same agp the gorresponding
« figure in the next column.
el P, C. Sengapta—Transiation of th> Khapdakbidysha, Iutroduction, p. XIX—
afdq w@ asraand@uREATal aeRaRaaan I @ ¥ I
. ] 2
gardiAy Ay gwenfay: d&C w0

—Observation by Saryadeva Yajvap, thee commentator of the dryabhatiya.
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As éhis conclusion cannot but be true, no Sanskrlt work or
epigraphic evidences would be forthcoming as to thes use of this
astronomical Kali-reckoning prior to the date 499 A®D. -
) (b) Astronomical’ Kali-reckoning a Possible Creation of . *
- L
: Aryabhata I . ®

Asehas been said befolc, Aryabhata I in -his Kalakriya says,
* Now when 3,600 years and three quarter yugas had elapsed 23
Jyears were over since my birth.’* We may interpret how he
could &rrive at 3,600 years of Kaliyuge e]a,psed when he was |

93 years old, in the following way i -,

Vardhamihira in his Pancaszddhantikd says that the longitude-
of Maghd (Regulus) was 126°.> This was probably gnewn to
Aryabhata I, as we feel inclined to conclude that it was the o]d
Siirya- Siddhanta that was quoted by Varaha when stating the ¢ polar
longitude of the Seven ‘ junction’ stars in his work. In Pandava
time further, it is stated in many places in Sanskrit literature thaty
“'the r5is or the stars of the Great Bear were conjoined with
the Maghds." Aryabhata T may have assumed from it that the
surtmer solsticial colure of the Pandava time- passed straight
through the star Magha or Regulus ® for which the longitude was
known in bis time most probably as 126° as measured from the
vernal equinoxs In Pindava time its assumed value was taken
at 90°. This would show a solsticial shifting of 86°. If we assume .
further that Aryabhata knew of Ptolemy’s precessien rate of 1°

eper 100 years, the time from the year of the battle to Aryabhata
I's time (499 A.D.) would be 3,600 years. The battle year W.?)uld
then be 3102 B.C. Thus we see that Aryabhata I may have made .
the statement about ‘ Bhirata Thursday ' depending® not on an
actual tradition handed down to his time, but on some _wrong'

back calculation based on an incorrect asgumption about the

1 . - ST §fEael AR aWIE g | .
g1ty fenfai=rads a/ swmTisdian o .
. —Aryabhatiya, Kdlakriyd., 10.
2 fuare €@Q% 98 TR gaEEAM | . "

— Paficasiddh®ntika, Chapter XIV,
3 An accurate calculation on thls Lypothesis would lead to the year 2350 B. C
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position of the solgtices of the Pandava time, and an incogrect
annual rate of precession of the equinoxes transmitted to [ndia at

= that tme. * ..

(¢) Conflict of Aryabhata Tradition with Mahabhdrata Evidences

Tt is readily seen tht the year 3102-01 B.C. was similar to
1935-36 A.D.}, In 1935 the new-moon dear® Antares took place
on The 26th November, 1935. The anniversary of Bhisma's
expiry which came 81 days later, therefore felle on the 15th
February in 1936. The total shifting of the solstices up to
1985.A.1). from *3102 B.C. works out to be 63°82 nearly. The
Sun had the tropical longitude of 333°32 (=270°+69°32) at
about pown (Calcutta) of the 29th February, 1936, the day follow-
ing which corresponded with the day of Bhisma’s expiry as far as
the solstices are concerned. Hence if we take the-year of the
Kuruksetra battle to be 3102 B. C., the day of ,Bhisma’s expiry
becomes 14 or 15 days before the sun’s turning north. Thus
®3102 B.C. for the year of the Bhirata battle becomes an
absurdity as judged by the Mahabhirata references.

© We thus see that the Aryabhata tradition that ¢he Bhjrata
bittle was fought in 3102 B.C. is an impossible proposition.
First of all this astronomical Kali-reckoning is a pure astronomical
myth created with a definite purpose. 1t was the resuljof a
back calculation wrong in its data, the reckoning itself cannot be
fraced to a date possibly earlier than 499 A.D., a creation most
probably of &1yabhdta I. The beginning year of the astronomxcal
Kaliyuga or 3102 B.C. is at serious conflict with the Mahdbharate
evidences we have used for determining the year of the Bharata
battle. - Hence Aryabhata tradition is totally untenable.

(d) Mahabhdrate Kaliyuga

As the Mahabharata says that the Bharata battle was fought
at junction ®antara) of the Kali and Dvdpara ag8s, we should now
*try to ascertain when this Mahabhdrata Kaliyuga was started.

L] .
1 The number of fears between 8102 B.C. agd 1935 A.D.
= 5036 years (sidereal)fl’:?39 X2 4160 x 7419 x 2 years, -
*
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The beginning of the five-yearly luni-solar cyclgs or .yugas of
the Vedangas is associated with the day of-the winter dolstice
thus:— ’ .. .

¢ When,thé sun, the moon and theA;Lak,satra Dhanistha
(Delphinis) ascend the he2vens togethe.r, it is the beginning of
the Yuga (cyele), of the month of Mdgha os Tapas,® of the
light half and of the syn’s.northerly course.’’ '

Agairl all Hindu calenda»s and the Puranas® s#y that thy
Kaliyuga began \.Nith full-mcon day of Maghe. This Kali-
beginning was ,quite different from the astronomical Kali epoch,

the later®started from the light-half of Caitra, je., from Feb. ,

17-18, 3102 B.C. Judging by the beginning of the luni-sofar .

cycles of the Vedanga period, we should identify the day of the
winter solstice with the full-moon day of Magha, in Hnding.
the beginning of the Kaliyuga which is mentioned in the
Mahabharatae and the Puranas.

Now we assume *that the Puranic 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 of which the reference is found in the Mahdbhirata and

the Puranas.

We agree to accept that this standard month of Mdagha
happened”in our own time in 1924 A.D. from the 5th of February
to the 5th of March, with the characteristics, viz., that it began
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—Yajuse Jyautisa, 6, *
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3 Vide Chapter I, page 21. o
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with the. New-moon at the beginning of the Dhanistha cluster,
had its Full moon * near the Maghds and the last Quarter
conjoined vgxth Jyesthd or Antares. o

Now according fo our finding the year of Bbarata battle was
2449 B.C. and in so fat as the mcon’s phases near to the fixed
Stars aresconcerned it was similar to 1929 A.D.'. Hende 2454
B.C. was in the samé way similar to 1924 A.D.

It was in 2454 B.C., on the 9th, January, that a full-moon
Eappened. At Greenwich mean noon or 5-8 p.m. Kuruksetra
time on that date the apparent longitudes were for

. Sun=269° 8¢,
Moon=86° 16/, nearly.

The,rMon was ahead of the sun by 176° 40/ nearly ; and the
"full-moon bappened in about 7% hours at about 1° 15/ ahead of
the star Regulus or Maghd. The sun reached thé winter solstice
2% hours later. The day of the winter solstice and the full-moon
day were the same day according to Mahabharata convention *
of its ending with the sunrise.

Most likely the Mahabharata Kaliyuga truly began from this
year of 2454 B.C., 10th January, when the Pindavas were still

®on exile. The year of the Bharata battle or 2449 B.C. marked

the end of five-yearly cycle, was within the sandhi or junction
of the Dvipara and Kali ages. This sandh{ was a perfod which
was taken to last a hundred years, 1i.e., till about 2354 B.C.

* most likely. During this period men were uncertain when the

Kaliyuga began. Hence the year of Bhirata battle coming §ve
*years after 2454 B.C. was itself taken as the bgginning of the Kali-
Yuga. The year of Krsna’s expiry coming 86 years® after the
great baptle and 41 years (=38+43) after 2454 B.C. was also a
beginning - of the Kaliyuga.® In these years also the day of the
winter solstice was not much removed from the full-moon day
. [ ]
L]

! Thegforegoing chapter, p. 12 et seq. -

* M. Bh., A$vamedha, 442.

3 M. Bh., Mau.gala, Ch. 1.

. ¢ gfaq a fod awafews agef )
wfad Ffaga.........
° -Visnu Purana, IV, 24, 119,



B ' ‘ \
DATE OF THE BHARATA BATTLE 4&\%

of Mégha. Hence followed a ‘rule of the thunb’ that in this
period, whenever the standard month of M agha should oapparently
return, the day of the full- -moon was taken as, the wittter solstice
da,y. ] '

 As an illustration of how the above ‘ rule of the thumb .
was followed for predicting the winter solstice® day in Pandava
' time, we have already eonsidered the words of Krsna as to the
expecte_d.da,y of Bhigma’s expiry in "Chapter I1.' W& propose &
discuss it again by back calculation.

* It has beem shown that the observed day of winter solstice
must have been the same as the Magha full-moon day of ch .
to 10th January, 2454 B.C. After the completion of the ﬁve o
yearly Tuni-solar cycle in 2449 B.C., there was apparently a
return of the standard month of Magha. The full-moon fefl om
the 14th January, 2449 B.C. on which at G.M. noon :—

. Appt. Sun=274° 53/ '
.,  Moon=90° 39 gearly.

Thus the full-moon happened about 84 hrs. later. This 14th
of January was the estimated day of the winter solstice for the
year 2449 B.C', buf it could not be the accurately determined
solstice day. Now the Vedic year was of 366 days or 12 lupa-
tions plus 12 nights. If we count 366 days from January 14,
2449 B.€., we arrive at the estimated day of the winter solstice
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 ’
dgy for Bhisma’s expiry. Now the battle ended on the 2lst
November, 2449 B.C. The number of days between these dat{s
becomes 55 days. But one day more was probably included in
‘this period in the following way :(— «

We bave shown in Chapter I, that in the year 2449 B.C.,
the calendar authorities of the Pandava time, mqst probably began
the reckonmg of the lanar month of Pausa from the 20th of
November.? Hlenc8 between this date and the expectal day of
Bhisma’s expiry, the 28th day of lunar Méigha to come, there -
wduld be 29'5+98="57'5 days (here the estimated day of winter

1 M.Bh., Santi, 61, 44, loe. cit, .
2 Chapter I, p. 19. -
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solstice_ was the 27th day of Junar Magha and Bhisma was to
expire on the following day). Now reckoning from the day on
which the Wttle endgd till this expected day of the sun's norther-
ly course there would be 56 or 57 days This weuld explain
Krsnasprednchon about tbe expiry of “Bhisma, most probably

made on the date®on, which the battle ended or” on the day
following. . .

. ) ‘Evidence of the Mahabharata Kali-reckoning

A question may now be asked if there is a'ny. evidence that

this Mahdabhdrata Kali-reckoning was current in India®for some

time. The fololowing instances may be cited :—
(1) A verss quoted in a work named the Laghu Bhdgavat-
imua® by Riapa Gosviami, thus speaks of the time when the
"Buddha was accepted as an incarnbation of Vispu ':—

‘ He was revealed when 2,000 years of the Kaliyuga had
elapsed ; his form was of a brown colour, tworhanded and bald-
headed.’

Now the Buddha’s Nirvana took place according to the latest
authorities at his age of eighty in 483 B.C.> He was thus born
in 563 B.C., and began preaching the truth that came to him

“when he was thirty-five or about 528 B.C. Two thousand years

before the Nirvana year was the date 2483 B.C., and our finding
of the year of the battle is 2449 B.C. Hence according to the
rough statement quoted above a Kali-reckoning was started near
about the year of the battle.

(2) Again all orthodox Bengali almanacs record that’jn
the Kali age, kings Yudbisthira, Pariksit, Janamejaya, Satanika,
Vikramaditya and others of the lunar race, 120 in number, ruled
for 3,693 years 3 months and 18 days till the Muhammadan
conquest (of Bengal presumably, 2s it is essentially a Bengal
tradition). The Se.na dynasty of Bengal, which claimed its descent

! . w4l =m AgvREeaiead af )

. A greasuia fegm feqOsftaty

Quoted by Sir William Jones in his paper in the Asiatic Researches, Vol. 11, p. 22,
2 Perhaps the real Nirvana year was 544 B.C.

*
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from the lunar race, reigned independently in Fast Bengal for
some years even after the conquest of West Befigal by Muham-
mad Ibn Bakhtiyar. If we count 3,695 years from 2449 B.C.
we arrive at the year 1247 A.D. for the extmctxon of ihe Sena .
dynasty, and is very nearly trde historically. Hence the
Mah%bharata Kali- reckoning was started from the zego yeareof
. the Yudhigthira Era, the very year of the Bharata battle.

We trust, further ev1dences as to this Malabharata Kali-
reckoning have all been supplanted by the astronomlca] Kali
Jears started by Aryabbata I, in 499 A.D. So great was the
fame of Er§abhata, I, as regards astronomy and reckoning time,
that very few dared to contradict him. RavPkirti, the famous *
writer of the Aihole inscription of Pulakeéin IT (634 A.D.);
accepts Aryabhata's finding of the year of the Bharate battle in
speaking of his time as 3,735 years elapsed from that event. *

To sum “up: The Mahdbharata indeed says that the Bharate
battle was foughé at the junction of the Kali and Dovdpare ages ;
but the Mahabhdarata Kali age was different from the astronomi-
cal Kali age started by a back calculation by Aryabhata I, in 499°
A.D. The former Kaliyuga truly began from 2454 B.C. (10th
Jawtuary). ¥ven the year of the Bharata battle (2449 B.C.) was
in itself a possible beginning of this Kaliyuga, starting frem
the 14th Januvary, 2449 B.C. We have shown examples of the
Mahabharata , Kali-reckoning that have continued up to the
present time from some other sources. The astronomical Kali-
reckoning is a mere astronomical fiction created by Aryabhata 1,
for a definite astronomical purposs, is an unreal thing as it was
unconnected with any real astronomical event, is the result of a
back calculation based on incorrect astronomical constants.® It
never could have existed before 499 A.D. and thus ganmot truly
point out the time of auny historical event prior to this date.e
Thus the Aryabhata tradition that the Bharata battle was fought
in 3102 B.C. is totadly indefensible—is a pure myth 2

1 f 0
dnqy faued § waEeaies: | .
BHIRNIYAY TAHRY ULE | .
— Epigraphia Indzca, VI, pp. 11-]2-
2 (f. Dr. Fleet’s discussion about this Kali era in .TRAS 1931—pp. 479 ot seg.,
and pp. 676 et esq. .



CHAPTER 1II
* DATE ©F THE BHARATA BATTLE®
e Bhdrata-Battle Tradition (E}) ¢

2. Purinic Traditions and Evidencts

Before we cap consider the Purdnic traditions and ev;dences
28 to"the time of Bharata battle, it is necessary fer us to establish
which of the Purinas, a3 we have them now, have the oldest
stgata #0Yhem and which the latest. In fact we have to settle
which are to be believed and which not, or which were the
originals and which the borrowers and interpreters. We bave
to think of :— ’

®
(a) The Sequence of the Purdnas

The Purdnas which apparently seem to throw any light as
ter the date of Bhirata battle are :—

(1) The Matsya Purdna,
(2) The Vayu Purana, .
(3) The Visnu Purdna, and
t4) The Bhagavata Purdna.

In éll these Purdnas we have the records of some* of the earlier
positions of the equinoxes and solstices, which are mere traditions
and were net true for the time of composition of these works.
*The latest positions of the solstices as given in these works
may be some guide, a3 to the real sequence of these Paurdnas.
The Matsya Purana says that the sun reached the southernmost
limit in Magfha and nothernmost limit in Sravana 1 * This is of
the same type as of the Jyautisa Vedanga rule < Magha-sravanayo- |

® U Matsye Purdna, 124,44 and §0,
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ssadd’'. and this was true for about 1400 B C. . The same
statement occuars also in the Vayu Purdna,’ touebher Wwith the
more definite statement as to the position of the sontlces - DIz,
that-of the naksatras the first was "Sravistha® A little later the -
Vayu Purdna. again says that the circle of constellations began
from “the naksatra Sravand.* Hence the lategt indicatton of the
position of the winter solstice Was true for about 400 B.C., and
it is thd same as in the prasent recension of the .Mahabhamta
Thus from the astronomical indications it appears that The
Matsya Purang has the oldest Puranic stratum, then comes the
Vayu if the same respect,

Another evidence which helps our finding is that both t’hé.
Matsya and Vayu Puranas are wmentioned and quoted in the
present racension of the Mahdbhdrata.® According to Pangiter,’
of the Vayu and Matsya Puranas, the Matsya gives the oldest
version, Vayu “the next in so far as the dynastic lists of the Kal?
age are concernel. Hence our finding of the sequence of the
Puranas has . some support from Pargiter and so also from Dr..
V. A. Smith. It must be clearly understood that we do not
mean to say that the Purdngs as a class of literature did not
exist before the present Matsyz and Vayu Purdnas began to be
compiled. In the Satapatha Brahmana or the Brhadaranyekd
Upanisat,® - we find the enumeration of different classes of
literatdre in which the Purdnas have a place. In the Adsvaldyana
Grhya-Sitra, the Puranas and CGatha-Narasamsis ® are distinctly
mentioned. We do not, however, know the names of the Purinas
évhich were current in the age of the Brahmanas or of the Sitras.
1 Ydjd._sa Jyautiga, 7.

' 79 WA g |
qaiy faursyg MEAECE: 920
Vayu Purana, 50, 172 and 127. .
Ibid., 63, 111.116, e 4 Ibid., 58, 119.

M. Bh. Aéoamﬂdha, 44, 2; for discussion, cf. Chapter I, p. 1.*
M. Bh., Vana. 187, 65; also M. Bh., Vana, 191, 16.

. SEAAEARA T AU aRkAGaR | agiwagEa guoafEgae |
7 Pargiter's Kali Age, Introduction, p. XX.
8 Brhaddranycka Upanisat, IV, 5, 11.
9 Advalayona Orhye-Sitra, 3, 8, 1,
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Now coming to the Visnu Purina, we find that it is_ the
telling of Paraswra the father of Vyidsa to one Maitreya durmﬂ
the reign of Pariksit,' the grandsor of Arjuna. Thus Vyisa

* being the grandfather’of the Pandavas, Parisira was the great-

great grandfather of Parikgit. Ia she Mahabhdrata itself
“Pradara it nowherg described as taking part in the events of
the Pandava time. Hence the story of the origin of the Visuu
Purana conflice with our sense of histarical perspective. °
A“am coming to the latest position of the solstices as stated
in the Vignu Purdne we find that it says * that t'he. sun turned
north at the ﬁrst point of Makara (Capricorn) and turned south
g,h Yhe first pomb of Kurkatu (Cancery. Such a statement at a
vitul point at once should place the present recension of the Visuu
Pyrine Between 499 1.D. to 700 A.D. Similar remarks apply
to the Bhdguvata Purdna also.
*  We thus come to the conclusion that the oldest Puranas are
the Matsya and Vayu, and the Visnu and the Bhlgavata the latest
from a consideration of the astronomical indications in them.
So when we attempt at finding the year of the Bharata battle

from the Purdnas, we should place the greatest reliance on the

Matsya and then on the Vdyu accounts. Thé Visnpu *and
Bhigavata evidences should be considered as mere conjectures
and misinterpretations of the Matsya texts and as such are least
reliable. We now proceed on to consider the Purdnic d)’nastlc
hsts as given in the Matsya Purdna.

(b) Puranic Dynastic Lists °

‘The Puranic dynastic lists apparently seem to maintain ‘s
continugus record from the year of the Bharata battle down to

- the extinction of the Andhras. The accounts of these lists contain

two sorts of statements, »iz., (1) in which the reign periods of the
kings are severally® stated, behind which tRere is apparehtly the
character of real chronicling, and (2) the statemants of the reign

periods of the different dynasties made collectively, which are

.

! Vienu Purana, 15, 20, 13; T, 1, 16.
? Jbid., 11, 8, 28-30.
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evidently the work of later summarizers. We shall consider
chiefly the Magadhan dynasties, the first. of %hich was the
Brhadratha dynasty. The Mgtsya account reads as follows

“ Henceforward I will declare the Brhadrathas of Mag&dba
who are ngs in Sahadeva’s lineade in Jarasandha’s race,
those past, those existing and those again who jwill exist; 1 will
declare the prominent amongst them ; listen 28 1 speak of them.”

The dynastic list is thus Qtofessedly incomplete ag it contams
only the names  of chief kmgs and the durations of their rules.
The narration nex£ runs thus *

“ Whtn the Bharata battle took place and Sahadeva was slain, |
hig heir Somadhi became king in Girivraja ; he relgned 58 yeats. -

*
®

AUGHY 4§} FRIaTET 29N 4
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WAy 93 fiag U antEaed |
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afifing geqaat U aT@HRRAT
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werfdnd ga J41 virafa & a9 .
gaay 9g:84f¢ u= wreifa AdaEm |
vaféunfa agife gaar M= ¢ |
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Feifdng g Yo fald Wl aq; «
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In his lineage Srutadravas was for 64 years. Ayutdyus reigned
26 yeaks. His Successor Niramitra enjoyed the earth 40" years
and went tb heaven. Suksatra obtajned 56 years. Brhatkarman
reigded 23 gfears. Sendjit is also gome after enjoying the earth
50 years. Srutafijaya will -be for 40 years, great In strength,
* large of ,arm, great in mind and prowess. Vibhu wilkobtain
28 years ; Suci wifl stand in the kingdom 58 years. King Ksema
will enjoy the earth 28 years. V'a,li°ant' Savrata wi]l obtain
the kingdom 64 years. Sunetra will enjoy the earth 35
years. And Nirvrti will enjoy this earth 5% years. Trinetra
will next enjoy the kingdom 28 years. Drdhisena will
* be,48 years. Mahinetra will be resplendent 33 years. Sucala
will be king 32 years. King Sunetra will enjoy the kingdom
40 yeags. King Satyajit will enjoy the earth 83 years. And
*Viévajit will obtain this earth and be 25 years. Ripuiijaya will
« obtain the earth 50 years.”’ .
Then the Purdpic summarizer says*:—
‘‘ 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 Kings are all nanfed in theeabove
““lists form Senajit to Ripufijaya, and the sum total of their rules
comes up correctly to 700 years. The account is concluded by* :

wafing qgiset 9 g wiawfa | .
. Fafexy awife aRA gaw=d
' sifans ga U guwy wiEwly
A FERUST g/a WA qa; |
gafag gfgdl v amtf{alaa aa
" wrakt frafraify awfdag Wi
figzarg sifa ugmq ar@a adi |
! qreR’ quimarsaaai sewen |
aqifymfas asi Un ¥ wq@aRY |
* gifgafa gar 93 wfaard segan)
T avgwE ¥ Aai U wlf g .

The Matmya texts quoted above have been very cerefully compiled from Pargiter's
Dynasties of the Kuli 1gs. In the trans'stion also [ have followed Pargiter.
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‘““ These future Brhadrathas will certamly be §2 kmgs in all,
and their kingdom will last full thousand years indeed.”’

The list of these Brhadratila kings as named abof®e may be

made up ag follows. It should be clearly borne in mind that .

there are gaps to be. filled up in ‘this list—the gaps whlch we_ .
do not know hvw to fill up:

‘ Past * Kipgs

Somadhi
Srutaéravas
Ayutayus
Niramitra,

* Suksatra

Brhatkarman

Total Years of

Years of
Rulé

. .. 58
64

26

40

. .. 56
« ... 2

Pust’ Kings 267

‘ Present ’ and ‘ Futyre ’ Years of

Kings Rulee
Senajit 50
Srutafijaya o ,40.~ .
Vibhu 28
Suci ...* 58,
Ksema 28 .
Suvrata 64
Sunetra I 35 ®
Nirvrti 58
Trinetra 28 o
Drdhasena 48
Mahinetra .. 83
Sucala . 32 -
Sunetra 1I 40
Satyajit 83.
Vidvajit e 1R25
Ripusijaya 50
Total Years of “Present’ T

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 him or he was the father of the next king.

On the other hand we have the’in.troductory statement that these
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were the chief kings of the line running from Somidhi, ore that
the list of &ings is i‘n('omplete from the start to finish. The
sixteen of tRe ‘ futurg’ Brhadrathas ramed in the list were only
those of extracrdirary longevity. The tetal number of the
« ‘ future ’.Brl"aadrathas is again stated deflnitely to be 82 aqd that
the total duration 6f their rule would be fu.l 1,000 years. 1t is
not possible to arrive at any definite conelusion as to the duration
ob the kingshlp of the Brhadrathas from such an incoraplete list.
In crder to understand the statements of the Pugiyic sumrmarizers
we however tage the incomplete list as completes and see wirat
.results we are led to. We have the series of dynasties as

» folfows : —
Total Years

. (B ©Brhadrathas of Magadha from the year of ... 967
Bhirata battle.

' 2) Pradyotes of Avantil - ... 178

(8) SiSunagas of Magudha * ... 860

——e

Total ® Years ... 1,500

Then came the accession of Mahdpadma Nanda who was
othe founder of the Nanda dynasty of Magadha which Tasted,
according to the Purdnas, full 100 years.

Thus between the year of the Bharata battle or of phe birth
of Pariksit to the accession of Mahapadma Nand.a,, as worked,out
» from the dynastic lists of the Puranas there was the interval of

* ! gezawdalay Afadiawatag
. gfe: (gfa) @ifed sar @gaafwdfa o

Here compare the Visnu statement which makes?Pulika the miuister of the last
Brhadratha Ripuiijaya.
2 Here the collectige statement runs thus :

. warfr dify anify wfeasifymft =1
© o

fargerm wiawfa st |gam™an o
* The Sisunagas who were Kgatriyas of an inferior class will reign for 360 yegrs.’
"3 According to Visnu apnd Bhdgavata Purdnas the period of Brbadrathas is
1,000 years and sha¢ of the Pradyotas is 138 years and of the Sifunagas 360 years.
Thus the total comes up to 1,498 years. °
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1500, years nesrly. This is in agreement with the following

statement of the Purdnic summarizer :—

a1, Gl S aEEe e |

o v g 99 e v
‘ From the birth of Pariksit to the acoesston of Mabipadx.na,
Nanda,, the interval®is fo be known as one thousand five hundred
years.’ ‘ ¢ .

We should here be very careful to ascertain what the second
half of, the %econd line of the above verse was, according to the
Puranic summarizer. The variant readings are “ @ Q‘Qﬁﬁﬂl";” .

“qrd TR, “T 9 qamga ” and “S gam@rae”. The very

next stanza runs thus :—

TG ST AT I |
i = Tt vz iy w1
T T WIETH, ST SR o

[ ]
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:—

Nandas ... 100 years

Mauryas . ... 187

Sunigas e oo 1120, .
Kanvas . .. 45 3

Andhras . ... 460

[ ] N —

Total* 854 years

Here a difference of 18 years is inexplicable as°we do not
know how long Mahdpadma Nanda ruled.

Now the 'intervg.l between the birth of Pariksit-and Nanda’s
accession=1500 years as shown before, and the interval between
Nanda's alcession and the end of Andhras=854 ye'ars as chown .

1 pargiter has traced this reading in cefMt., bMt.: InMt, biVs. recensions
according to his notation in bis Dynasties of the Kali Age, p. 58, .
? According to Visnu and Bhgavata Purdnas the totel cmes out to be 850 years,
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above. Hence the time between the birth of Pariksit and ,the
extinction of the Andhras becomes according to the Purdnic
. =2354 Jears.q :

Now in the mode of reckoning time by the cycle,of Rsis,
the coaostellation of the great-bear is talten to remuain coajoined
with one noksatra for, hundred years. In 2331 years? the .Rsis
(Great Bear) would be taken to pass gvep 23 naksitras and
reac‘h the 24th waksatra. This is thus stated in the verse 'i—

qE AUge T O )
S g agies a wirerfea 7y @@ 0

o *The seven Rsis were conjoined with Maghds 100 years in
Pariksit's time ; they will be in the 24th conste'lation (naksatra)
accordifig Yo my estimate at the end of the Andhras.’

Here we have a clear statement by the summarizer that
between the birth of Pariksit and the extinction <.)f the Andhras
the interval was slightly less than 2400 years. Hence it is
&lear that the true intention of the Purdnic summarizer, as to
the interval between the birth of Pariksit and the accession of
Mahipadma, is that it was about 1500 years and the true read,ng
of the second half of the second line of the verse in questlon is
undoubtedly “Fd qEmaae.”

We have now to consider the following Visnu and Bhagavata
statements that— *

. (@) * From the birth of Pariksit to the accession of Maha-
padma Nanda *the time interval is to be known as 1015 (or 1050)
years.”

@) ¢ When the Great Bear will reach the naksatm Parvasadhd,
the Kali Age will have ascendency frowm 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 Visnu and she Bhdagavata Puranas. ,Even Sridhata, the

1 Pargiter’s®ali Age, pp. 53-59.
o ¢ wmgmiaiEy alﬁm qdf|a: | 4 ad e’ g 9 9 T9eEE |
Pargiters Kali Age, p 56.
o daraf ag1 38 lfénﬂm #EUA: | d2 A=A wwe; wfvg 1§ afrwfa g
. Ibid., p. 61



DATE OF THE BHARATA BATTLE 55

great commentator of the Visnu Purina, could not reconcile
. thest statements and in the second statement swould spbstitute
‘ Pradyota ’, the first king of the Pradyota dynasty in place of
‘Nanda.’! In these Purdnas (Visnu and Bhigavafa) ther sum- h
marizers Were crazy in their arithgpetic, and the Puranas them-
selves were written most probably in the Gupta and post-Gupts
periods, and are pot at all trustworthy ift so far as historical
matter 1s concerned.* The main aim of the composers or com-
pilers ot' these Puranas was to inculcate Va,xsna,vmm or the Vigau-
cult and perhapg not to record any real history.
If we are to put any faith in the Purdnic dynasty- hsts and
the Pummc summarizers, the date of the Bharatae battle becomes

1921 B.C. as follows:— T
Interval between Pariksit and Nanda = 1500 years
Duration of the Nanda dynasty = 100 |,
Accesslon of Chandra Gupta Maurya = 321 B.C. .

The total gives the yea,r‘ = 1921 B.C,

but we cannot accept as correct these Purdnic statements whether ®
of the dynastic lists or of the Purdnic summarizers. The Brhad-
ratha dynastfc list is incomplete, further there was probably one’
period of interregnum between the extinction of the Brhadrath®®
of Magadha and the rise of Pradyotas of Avanti.

Again if we take that the ¢ future * Brhadrathas reigned for
fall 1000 years and the past Brhadrathas for 300 years, the
dynastic lists would make the interval between  the birth of
JPariksit and the accession of Nanda 1900 years taking the inter-
regnum to have lasted 100 years. To this period we have to
add 421 to have the year of the Bhirata battle, which would now
stand at 2321 B.C, All such speculations are valuelass or incon-
clusive when they are based on totally unreliable materials derived »
from the Puranas. By way of contrast we hfwe shown already,

1 of. arafaf“a le URTATL INGTEH | UFTHR GAFAqERAT, AOGHAAGT
g ﬂmnar gRE=Awmang | J9a]  wayafagaat RN LI,
JgigseRTe areed | agash adfemRm aidvegATene | g gt
wgea; Al agr gdtawg wafa afy’ wedimd; | Sridhara’s commentary on the

Visnu-Purana. .
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how neatly and directly the }ahdbhdrata astronomical references
lead us to the read year of the Bhirata battle. .

If the Pwranic fault.y dynastic lists may lead us to 2257 B.C.,

we should fhore reagily and preferaibly accept 2449 B.C. as the

" true year of the Blirata battle, since it is deduced *from the

.Mahabharata incidental staten.ents, which are more deﬁmte and

also cons stent astrotowically, and corroborated by the Vrddha

Garga tradition as recorded by Varahamibiras
® ]

(e) Further Purinic Evidences by the ¢ Rosition’
of the Great Bear .

« We now progeed to consider another alieged Purdnic evidence
which states the position of the Great Bear in Pariksit’s time.
To us ¢h® 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 Purinas say about it. The Purdnic
description of the movement of the Great Bear runs thus *:—
‘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 the sky, the Great Bear is to be known as
conjoined with that constellation 100 years in the sk) This is
The exposition of the conjunction of the junar constellations and
the Great Bear. The Great Bear was conjoined with the Maghds

in Pariksit’s time 100 years.' ®

The two front stars are the two pointers, viz. « and 8 Ursae
Majoris. 'We 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® points; between
these two points the naksatra in conjunction with the Great Bear
will be equally distinct. The Great Bear was conjoined with

! gudlepe @t g z@R whiat ffa
TN § Tad Ta Iq |« kfay
o A7 gEndl ymfaswRNd UM |
agTgERoy n@atesad |
GRYS) AIGET: T AW 16 |
. Pargiter’s Kali Age, p. 59,
2 Pargiter’s Kadi Age, Translation on p, 75,.
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the Maghds (o, 7, v, {, nand e Leonis) in Pariksit’stime a.ccordmg
to the above Puranic statement. This means that the celestial
pole of the time of Pariksit lay on the great circle pasgmg through
the central gtar of the Maghds (o Leonis) and the middle 'ppint
of the arc joining o and «8 Ursae Majoris. The celestial pole
moves'in a small circle about tha pole of the ecliptic of .a meat -
radius of about 23° 30'. We have solved Ehm problem and the
time of this celestial event cpmes out to be 371 B. C, The above
statement as to the alleged position of the Great Bear in
Pariksit’s time‘is.also equivalent to this: that the right ascension
of o Leohis was equal to the mean of the right ascensions of o and -
B8 Ursae Majoris. From Dr. Neugebauer’s Sterntifelen (Leipzig,.
1912) the time for the event becomes about 300 B. C. It should
thus appear that the time indicated by this Purdnic statepent,
as to the position of the Great Bear in Pariksit’s time, belonged
neither to Pariksit nor to this Puranic astronomer. It is absolutely
valueless for our ptirpose. Any other interpretations, that may
be sought to be given to this position of the Great Bear as stated
in the Purdnas in Pariksit’s time, are not acceptable as they ¢
would be mere speculations. '

Some say that Saptarsi or Great Bear here means the solsti- ’
cial colure ; the compiler of the Purdne wants to say that the™
solsticial colure passed through the middle point of the line joining

o and § Ursai Majoris at the time of Pariksit. According to the
above interpretation the time of Pariksit stands at the neighbour-
bood of 1407 B. C. But according to the statements of the'
RBuranas, the Saptarsi-line passed not only through the middle
point of « and B [rsai Majoris, but it also passed through the
middle point of the naksatra Maghd at the time of Pariksit. “So
according to the Purdnas, the finding of time is not tq be done
with the help of o and 8 Ursai Majoris alone, leaving aside the e
naksatra division Magha or the star Regulus. On the other hand
we can find out the titme alone with the help of Maghd. It may
be shown that theé*summer solstical colure passed thrqugh Magha
(Regulus) in 2350 B. C.; but asthe middle point of the naksatra ,
Magha is at about 40’ east* of the star Regulas, the time when
I According to the division of fhe ecliptic into naksatras ®as is now accepted, )
'8—1403B .
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the solsticial colgre bisected that naksatra division is 2398 B. C.
which i$ very near to 2449 B. C. the year of the Bharata battle
as determinad by us. We have already said that an exact
determination of the time of any past event by the abave method
_is not possible. Tt would be rather contfoversial and inconclusive
if%n interpreting apy statement of the Purines we take into
account only a portion of i6. We have shown before that the
P/zérdzu'c staterment regarding the position of the Great Bear is
valueless. The year 371 B. C., obtained f!‘O[I.l the position of
the Great Bear, perbaps relates to the time when the Matsya ard
the Vayu Purdnas began to be compiled, which has no connection
,With the time of Pariksit.

We have thus most carefully examined the Purdnic evidences
ag to the date of the Bhirata battle. We have established that
the oldast Purdnic strata are to be found in the Mgtsya Purdina,

“then comes the Vayu Purana in sequence of time. In so far
as historical matter is concerned the 'Vi;r_zru‘ and Bhdgavata

o Puranas are not at all trustworthy. Even in the Matsya Purina,

the dynastic list of the Brhadrathas of Magadha is iacomplete

« in that it states the names of the chief kings only and the dura-

’tions of their rules. We have also se2n that the Purdnic sum-
marizers really mean that the time interval between the birth
of Pariksit and the accession of Mahapadma Nanda was about
1500 years. The Visnu and Bhagdvata summarizers’ statement
that the same period was about a thousand years is not reliable
as it contradfets the dynastic lists of these Purdnas, cannot be
traced to the Matsya and Vayu Purdnas and not acceptabld
evgn to the great scholiast Sridhara of the Vi#nu Purana. The
incomplete dynastic lists of the Matsya Purana properly inter-
preted may lead us to 2321 B. C. as the year of Bharata battle.
Auy speculation with such faulty materials as the Puranas afford,
can never lead to the real truth about the year of the eBhirata
battle. On the other hand much better data have been derived
by us from%he Mahabhirata itself which directly® lead us to

*2449 B. C. as the Year of the Bharata battle and this was thg
zero year of the Judhisthira era according to the Vrddha Garga

* tradition, “We kave also given the. most careful consjdaration
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to the Purdnic description of the position of the Great Bear in
Parikgit’s time. This only leads us to the yeat 371 'B.,C.—a
most hopelessly absurd result. Hence the Puranic ®evidences
taken as a whole are incomplete and cannot -lead us “to thereal
year of the Bharata battle. We trust our interpretations of all

these evidences would be found to be rational and compare °

favourably w1th those glven by Pargiter,” Dev,® Ray,” Bose,* and
others. |

Thus in the previous chapter we have shown that the Aryd®
bhata tradition, vie., 3102 B. C. as the year of the Bharata battle,
is wrong.. In the present chapter we have also established that

~ the Purdnic evidences are all incomplete and inadetiuate for qur :
purpose. The Mahabharata references lead us directly to the

year 2449 B. C. as the year of the great battle. The. Kgliyuga.
which the Mahabharata speaks of beginning from about the year

of the Bharata battle truly started from the 10th January, 2454 .

B. C. Even in thg year of the battle (2449 B. C.) this Maha-
bhdarata Kaliyuga may bave 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 discovered a} no distant future, when only our finding may be

finally tested. Till then our finding of the year of the Bhirata w

battle must be allowed to stand.

° L
. L]
Pargiter’s Indian Historical Tiaditions—The date of ihe Bhérala batlle.
Devin JRASBL, 1925,
Prof. J. C. Ray in Waqw for the Bengali year 1340, Nos 3,4 and 54

Dr. G. 8. Bose in his geraye® in Bengali. .
L]
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CHAPTER 1Y -
* ,VEDIC ANTIQUITY ‘
o Madhu-Vidyd or the Scz’ence. of Spring -

In our enquiry into the antiquity of the Vedas, we shall, as a
first step, try to interpret the Madhu-Vidyd ot the Science of
“Spring of the Vedic Hindus. It may be objected at the outset
* that the term Madhu-Vidyd may not really mean the Science of
Springe as here translated. Our answer is that Madhu and
‘Madhava were the two months of spring of the Vedic tropical
» year.' Hence there is some justification for .putting Madhu-

Vidya 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 Rcas are well-known :—

Rg-veda, M. I, 90, 6-8.

AINATSRAAY AF el frame | amei: @it 0
AgAEgAa aga afid w1 Agee A fany
AGATR aETFR oRg G | AR WaRg 7 0

“ Sweetness is blown by the winds and sweetness is discharged
sy the rivers; may the herbs be full of sweetness to us. May
the nights and twilights be sweet to us, may the dust of the
earth bessweet, 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 rst here finds that with the advent of spring 3ir becomes
pleasa-nt.'and the water of rivers delightfnls This was the time
for harvesting wheat and barley and he conjures up the herbs to

1 ‘yyy Aryag qEfaeg’ |
. Taittiriya Sahihita, 4, 4, 11,
[ ]

1 L]
* .



VEDIC ANTIQUITY - 61

yield him sweetness in the .shape of a bumper crop. He expects
the hights and twilights to lose the chillness of w.in'ter. and be
pleasant to him, and even the dust of the earth is toelose the cold
touch of winter. He expects, the benign .sky would yietdd him
timely rain. The trees (then bearing fowers), the sun, the cattle
are all to become full, of sweetness. : S

The elements which bring him happines8 or sweetness are :—
(1) the winds, (2) the rivers, (3) the herbs, (4) the nlghts (5) the
twilights, (6) the earth, (7§ the kindly sky bringing in tlmely rgin,
(8) the trees, (9) the sun, and (10) the cattle.

In.the Bthadaranyeka Upamsat 1I, 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 w1na's-,
(5) the sun, (6) the cardinal pomts of the horizon, (7) the moon,
- (8) lightning, (9) thunder, (10) the sky, (11) right actlon, «2)
truth, (13) bumanity, and (14) the self. Here the connection qf
the elements'wit,h the coming of spring is quite forgottén, but it
is remembered that the Madhu-vidyd or the science of spring was
discovered by Tvé,s@r from whom it passed to Dadhici who revealed
this science to the Asvins after they had repl'a,ced the head of
Dadhici with the head of a horse. This story was revealed to the
réﬁ Kaksivan according to the Brhaddranyaka Upanisat. -

The first verse quoted in this Upamsat is the rc. M. I, 116,
12 and runs as follows :—

aar WAL E mwﬁrsgﬁt& awaga giem | .
T, § ARATASIN AL 07 T SgaT |

¢ As thunder announces rain, I proclaim, leaders, for the*sake

- of acquiring wealth, that great deed which you performed, when

provided by you with the head of a horse, Dadhyafic, the son of
Atharvan taught you the science of Madhu (i.e., spring).’

“The next verse quoted by the Upamsat is Rg-veda, M. I,
117 22, which %:— "o

st o YT AR sdtay |
| at Wy ST @, AR s )

[y
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‘ You replaced, Aévins, with the head of a horse, (the bead of)
Dadhici, the son gf Atharvan, and true to his promise he revealed
to you the science of Madhu (spring) which he bad learnt from
Tvastr.and which was a jealously guarded secret.’

These lines from the Rg-veda suggest to us that thesscience of
Fpring or Madhu-vidyd was nothing but the knowledge of the
celestial signal for tlee cpming of spring. What that signal was is
now the matter for our consideration. * .

oThe Aéving are always spoken of and addressed in the dual
number. The Vedic rsis most probably identified the Aévios with
the stars « and B Arietis—the promivent stars of ethe nuksatr&
4évini. Whethgr this be true or not, this much is ce1tam that
tBe A4vins were and are even now regarded as the presiding deities
of this naksatra Asvini. The three stars o, 8 and y Arietis form a
comtellatzon which is likened to the head of a horse.* The Aévins,
are spoken of as riding in the beavens in their triangular,
three-wheeled and spring-bearing Chariot, in se\:eral places in the
Rg-Veda, some of which are :—
o (1) wa g AgATER T Swe vyl g Ry
M. 1, 34, 2
¢ Three are the solid wheels of your spring-bearing (Madhu-
kdihana) chariot, as all the gods knew it to be when you attended
on Veni (=Venus ?) the beloved of Moon.’
(2) emate R aETEA i Shuad sfadmlg gga )
ﬁﬂfimﬁm 7 7 smawg B wgedt
' . M. I, 157.3

‘ May the three-wheeled car of the Aévins, which is the®
harRinger of spring (Madhu-Vihana), drawn by swift horses,
three canopied, filled with treasure, and every way auspicious,
come to odr presence and bring prosperity to our people and our’

“cattle.’

L]
U spafage | .
. Sakalye Samhita, IT, 162. .
? Tam mdebted to Prof. MM. Vidhuéekhara Sastri, the Head of the Dept. of
Sanskrit, Caloutta University, for this and the nest reference from the Bg-Veda. L,
owe it to him also that the adjective ‘Hyag®’ * Spring-bearing ' is appiied only to
the car of the Aéwins :nd. to the car of no other god in the By-Veda.

UNIVERSITY QF NORTH BENGAR
LIBRARY
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(3 wreds Meeatufige: st e Hd - .

M. X, 41. 2
¢ Ascend, Nasatyas, your spring-bearing chariot which is” har-
nessed at duwn and set in motion at dawn, ele.’

(4)" 3 divemmr Rgat @, ¥ @0 TR & e |
o M.1,34. 9

¢ Wl;ere, Nasatyas, aré the three wheels of y:mr triangul®r
car. Where the three fastening and props (of the awning)?’

. (Wilson)
(3) faegin fegar ggar CatnEafaan, T e
) M. I,47. 2
' [ ]
_ ¢ Come Aévins, with your three-columned triangular car.’
. (Wilson)

(3) Frasgtn fagar i few w ggarawats )
TOM.I,118.2

¢ Come to us with your tri-columnar, triangular, three-wheeled
and well-constructed car.” (Wilson) : o
Al these references speak of the triangular, tri-columnar,o
three-wheeled car of the Advins. Here the three wheels of the
car of the Advins were perhaps the three stars «, 8, and y Arietis,
_ which constituté the naksatra ASvini likened to the head of a
horse. Most probably the car of the Asvins included one more .

star, « Triangulum, which with x and 8 Arietis formdd s stable
solid triangle as shown in the figure given below.

Advins’ A Car )
~ \ﬁdTriangulum w A;ie_iz .
~ PR
‘ ~ R

/7 :
N 720 :

~ W ARETIS
‘ N *

The first thfee references speak of the car ot .the *Advins as *
‘agangw’- or harbinger of spring. The third reference directly

.
*
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states thaf the ecar of the Advins which is ‘ spring-bearing ’ is
harnessed a? dawn and set in motion at dawn. Inference is here
irresigtible that when.the car of the Aédvins, viz., the constellation
Advini consisting of the starg «, 8 and y Arietis becameefirst visible
«af dawn, the season of spring began af the place of observation
which we shall tak8 tosbe of the latitude of Kuruketra in the
Punjab. . .

o According”to Wilson, the Advins were ¢ the precursors‘ of the
dawn, at which season they ought to be worshipped with liba-
tions of Som1 juice.” There are of course many passages in the

» -“Bg-'Veda which justify the above statement made by.Wllson,
but we desist from quoting them here as they only tell us that
fi-st roge the Advins, then came the dawn, and then rose the
sun,' The season referred to here is that of the heliacal rising

. of the car of the Aévins which brought in snring, The jealously

guarded ¢ Madhu-Vidya’ or the Bcience of Spring ~ was thus

nothing but the knowledge of the celestial sign.al for the advent

® of epring, and this was the heliacal rising of the stars «, 3, vy,

Artelis. Of these three, @ Arietis rises last. Hence the Agvins
rise completely when « Arietis rises. .

~ For the beginning of the Indian spring, the sun should have

the tropical longitude of 330°. Hence when the star « Arietis

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 Kuruksetra

(80° N). 'This furnishes sufficient data for the calculation of
the time for this astronomical event. Now the dawn begihs
when the sun is 18° below the horizon. Thus®at the time when
o Arigtis reachsd the eastern horizon with the sun at 18° below

L . - - . .
, the horizon, Madhu-Vidyd was discovered or it was recognised

1 Some of these references from the Rg-Veda are noted below :—

(a) gah&;"vié afsdme! qq =a 5 gagafagfa | oM. L, 7, 4 10) which
means ‘ Before the dawn even, Savatri s2nds to bring you to the rite, your wonderful
car shining with clarified butter.” (b) s, €1 wfgaastae 1 (M. IIL, 5, 5, 1)
i.¢.* the praiser awakes to glorify the Advins before the dawn.” These translati.ons
are due to Wilson. o O/ other references :— M. T1,6,3; M.1,6,7; M.1,9,381,4;
M.1,9,4,9; M.IIL, 6, 5, 15 M. VII, 4,14, »; M. VIIL, 1,5, 2.
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—_—

as the signal for the beginning" of sprmg at the latxtude of

Kuruksetra. (30° N).
We now proceed to find the time when this. a&bronomlca.l

phenomena fook place.

Let the above figure represent the observer’s celestial sphere
t the latitude of Kuruksetra. Here PZQH’ is the observer’s
aeridian, HE«aKH' the horizon, QEQ’ the celestial eQua,tor and
SLK the ecliptic. 8 indicates the sun’s position at 18° bslow
he horjzon. Asecording to our interpretation Sy= -30°, when it
7as the beginning of Indian spring. « is the point on the
orizon where «-Arietis rose at the time. Z and P. respectively
enote the zenith and the celestial pole of the observer. Join
>y 'and PS by arcs of great circles, PS cutting the celestial
quator at M. Draw «L perpendicular to the ecliptic.

Jor 1931 A D., « Arietis had its—

(1) Mean cel®stial longitude=236°-41/ 507 and .
@2 ., " latitude=9° 57 46" N, which is taken. to
remain constant.
The £/ EyK=obliquity of the ecliptic
o =24° 6/ 35” according to our assunrption which was
true for 4000 B c’

(a) In the tmanIe ySM, we have yM=27°47/ 18/, and SM= 11°47
() In the triangle PZS, ZS8=108°; SP=101°47, and PZ=60°
. The angle ZPS is given by, .
9—]:4083 ‘ ‘ : )
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R . 7S1PS—PZ o ZS+PZ—DS
taneZPS _ / Sin — g X Sin 5
g M .Sinzs_arr;swzx o 5 +1>22—zs

Hence we find that the angle ZPS=103°20'54".
(¢) Again in the triangle EyK, 4KEy=120° .
Ey= /ZPS+ /SPy-90°
=103°20'54" +27°47'18" - 90°
=41°8127,
+ . and ZEyK=24°6/35/,
The arc yK is given by,
cot gK sin Ey=cos Ey cos 24°6/85" —tan 80° sin 24°6/85¢

_cos Ey x cos (24°6'85" +¢)
cos ¢

tan 30° *
cos Ey’

where ¢ is given by tan ¢ =

whence ¢=2387°28257;
s YK=55°31/517,

(d) From the same triangle we then find the angle K, which
becomes=43°43/17".

(¢) Lastly from the small right-angled tridngle KoL, wg obtain
KL by the equation,

Sin f{L=tan oL x cotK
=tgn 9°57/46" x cot 43°48'17*

2. K2 =10°35"7", aL being the celestial latitude of « Arietis for
1931 supposed to remain constant throughout.

Thus at the time which we want to determine, the celestial longi-
tude of o Arietis was

. =—9L
. = —(yK-KL) .
= ~44°56'44/
Fer 1931 A.D., the mean celestial longitude of & Arietis, as
stated before, was=36° 41’ 50"..
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Hence the tota] change till 1931 A.D. in the celestial longi-,

tude of & Atietis works out to have been=36° 41’ 507 +44° 56, 447

=81° 38 38" ,' which

represents a lapse of 5,925 years, ignoring the proper,, motlon of

« Arietis. THe: date becomes 3995 B.C. w}uqh mqy‘be set down
as 4000 B.C.

_ This was very nearly the date when, it *is alleoed Tvastr
communicafed to Dadhici the celestial mgnal of t}ie heliacal
rising of « Arietis for the advent of spring  at the latitude of ¢

Kuruksetra . . :

It may pow bé asked if the Vedlc Hindus could accurately
determine the beginning of spring. The answer must be yes.,
In the Kausitaki Brahmana,® it is stated that when-the sun
turned north on the new-moon of Magha, spring began . one, day.
after the new-moon of Caitra. They thus- counted full sixty
days after the winter solstice day.and got the beginning of spring.
The Aitareya Brahmaga * has described the method by. which the
Vedic Hindus. could accurately.ascertain the winter. solstice days.,
Hence we may.be quite sure that the Vedic, Hindus could. accu-,
rately. find-tbe . beginnings of the Indian winter, spring and all
the seasens of the year. .

We now proceed to.find.from our . investigation the  position
of the equinoxes and solstices at.the . time.. we .have.determined,.
when: the Vedic iMadhu-Vidyd came. into -being, viz., the year -
4000 B.C.. - . :

Burgess in his Translation of the Siryasiddhinta,*. has, given
the celestial longitudes and.latitudes of the ecliptic stars‘..,for :the
year--560 A.D. . Now: at the .time when. the. first visibility of ,
« Arietis marked.the *beginning :of. spring,the celestial . longitude *
of this star. was=.—44° 57 nearly. For 560-A.D., Burgess gives
the . celestial .-longifude..of « Arietis as =17° 37, -Hence the

1 The calcufation of, .bhis incrgase in the celestial longitude of T Avietis has been
very kindly verified by Dr.. j. N..Saha, E.R.8., and Dr. K. M. Basu, D. %

1 Kausitaki Brahmana XIX 3.,

3 Aitareya Brahmana, XVIIT 18 I shal! deal with thig toplc in a subsequent
chaptdr named ¢ Solstice Days in Vedic Literature.’

;4 3Burgess s Translation of the Suryasiddhanta, Calcutta Umversxty. Repriint,
P 439,y
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total change in the longitude of the star becomes 62° 34/, which
must’be the lo.ngibude of the required vernal equinox in B.urgess's
tab.le ; the summer solstice, autumnal equinox and the winter
golstice of the year 4000 B.C. will have respectively the longitudes
152°34/, 242°34' and 332°34’ in the same table. Now:—

3 . .
v <.
Long. for 560 A.D. of the Long. for 560 A.D- of,
four cardinal points of the some selected stars, Rergarks.
o ecliptic for 4080 B.C. .
L4
Vernal Equinox, 62°34" A Orionis, 63°40° [v. Equinox near A Qrionis
Summer Solsticg, 152°34’ 8 Leonis, 151°37 S. Solstice .,, B Leonis
Autumnal Equinox, 242°34’ A Scorpionis, 244°53" | A. Bquinox ,, A Scorpionis
Winter Solstice, 332°34’ a Pegasi, 333°27 | W. Solstice ,, « Pegasi
e . !

Hence at the time (4000 B.C.) when the heliacal rising of
a Arietis marked the beginning of spring at the latitude of
Kuruksetra, the Vernal Equinox was in the constellation Mrga-
$iras (Orion’s Head), the Summer Solstice in the Uttara Phalgunis
(B Leonis), Autumnal Equinox in Muld (A Scorpionis) and the
Winter Solstice in Pirva-Bhadrapada (x Pegasih .

Here our interpretation of Madhu-Vidya or the Science of
spring leads us to the same antiquity of the Vedas as was sought
to be established by Tilak, in his Orion. The present discussion
corroborates Tilak’s finding, T trust, with ‘more definite and
stronger reasons.

It ma'y oot be out of place to note here the epigraphic.evi-
«dence of the establishment of an independent state in Mitanni
*(bet. meridians 38° and 40° E and bet. 36% and 38° N parallels

of latityde) in north Syria by a people named Kharri (? Aryans),
as the following extracts from the Cambridge Ancient History,
Vol. I, and the Cambridge History of India, Vol. I, will show :—

(1) Cambridge Ancient History, Vol, I, page 812°

‘ Inthe reign of the IChabur and Bulik, she state of Mitanni
was eventually sebt up, ruled by a royal house and aristocracy of

horse riding Kharri (? Aryans) and worshipping as we lnow

1 Orion or The Antiquity of the Vedasz s book by B. &. Tilak (Poona, 1893).
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from Cuniform ddcuments ' of -the .Amarna sge, the gods Indra,
Varuna and the Nasatya twins (the Agvirs). ‘Moreover the
chief god of the Ka,ss1tes is said -to have been Shurzyash——the
Indian Surya, the sun.’

(2) Cambndge History " of India, Vol. I, Ancient India,
page 72. . : _ .

‘In the German' excavations at Bogl;az Koi, the ancient
Pteria, have been found inscriptions, contamlng as it appears
the -names of the deities which figure in the earliest Infian

,records, Indra$ Varuna, and the great twin brethren Nasatyas.

The dnscriptions: date from about 1400 B.C. and the names
appear not in the form which they took in the *historical rgcepde®
of ancient Persia, but are, so far as syllabary will admit, identi-
cal with the forms; admittedly more original, which Jhey show

* in the Rg-Veda.’

The actwal- names of the gods' as found in the cunifornm’
tablet referred to 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, Varuna, Indra and the Nisatyas. = ®

Here the epigraphic evidence is dated ‘1400 B.C. and it is
not known #f any earlier epigraphic evidence as to Vedie' 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 from this source. In absence of epigraphic, we have

Yo rely on literary -evidences alone. Our definite finding ~as to
the antiquity of the Vedas must remain, so long as it-is

. Dot contradictéd 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

A Note 10 CHaptER IV
Kariiksetra the Centre of Vedic Culture -

In the preceding chapter we have.taken . Kuruksetra {30° N)

* itself- as the centre of Vedic culture.;":Here we want tosset forth

the reasons for this assumption® of ours. = - |
L
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In the Satapatha Brahmana, XIV, 1, the first two verses run
as follows;— . . .
‘“The godls Agni, [ndra, Soma, Makba, Vispu and the
*Visvedevas, exc':ept the two Advins performed a sacrificial session.
Their place of divine worship was Kuruksetra. Therefort people
say that Kuruksetra is the gods’ place of divine worship.”’ ' .
. Eggeling’s Translation.

In another place of the same work, we h#ve the statepnent

thate “ Those gOds are performing the sicrifice at Kuruksetra.”’ *
(S. Br.el, 15, 13).

In the Maitrdyani Sarhhitd also it is stated in *two places
% “.The gods parformed sacrifice at Kuruksetra.” ?

(11, 1, 4 and IV, 5, 9).

Again ia the Padcevim$a Brahmana (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
Rrsadvati, (XV, 10, 14-15).

Again in the Manu Samhitd we have *:—

* ¢ The land which lies between the divine rivers the Sarasvati
and the Drsadvati, built by the gods, is called Brahmavarta.”’

““ The culture (behaviour and mode of living) which has been
banded down by the successive generations, in that country,
relating to the principal and intermediate castes, is called correct
behaviour.”

Kurukgetra,® the Matsyas, the Paficalas and Sarasenas con-
stitute the land of Brahmarsi, which is next in importance to
Brahmavarta.”’ ¢

1 Macdpnell 2nd Keith, Vedic Index.
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‘“ From the Brihmans born of this place, all ‘men hvmg in

th1s world should learn their respective customs and, mahners.’
Manu Samhlta, 11, 17- -20.

An ipportant point to note in this connection is that the river
Sarasvati rises from the Sivalik ‘hifla"'and is lost in the Nor’gh
Rajputanas Desert, and -is almost bxsected oby the 80° N parallel
of latitude, and Kurukgetra also lies almost on the same parallel.

Thus the Biahmanas and®the  Manii Sarbhita ]ustlfy. our
assuuption tbat Kuruksetra was the centre of Vedic culture.

o Then ag.am we have other reasons to concludé that the Vedic
Hindus lived not ‘much further north than about 26° N. In the -
next chapter we shall show that Indra, the rain giver, was wlfle
god of the summer solstice. The Brahmanas or those who found
the seasons for sacrifice, raised up this god of the sumr®er solstice
* like a bamboo pole.® This shows that the summer solsticial point
passed very near the zenith of the place where the Vedic Hindus
lived. This phace could not be of much higher latitude than

" about 24° degrees and Kuruksetra has the latitude of about 30°

" degrees,

Secondly it is stated in the Rg-Veda, that the planet Jupiter
was *“ being first born in the highest heaven of supreme light.”” ?
This refers to the discovery of Jupiter as a planet. Now Jupiter
could not have a celestial latitude exceeding about 1°45' ; hence
its greatest aorth declination could never exceed 26°. If at
*the land of the Vedic Hindus, this planet was discovered in the
highest heaven, the latitude of the place could not.exceed 30° N,

e _ The Vedic rivers or the rivers mentioned in the Rgl- Veda
furnish additiogal proof that the land of the Vedic Hvindusi.‘could
not be outside India.- Not only do we havé the mention of the
seven rivers, we get the names of the Vipash, Satadeu, étc.

All these facts lead us “to'concludé’that'in interpreting thd
a,strox;omica,l references found in' the Vedas, we should generally
take Kuruksetra Itself as the centre of Vedic culture, and we
should noé use@any’ place outside India unless tMere are very_
strong grounds for \such a hypothesis. .

! wmae qowe gewfae afdy 0 MLl B
* yenfd wow snawa w9 o fow: @ e M. IV, 50,4



CHAPTER Y .
¢« VEDIC ANTIQUITY .

o When Indra became Ma;/haban .
L

The Vedic god Indra was the *shedder of,rain’ (vrsan),
‘ wielder of the thunder-bolt * (vajrin) and  killer of ¥rtra or Ahi*
V?PI‘&h&D)'. His former great deeds are thus told by rsi Hiranya-
stipa in the Rg-Veda M. I, 82, thus®:—

1. ‘I declare the former valorous deeds of Indra, which the
Thunderer has achieved : he clove the cloud ; he cast the waters,
down (to earth) ; he broke (a way) for the torrents of the moun-
tain. ’ .

2. He clove the cloud, seeking refuge on the mountain:
él'vastr sharpened his far-whirling bolt: the flowing waters (rivers)
quickly hastened to the ocean, like cows hastening to their

*calves. .
3 * %* -3 * %

* * Maghavan took his shaft, the thunder-
bolt, and with it struck the first born of the clouds.

4. TInasmuch as, Indra, as thou hast divided the first borgp
of the clouds, thou hast destroyed the delusions of the deluders
and then engehdering the sun, the dawn, the firmament, thou
hast not left an enemy (to oppose thee). *
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5. With ‘his vast destroying thunder-bolt Indra struck the
darklimg mutilated Vrtra: as the trunks of trees are fellgd by
the axe, so lies Ahi prostrate on the earth. *

6. The arrogant Vrtra as if unequalled deﬁed'Indra » the
mighty heros the destroyer of many, the scatterer of foes;—he
bas not, escaped the contact of the fate of Indra’s enemies. The, -
foe of Indra has crushed the (banks of the) riverh.!

7. Having neither hand nor foot, he defied Indra who
struck him with the thunder-bolt upon his mountain-fike shouldew
like one emasculated who pretends to virility ; then Vrtra,
mutilated, of many members, slept.

8. The waters that delight the minds of men, flow over,
him recumbent on this earth, as a river bursts through its broken
banks. Ahi has been prostrated beneath the feet of Jaters
whlch Vrtra by his might had obstructed.

.9. The mather of Vrira was bending over - her son, when .,
Inira struck her qethef part with his shaft : 80 the mother was
above and the son underneath, and Danu slept (with her son),
like & cow with its calf.

10. The waters carry off the nameless body of Vrtra, l;oésed
into the midst, of the never-stopping, never-resting currents.
The foe of Indra has slept a long darkness. _

11. The waters, the wives of the destroyer, guarded by
Abl stood obstructed, like the cows by Panin; but by laying
Vriga, Indra set open the eave that had confined them. L
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13. When the single resplendent Vrtra returned the blow
(which.had been inflicted), Indra, by thy thunder-bolt, *thou
becomest (T.urious) like a horse’s tail. Thou hast rescued the
kine ] thou hast won, Hero, the Soma juice ; thou hast let loose

the seven rivers to flow.” . *
* e (Wilson’s Bg-Veda Transtatlon)

The sage or rss who thus sings in praise of these great former
valorous deedg of Indra was, as we hayve said before, Hiranwastiipa,
who speaks of himself in the fo]]owmv terms (Rg-Veda, 1, 31,
11 and 17)!:— * .

‘ The gods formerly made thee, Agni the living general of

"N¢be mortal Nihuga: they made Ila, the instructress of Manu,
when the son of my father was born.’

‘ Pare Agni, who goest about (to receive oblations), go in
thy presence to the hall of sacrifice, as did Manu, and Angiras,

* and Yayati and others of old.’

We conclude that the rsi lived sometime after King Yayati
of the lunar race. The story of the great deeds of Indra we
have quoted above, divested of allegory, suggests to us that this
great god was none other than the god of the summer solstice.

All Vedic scholars agree that Vrtra or Ahi means the «cloud
and the fight of Indra, the rain-giver, with Vrtra is a mere
allegory. The clouds are represented as a demon and quite
unwilling to part with their watery stores until assailed and
sundered with the thunder-bolt hurled by Indra. Wilson explains

* that ““ the gloud, personified as a demon named Ahi or Vrira,
is represented as combating Indra with all the attributes of a
persona.l enemy, and as suffering in the battle matilation, wounds
and death.””” The Indian monsoons which bring in the rains
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really burst about the 22nd of June, there is generally: 3 drought
which lasts for about a month or so, before the. mdnsoons
come. Drought itself is also represented as a demon named
Susna (I, 101, 2;1, 83. 12 and I, 108, 8, etc.) who is also killed
by Indra. When Vrtra has been killed, the waters of the sky
are sef free «to fall upon the earth and the Jgeven rivers of thé
Punjab are filled up to the, banks and roll qulckly towards the
sea, Th® seven rivers are, undoubtedly the riveg Indus thh
five tributaries from the east and one from the west. .
.Indra was tlgus the god of the summer solstice ; and as Indian
rains begin when the sun reaches the summer solstice, Indra’s

fight with Vrtra was or is an annual affair.® According » tas”

Kalidasa ¢ Indra withdrew his rain-giving (or annual) bow with
the coming of autumn.’' Xvery year Indra has thusdo fight
Vitra or dark-clouds to set free the waters of the sky to fall
upon the earth.’

That Indra is identified with the sun at the summer so]stlce
is thus expressed in Rg-Veda, I, 10, 1, thus:—

‘The chanters of the Gayatri hymn thee, Satakratu, the
worshippers of the sun praise thee, the Brahménas raise thee
aloft ltke a bamboo pole.’ ?

This reminds us of a passage from the Aitareya Brahmana,
cb. xviii, 18 which says that by this Ekavimséa, the gods raised
up the sun towards the highest point of the heavens.”' The
Vedic Hindus had found by observation that the sun remained

L

stationary, i.e., without any change of meridian zenjth distance

foy 21 days near the summer solstice; they called the eleventh
day or ~1;he \middle. day of this period, the Ekavimséa or the true
summer solstice day. Here Brahmanah of the Rg-Veda were
observers of the sun for determining the Ekavimséa day. ,

Hence Indra is identified with the sun of the summer solstice
day. .
Thus f;r_w_e have trted to explain who this .Vedic god Indra
was—that Indra ti§e rain-giver was the god of the, summer
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solstice and 'that his place in the heavens coincided witly that
of the sug at the summer solstice. Stationed at his place
Indrg’s anether deed may here be stated :—Rg-Veda, I, 7, 3—
viz., that ¢ Indra in order to make the duration of Lght longer
elevates the sun in the sky *

We next pass an to consider when Indra becafue Vrtrahan
or killer of Vrtra in those ancient times. The Rg-Vedic text
qn this poimt runs as follows :—*g=gl aFdE ggsgR (M. X,
23, 2).

* Indra by (the heliacal rising of) the Jaghaa hecame Magha-
van, and thus became the slayer of Vrira.’

s *Here the word Maghavan * means ‘ one that owns Magha ;’
the word ¢ Magha ’ to us means the constellasion Maghds con-
sisting ®of the stars, «, 4, y, 8, x and ¢ Leonis. We understand
when at the latitude of Kuruksetra, the most prominent sta:r,

Leonis, of this group became first visible in the east at dawn,
the sun reached the Indra’s place or the sunlmer solstice. We
cannot accept that the word ‘ Magha ’ can mean anything else
than the constellation Maghd. 1f Indra is ‘a personification
of a phenomena of the firmament,”® and ¢ Vrtra’ or cloud is
also another pbenomena of the firmament, the'word ¢ Magha '’
must also mean another phenomena of the same firmament,
viz., the constellation Maghdas. Besides, if ¢ Magha ’ be here
taken to mean ¢ wealth *—its 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 Maghd *—the 10th lunar constellation counting
ffom the Asvins. o
T may yet be urged why ¢ Maghai-y-Maghavd,’ etc., should
mean® the heliacal rising of the Maghds, and not the conjunction
of the sun with the Maghds (or « 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 2849 B.C. as we have

. R ’
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estallished in Chapters I, 11, and JII. Here the rsi is Vimada
who is spoken of as the son of Indra or of Prajapati and ‘must be
much anterior to the Pandavas. This Vimada is sfoken of by -
the Kakgiwat in M. 1, 116, 1 ( ‘who gave a bride to the youthful
Vima.da, ' as the passage runs). We are thus unable to assigh.
the date of"the phenomena ‘ Maghai-r-Mggheva,’ etc., to 2350
B.C. In the Chapter o Madhu-Vidya or the Science of Spring,
we have shown that the practical rule for detectifg the advept
of spring was taken as the heliacal rising of the star « Ariatis
about 4000 B.C. At this age, the seasons were determined no
doubt by observation of the sun at the summer apd winter sols-
tices, and for future prediction of the beginning spring or {
the rains, the heliacal rising of some bright stars were- noted,
qiz., o Arietis for the begimiing of spring and « Leonfs for the
advent.of the rains. Qur 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 Indra, the shedder o
of rain, became Maghavan, i.e., when he began to- function
with the heliacal rising of Magha (or « Leonis), it was a Vedic »
age ‘when péoplé counted the seasons. by the beliacal rising of
some bright star at dawn. To put it plainly it was the age
when at the latitude of Kuruksetra (lat. 30° N.) the sun reached
summer solstice-on the day of the first visibility of « Leonis.
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Let the above figure represent the observer’s sphere af the
latitude " of (Kuruksetra, HPZQH' is the meridian, H«KEH' the
borizan, QBQ' the celestial equator, Z and P are respectively
the zenith and the celestial pole .

Let S be the position of the sun #t 18° below the honzon
80 that ZS=108°. «T'he sun is at the summer solstice?

We take w the obliquity of ecliptic=24°6/35" which was true
for 4000 B.Ce In the figure yKS .is the ecliptic, cutfing the
honzon at the point K. The point « on the horizon is the
position of « Leonis when it is just on the honzqn, although ¥
would be raised above it by about 35’ due to refraction from o

¥ o/, be drawn perpendicular to the ecliptic so that yL was
the celestial longitude of « Leonis at the time we propose to
determin®.

The celestial longitude of & Leonis for 1931 A.D. =148°52117
‘the celestial latitude of « Leonis for 1931 A.D.=0°27267, which
18 supposed to remain constant. *

(1) In the triangle ZPS, the side ZP=60°, PS=65°53/256" and
28=108°; the angle ZPS is given by

Sin n Z8+PS— _ZP Sin o 28+ gP_”P_S .
tan ZPS _ 2 2
2
V Gin 48+ PS+Zp Sin PS +ZP-2Z8
2

ZPS=130°29'16" ; ) .
EPS=40°29'16" ;

yE=49°30/44".

2) In the triangle KEy, the four consecutiveparts are, £KEy
=120°, Ey=49°30'44", EyYK=24°6/35" and yK. Hence yK is given by,

St ¢K Sin 49°3044”
=cos 49°30/44” x cos 24°6/35” — tan 30° x Sin 24°6/35”

We use the auxiliary angle given by .
= tan 30° 4y ommvaan
o tan 9= o d9°30/47 ¢ =41°3p/38" ,
. cob vK = - cot 49°80/44" x cosb5°45'13" .
t ? cos 41°38/387

<. yK=845038" .
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(8) In the same trmngle KEy, the angle K is given by
L ]
’ Sin yE x Sin 120°
Sin K= Sin B

- LK =46°411297 ~ B
(4) In the triangle Kb, we hive K=46°41'29", the angle L is

art. adgle, and aL=2726" . . L
KL=25'51" *
" We have found before that yK 64°50/38" o
Now KL=25/517 ’ .

S yLi=65°16629/
Now the celedtial longitude of « Leonis for 1981 A, D =148°52'117

and the celestial longitude of « Leonis for the ereqd. past tiaigf/
=65°16/29/

.. the increase in celestial longitude of « Leonis durmo the
entire period =83°3542¢

The mean precession rate for the period =497-5938

Annual proper motion of « Leonis=07-2478, *
. the mean Atinual variation in longitude of « Leonis =497.3460
.. lapse of years till 1931 A.D.=6100 nearly. .

. the Date=4170 B.C.! -

Hence 4170 B.C. was the date when the Vedic god Indra, °
the god of the summer solstice, became Maghavan. We have
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
aceording 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 pearly. Now the celestial longitude of A Orionis
was in 560 A.D.=63°4('. Hence vernal equinox for 4170 B.C.
was pear to the e’clipti‘c place of A Orionis ; and in a simitar
manner the summer solstice near to S Leonis,  aufumnal
equinox near A Scorpionis and the winter solstice near « Pegasi
in 4170 B.C. In the Indian way, the vernal equinox was in-
the Mrgusiras, S. sglstice in the U. Phalgunis, A equinox in the
Milas, and VV S:)]Stlce in the P. Bhadrapadas. These were
almost the same as in 4000 B.C. as might be expected

1 Yf the sun's depression below the horizon were taken at 177, the calenjated
dste would come out to be nearly 4000 B.C, . * !
. .
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We have. established above that Indra began to function
when « JLeonis or the constellation Maghds was heliacally visible
at Kurukgeﬂ'.a about the year 4170 B.C. Before the heliacal
visibility of « Leonis or Maghd, the constellation of Aélesi or
Ahi, i.e., Hydrae became first visible.  Vrira is also®called 4hi
‘inethe Rg-Veda ; the allegory implied is perhaps that Ahi means
the clouds that weree seen in the sky from the rising of Ahi or
Aélesd, which did not yield rain till the tisidg of Maghd , (Regu-
lus). Hence \h‘tra also meant Ahi ot clouds which were unwil-
ling to part with their watery stores. From the rising of Ahi
till the rising of Maghd (Regulus), was the perfod of.drougﬁb
called Susna in ¢he Rg-Veda.

Again Indra had two other names Satakratu and Valabhit.
The first of these names means very probably that the pheno-
mena of the bursting of the Indian monsoons and of the firsf
wisibility 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

e (the performer of hundred sacrifices). Again the demon Vala
meant perhaps black clouds and his cave also existed ia the
* clouds and when Indra opened the cave of Vala apd rescueq the
cattle (it and M also means water), Indra really clove the clouds
and set the waters from them free to fall on the earth. So if
Indra was Valabhit, he was none other than the shedder of rain

(Rg-Veda, I, 11, 5). : .
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One thing more that strikes us in this connection is that the
so-calltd horse of Indra was most probably the constellatioy Leo,
which is ordinarily likened to a lion. It may be Mkened to a
horse as well, as in the above diagram:— * .

The stafs ¢, u, Leonis forming the head of Indra’s horse,
the line joining y and & Leons the back, « and 6 Leonis thg -
two legs, 8 Leonis the end of the tail. Indra® in his car took
his seat g little beh1nd‘,8 Leonis.

As I have said ‘before, in the first Chapter on ¢ Madhu Vidyay
if has been established that when the first visibility of the Aévins
in" the past- Was the signal for the advent of spring, the time
was about 4000 B.C. These two Chapters show thkat about 400Q ) o~
B.C .- the Vedic Hindus recognized the coming of the Indian
spring and of the rains, by the heliacal risings of « Arietis- and
o+ Leonis respectively. _ : '

This practice is similar to that of the ancient Egyptians, ,
of reckoning the year by the heliacal rising of « 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 ®
least thus the translator interprets it. - Again in Iliad Bk. XXII,
is meptloned a,‘ star which rises in autumn’ which people call

““ dog of Orion.”” Tt seems that the same star Sirius was both
the summer star and the aufumn star in Homer’s time. In
such a case very probably the first visibility of the star at dawn
shawed the beginning of summer in Greece and the pos1tlon of
the same star higher up at dawn, the beginning of autumn.

It now appears that the practice of recognizing the seasons
by the heliacal risings at some or other of the bright stars wgas
followed by all anclent nations. o

1114088



CHAPTER YI

* VEDIC ANTIQUITY

Bbhus and Their Awakening by the Dog

In the preceding two chapters, we have spok&n of the cong-
tellation of ** the Car of the Aévins”’ and of *‘ the Horee or the
NHorges of Indr#.”” In the present chapter we shall see who
were the makers of the above constellations in the earliest Vedic
times, Jhe story of Dadhici will also appear as mere allegory
from what follows. The Rbhus, whose deeds we are going tb
«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 geds and after
' death they were supposed to be dwellers in the orb of the sun.
The first hymn of the Rg-Veda addressed to them is M. I. 20,

" and here the Rsi is Medhatithi, and runs as follows®:— .

1. “ This hymn, the bestower of riches, has been addressed
by the sages, with their own mouths,” to the (class of) divinities
having birth.” .

2. ‘¢ They who created mentally for Indra the horses that
are harnessed at his words, have partaken of the sacrifice per-
formed with holy acts.” .

*Here the ‘horses’ of Indra may be a single-bodied but a
th-headed horse, being represented by the constellation Leonts.
An alternasive interpretation would perhaps be that the two stars

» Castor and Pollux may have been taken for Indra’s horses, while
Indra (=Maghavap) had his seat at « Leonis (Maghj). This
interpretation would be in harmony with thd Greek traditiop of

e L
.1 o4 Raw ww® @ ffroem i @ i
q s TG aqgeAas | wfedEE Ea 1R .

. . ~—Rg-Veda, M. I, 20.
3 This showe that this hymn was not actuall: composed by Medhatithi,
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taking the stars Castor and Polluz as horsemen., Between
« Leonis and the stars Castor and Pollux, - there lieg nd bright
ecliptic star. These two stars rise before « Leonsis, the seat of
Indra, on whose heliacal rising at Kuruksetra the rains set in
in those times. The next reas of the'hymn run as follows *

3. ““ They constructed for the Nasa,tya,sba, unlversally mov-
ing and easy car, and a cow yielding milk, "

Here the “* car of the Advins-”’ was the star-group formed of
the stars «, 8 and y Arietis together with « Triangulum, of Whlch
x,apd B Anetzs with « Triangulum formed the stable triangle,
«, Bandy Ametw the head of the horse while « B2 nd. B8 Arietis
were symbols for the Advins. . &

4. ¢ The Rbhus, uttering unfalhng prayers, endowed with
rectitude and succeeding (in all pious acts) made thei® parents
ybung.”

As we are concerned with the deeds of Rbhus we quote only— °
6. ‘“‘The Rblrus have divided unto four the new ladle, the

work of the divine Tvagtr.”
8. ** Offerers (of sacrifices), ﬁhey held (= mortal existence) ;
by pious acts they obtained a share of sacrifices with the gods.”’
This hymn*thus narrated the deeds of the Rbhus and the
honoured position which they attained by those good deeds, viz.,
‘privilege of having the sacrificial portion with the gods.
. The next r$: to bear witness to the above great deeds of the

Rbhus was Kutsa in the -hymns M. I. 110-11. The most sig-
nificant rcas are the following :— .

o 4. ¢ Associated with the priests, and quickly performlng
the holy rites, they, being yet morfals, acquired immortality aﬁd
the sons of Sudhanvan, the Rbhus brilliant as the sun, became
connected with the ceremonies of the year.’” ? .

' qumr@enat UREAW gE Wi 99 87 @889 13
gamt Uaw U gRW@s BIAT | HHD RIS nei
Sa% IAg 44 @gIa@ A | TwE 99 O 1¢n .
HAITI AR worw gEEAl) W 23y afage i

' fRad aefad waed) wate: dds SaaEwET: |
dtq=mis wua: GL9TE §aqe] gAgEw Wby,
P [ ]

© —Rg-Veda, M. 1. 20.

" M. 1110, 4,

~
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The above verse shows the great esteem and position Whlch
the Rbhus had won while living amongst the men of their time.

5, ‘‘ Leauded by the bystanders, the Rbhus, with a sharp
weapon, meted out the single sacrificial ladle, like a field
(measured by a rod), soliciting the best libations, a,nd desiring
fo participate of sagrificial food amongst the gods.”” * '

6. “ To the Ieaders (of the sacrifice), dwelling in the firma-
ment, we present, as with a laddle, the appointed clarified butter
and praise with knowledge those Rbhus, who, having equalled
the velocity of the protector (of the universe, the Jsun), ascended
to the region of heaven, through the offerings of sacrificiat food."” *

~< <Here the Rbhus 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 Dirghatamas and Vamadeva. ‘

‘“ The Rbhus, possessed of skill in their work, constructed for
the Advins a well-built car; they framed the vigorous horses
bearing Indra; they gave youthful existence to their parents :
they gave to the calf its accompanying mother.” *

We next pass on to the hymas of Dzrghatamas of M. 1. 161,
the rcas 6, 11 and 13. .

‘“ Indra has caparisoned his horses: the Aévins have har.
nessed their car: DBrhaspati has accepted the omniform cow:
therefore, Rbhu, Vibhvd and Vija go to the gods, doers of good
deeds, ®njoy your sacrificial portion.’”®

Here the import is that Indra begins to function or that
the rains set in, when the constellation Leonis or Indra’s hogse
rjses heliacally, and that the rising in the spme way of the car
of the Aédvins brings in spring, and Brhaspati or Jupiter has been

L ]
! Jafia ARg@eRes TANEANd) STAE | SUEAls SR ANAEs wWe Y
T35 AL | FAEANEaREE T €39 vd geam fwmn adfeanifigw

Tfets BwE amaes fedw o . .
M. 1. 110, 5 and 6.

? aue¥ god fwamaEe v syawl g a4 abu famaravdy gARIRAT
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M. I 13, 1.
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d1500vered a8 a wandering body in the sky (here called the omni-
form cow). -These are indeed great deeds which entitled the
Rbhus to enjoy the sacrificial portion with the gods. They
were great as observers of the heavens who had discovered the
celestial s1gna,ls for the coming of thé rains and of spring ; they
bad dlso diseovered the planet Jupiter. .
‘“ Rbhus, the leaders Jof the rains), you *have caused the grass
to grow upon the hlgh places ; you have caused the waters to
flow over the low places ; for (the promotion of) good worls:
as you have r8posed for a while in the dwelling of the unappre-

hensible (unc:)ncealable more properly) sun, so desist not to-day
[ [ ~

from the discharge of this your function.’’* e e
- We conclude that the Rbhus were also leaders of the rainy
season, they slept for a while in the orb of the sun witly the first
Bursting in of the Indian summer monsoons, i.e., from the time
of the summer solstice. Here the idea of sleep of the Rbhus ate
this time, formede the basis of the Puranic Hindu faith that
Visnu and other gods sleep during the entire period of the rains
lasting for four months of the Indian rains. At the place of the ®
first Aryan settlers, which we have taken to have been near -
Kurukgetra, there was a clearing up of the sky for some time
after this first bursting of rains. Here Dirghatamas does not
tell us how long the Rbhus sleep in the orb of the sun, but ﬂ}at
8o long as they sleep the sky remains cloudy and the grass grows
ofi the high places and water is spread over the low places. In
the next verse we are told that the Rbhus are awakened by the
dog—when the clearing up of the sky follows the first bursting
of the monsoons. .

‘“ Rbhus, reposmg in the solar orb, you inquire, ¢ who awalfens
us, unapprehensible (unconcealable) sun to this office ,of sending
rain? ' Sun replies ‘the awakener is the Dog and in the year,
you again to-day light up this world.’ 3

' AL w}ﬂamm faaqan; |y w1 |
W JIAGIE aRITENE Ag T4 |

M. 1161, 10
* 2 gyuaiEs BVARCIRAWITES 3¥ NS FgFUG | 0 -
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, : - ST e M.I.161,18.
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Here the sun is taken to exhort the Rbhus reposing in his orb
to cleas up the sky on the call of the Dog. We are inclined to
take, that '.this call of the Dog means the heliacal rising of the
Dog-star or & Canis Majoris, Sirius or the Sothis which was the
Egyptian name of the star. * . :

* o Wae next pass on to the following r¢ by Vamadeva. y

‘“ When the Rbhug reposing for twelve days, remained in
the bospitality of the unconcealable sun they rendered the fields
f&tile, they led forth the rivers, plants sprund upon the waste
and waters spread over tke low places.” ¢ .

From this statement it appears that in Vimadeva's time,

~the Rbhus were taken to sleep for 12 daye in the orb of the sun
when they were awakened by the rising of the dog-star.

Henge we conclude that in Vamadeva’s time the heliacal rising
of the dog-star took place twelve days after the sun reached tite

esummer solstice. Now on the basis arrived at above, we

determine the time of Vimadeva as shown belew, supposing that

he also lived at the latitude of Kuruksetra (30°N).
’ At the time we are going to determine, the heliacal rising
of Sirtus (« Canis Majoris) took place, at the latitude of Kuruk-
setra, twelve days after the sun had reached the stmmer solstice.
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 1981.0, the star a-Canis Majoris had its

R.A=6h 42m 6.524s.
* Dec. = —-16°37'18" .

and the obliquity of the ecliptic w=23°26/54"
L]
e By transformation of the co-ordinates, we get:

*  Long.=103°7T52% .
Lat. = —39°35/24/, thxt latltude is suppos-
ed to remain nearly constant since the time of Vamadeva.
b szﬂwiﬁlﬁww: gHa: |
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Let the above figure represent the observer’s celéstial sphere g -
the latitude of Kuruksetra (30°N). Here HPZH' is the observer’s
meridian. HOE«H’ the horizon, yEM the celestial equatorgnd yLS
the ecliptic. 8, indicates the sun’s position at 18° below the horizon
snd o is the point on the horizon where o Canis Majoris rose sb that o
time, Z and P respectively denote the Zenith and the celestial pole

of the observer.

Now the following quantities are known :—

yS=true long. of the sun=102°

2 ByS=obliquity of the ecliptic at the required

assum&d to be about 2700 B.C.=24°0'

In the triangle ySM, the above two parts are known and

£ SMy=90°.

Iy

Hence the declination of the sun=S8M=23°27/N

end the R.A._ I
Now in the triangle ZPS,

.ZP=60°, PS=66°3% and Z8=108°,

® The angle ZPS is given by

,, =yM=103°6'

ZS+PS—-
-2

. sin
ZPS :

2

Pz sin ZS+PZ-P§

t =
an 5

‘whence we find tl!e LZPS=129°46/,
. Subtract from it the £ZPE which is 90°, we f

or the arc ME =39°46/

. ZS+PS+PZ
sin ————5——X

2

Agsin yE=yM —ME =103°6/s-39°46'=63°20 ..."

\in P8 PZ-28

epoi}h which

e

(1

is
2
the

@)
“)

e o ae (B)
nd the angle MPE

® <
1)
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Now in the triangle yEO, yE=63°20/,
o LEy0=24°, L OEy=90°+30°=120°.
So.the otRer arc yO is found from
cotyO x sin 63°20/=cos 24° x cos 63°20/ —tan 30° x sim 24°.

o _ tan 30°
Put taa (P-:' —(5—8_63020’

, whence ¢ =52°8"5

hd .

cos 63°20/ x cos (52°8/'5 +24°) *
cos 52°8/'5

®.. cobt yO x sin 63°20/=
L

cot 63°20! X cos 76°8"'5 .

. O e .
) Hence y0=78°54/"6 .. (8
Again,from the same triangle
. Sin yOE = sin 6?;;20;;021'511, 120° ‘
Bo the /y0E=52°8/, ... .. (9)

Lastly we come to the triangle aLO,
where oL.=389°35""4 (1atitude of the star)
£a0L=52°8 end the angle at L is a rt. angle.
Hence sin OL=tan oL x cot aOL

.. OL=40°9'6". o (10)
Now from the resuits (8) and (10) we can easily find the
longitude of the star at the required epoch, thus:— *

* ,0=78°54"6
. OL=40°9'5
. .. yL=388°45' .
=longitude at the required time,
Long. in 19810 A D, =103° &
,,» at the epoch= 88°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 1o
" 1931 AD] . ‘
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The mean rate of precession during this period is found to be
4977475 seconds per year. The annual proper motlon of the
star in longitude = -07.3356. Hence the annual v.grla.tlon in
longitude= 49” 4120. The elapsed year till 1931 A.D. becomes
4690 years. .

Hertce therequired time of Vimadeva comes out to be about® :
2760 B.C. . *

Now at the time of these rsis, the Rbhus were alrgady dwellers
in the solar orb or they had become gods having birth. In the
preyious two chapfers on Madhu-Vidyd and Indra=Maghavan,
we haveeascertained that they lived at Kuruksetra about
4000 B.C. ¢ .

If our interpretation be correct, it is I;roved that the Vedic
Hindus of Vamadeva’s time reckoned the year by the lkeliacal
.ristng - of the Sothis or the dog-star as was done by the ancient
Bgyptians.

12—1408B



. CHAPTER V1
“VEDIC ANTIQCITY
A The T radition of Indra’s Vittory over the Asuras

The function of hoisting Indra’s flag was an ignportant festival
in ancient India. In the Mahdbhdrate there can be found five
" %r’ six references to the hoisting of the Indradhraja (Indra’s flag)
the first of which is to be found in the Adi-parve in the story of
Tapati®and Sarivarana. the second in the Bhisina-parva describmg
how the hero fell on his "bed of arrows’, the third and the fourth «
in the Drona-parva describing the fight with maces between
Bhima and Salya and also that between Abhimanyu and the son
of Duh$asana, and the fifth in the Sulya Parra describing the
death of Salya. The descriptions are conined to the falling of a
princely and tall warrior on the ground compared to the Indra-
dhovaja or Indra’s flag staff when laid down on the ground. The
hoisting of [ndra’s flag, therefore, was a very ancient custom.
The lowering of the flag staff was also perhaps an important

. ' fadt fafad wrd s s fa a1 *
. § fe =e1 wgwd favg ufad ¥fa
MBh., Adi, 178.3.
. * gEdEd TAqee: ¥ gEIGHAIH
[ ]
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> At wRREary werAt g el |

799 Yaqal Faarfaerasfaa )
¢ . MBh., Drona, 14,29.
* qEAA EvaEee gfadr faat h .
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ceremeny usually performed 5 days after the hoisting. “Eyen in
Kalidasa’s Raghuvamsa in the description of Raghu as king of
Ayodhya after his father Dilipa, we have reference to the hoisting
of the Indradhvaja, which was both adorned and high.!

According to Mallinatha, the Bhavisya Purdna says that the
kings who make the procession of Indra’s flag in a car
(Ratha) would have their Ringdoms favoured by timely rain.? The
further (iescription of how «this flag was hoisted *and how
was carried in a car through the main streets of the King’s
capital i in ancient India is described in the Brhat Samhitd of
Varaha- Mlhlra chapter 42. “The gods approached Brahma and
said to him: ‘O Liord, we cannot stand in battle against the
Asuras on equal terms. Hence we approach you as our only

-shelter.” Brahmi told the gods, ‘the Lord Kedava who %s now

floating in the sea of milk would give you such a-flag that on
seeing it the demons would not be able to.stand in the battlefield
before you'. Ha.vir;g obtained this boon, the gods with Indra
went to the sea of milk and began to praise Visnu. The great
God thus appeased gave them a flag which would lead them to
\Jetory Indra having got this flag was highly delighted.”
Bha,ttotpala while commentmg on the above quotes from Garga

. the following passage: ° The Asuras on seeing that flag were,
- struck by its brilliance, got confounded and of broken ranks,

defeated and fled in the month of Bhadrapada. The thousand-
eyed Indra by his thunderbolt killed the Asuras in the - nlght in
which the moon was at 4dntarcs, went to heaven aftdr winning
the battle, on the night with the moon, whom he met on the way
at the star Sravan® (Altair).” o
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 he worshipped it according to the Sastric rites.
By this worship, Maghavan was highly pleased and said that the
! ' S Sepg *
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kings swho thus behave would be as rich as the Vasus, andin the
world theft commands would always be accomplished. Their
subjects also being favoured with rich harvest and being free
from fear and diseases, would be deligh.ted. *
¢  The ceremony of the hoisting of Indra’s flag was performed
in the 12th tithi of the light half of the lunar month of Bhadra-
pada, with the moon near Sravand (Altair), as such, was the
*day on which Indra achieved his victory over the Asuras. Hence
Garga says:— ®
“There the hoisting of the flag is to be preferted in, the 12th
s tithi with the moon near the star Sravand (Altair) either in the
muhiirta of the day which is known as Vijaya or déva or in any
other part of the day.”
A muhirta=1/30th part of day and night or 24 hours. The
« muhirts which is here called Vijaye was perhaps the &th and’
Asva the 4th which ip the astroriomy of the Athurva Vedu are

-

respectively called Abliit and Saralifiala. ~

The day for the hoisting of Indra’s flag is even now shown
in Hindu calendars, though the ceretiony is now more honoured
in the breach than in the observace. . .

Hence the day of hoisting of the Indradhivaju is the

- anniversary of Indra’s victory over the Asurus or the clouds. We

take it that this was the day of the summer solstice according to
the recorded tradition. .

Now the day for the ceremony falls on the 12th tithi-day of
Bhadra in the following years in our own times on the dateq

«shown below :— ‘ :

* 1939 A. D, 24th Sept, 1929 A. D° 15th Sept.
1938 6th Sept. © 1928 26th Sept.
19387 L7th Sept. 1927 gth Sept.
1936 27th Sept. 1926 19th Sept.
1983 + 10th Sept. 1924 30th Sept.?
1984 20th Sept. 1923 * 21st Sept.
1932 ° 11th Sept. 1922 ¥+ g3edSept.
1931 22nd Sept. . 1921 13th Sept.

1980 " 4th Sept. .

.
* 8. B. Diksita's qieatg- sfa.are, lat Edn., p. 98.

V In the year 1945, on the dey fur fhe o e m«uy, the twelfrh Hi1he did -uct extend
11}l the meon reached Sravanag,
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Sravand or Altair, has now the celestial longitude 6f’ab9ut 301°.
When the 11th tithi is just over, the moon must be ahead of the
sun by 182°, Hence on the day on which the moon would be near
Sravana @nd 11 tithis old, the sun should have the longitude of
169° or accordlng to our current signs of the Zodiac, which will be.
45 26° nearly, the date would be about the 12th September. In
the abqve table formed*®from our calendars the date oscillates
between the 8rd and the® 27th September, and® the mean date
becomes the 15th 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, 192% This date is

" not far removed from what we got by a consideration of the
longitude of the star Sravand and the age of the moon. Further,
in ancient times a naksatra meant a star group and nol any part
of the ecliptic, and a tithi meant a day in those days; hence it ig
quite rational to take 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. s
We now proceed with the calculation for determining the
required yea. .

It t=no. of Julian years, counted from Greenwich mean noon
of 1st Janua1y, 1900, and L =the mean longitude of the sun, then
L =280°40'56" + 129602776318 ¢ neglecting the smaller last term.

» Hence from the above formula the mean longitude of the sun
on 15th September, 1929, at Greenw1ch mean noon comes out to
have been 173°58'147, *

In the required yeaw this longitude was roughly equal to 90°
degrees. Hence %s a first step the shifting of the solstices becomes
83°58'. Now the mean rate of annual precession during the period
between the required date and 1929 A. D.=49/ '5903. With this
rate the time required by the solstices to fall back through 83°58"
becomes 6096 years nearly, which shows as a* first approximation
thad the reqmred. date is 6067 years before 1900 A. D

Now we are to tind out the position of the sun’s apogee 60 67 .

«centuries earlier than 1900 A, D. If w=apogee of the sun’s
apparent orbit, then . T e

[ ]
= =101°1315" + 61897081+ 1'63t* {07.012¢°,
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where t=no. of Julian centuries from 1900 A. D. Thisgives
the long.itudga of the apogee at the required epoch to be 357°51".
Henza the 8un’s mean anomaly counted from the apogee=92°9,
the sun’s mean longitude being taken equal to 90°.

. , Similarly the eccentricity of the sub’s orbit at that remote
epoch="01882 and the gun’s equation ol centre works out to be
2°9’.  This equation is to be applied negaetively to the mean sun
fqr 15th September, 1929. which yields the true shifting of the
solstices to be 81°49" or 2°Y less than the value obtained before.
This diminishes the number of elapsed years by,159. So the
required date is 5987 years earlier than 1929 A. D. or Ts 4009
3. €. which may roughly be tuken to be 4000 B. C.

This date is the same that obtained before in the chapters IV
and V afld confirmed in chapter VI, on the Rbhus. Hence the
Hindu Calendar faithfully records the time when Indra, the rain-
';;iver. began: to function with the heliacal rising of Maghd or a
Lean’s at Kuruksetra. Indra’s fight with the Asuras is here the

o same thing as his killing Vrtra or even Vrtras.



'CHAPTER VIII
VEDIC ANTIQUITY *

Miscllaneous Indications, of Vedic Antiquity frow the Vedas.

1)

In the chapters on ‘¢ Madhu-Vidy3 or the Science of Spring’
and ¢ When Indra became Maghavan ’ and in other auxiliary
chapters, I have established that the culture of tlme Vedic Higdl}s
date from about 4000 B.C., and at that time the V :.rnal Equinox
was near A Orionis, Summer Solstice near the star ] Leonis,
Autumnal Equinox near A Scorpionis and that the W.
Solstice was near the star o Pegasi. The two. stars o ande
B Pegasi form .the group known as the wnaksatra Pirva-
Bhadrapada, and its presiding deity, as is well known, is named
Aja-Ekapdt which is rendersd in English as ‘“ one-footed goat.”” ®
In the Jyautisa- Vcddﬁgas, the naksatra itself is read Aja-Ekapdt.
Ta the Taittisiya Samhitd® we have ¢ SIGIT TAITH THITEAAT,”
i.e., of the naksatra Prosthapadd, the deity is Aja-Ekapat. The
Taittiriya Brahmanae ® has also the statement ¢ of the one-footed
goat (Adjasya " Ekapadah) the naksatra is Progthapadas. Now
the tradition - spoken of above that there was a time ig ancient
Vedic Hindu culture, when the winter solstitial colure passed
t'hrough the star o Pegasi or the naksatra Pdrva-’Bhddmpadn,
is preserved in the Afharva Veda,-XIII, 1,6 and also in,T.
Brahmana accordihg to Whitney and which runs as follows :—*

ﬁEa"r arargfirEt S a% g TEEst aqr |
aa s exafise s awagfel e wan

Whitney translates this verse thus:—

““ The rdddy .one generated lieaver,-and-e‘arbh :* there the
most exalted (Paramesthin) stretched the line (fantw) ; there was
. °

1 7. Samhita, IV, 4, 10. *
2 I, Brahmana, I,5,1, .
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supported the one-footed goat (4ja-Ekapada); by strength he
made firtn hgaven-and-earth.” °

Whitney e rendering is very accurate and he adds the following
note :—

“Ppp reads in ¢ ckapidyo. Thesverse occurs in T.B.
(ii.. 5.23),' with only slight variants: fasmin for tatrein b and c,
and ckapdt in ¢.”’ . .

o The above kas clearly an astronomigal interpretation which did
not dawn upon the translator. Here the word 1je-Ekapdt,
clearly means the nuksatra Piirva-Bhidrapada of v.vh‘ich the chief
star (junction star) is o Pegosi, and the word tantu =lihe, the
wenter solstitial colure. Rofista=ruddy one, undoubtedly means
the ruddy sun as understood by Whitney.

The ‘hterpretation is, that it was the sun who separated the
heaven from the earth, or part of the heavens in which the
sun moved, viz., the part of the sphere lying between the tropics
of Cancer and Capricorn which is expressed by the word yaur

e in this verse. The Jine of the winter solstice was drawn through
a Pegasi by some person of forgotten memory who is traditionally

* called here Poranicsthin or Bralina. ln the chapter on Rbhus
I have shown that it was they who separated the .heixven trom
the earth and who ¢ mentally ’ constructed the ¢ car of the Advins’
and the ‘ horses of Indrz." Here the word Paraniesthin stands
for the Rbhus of forgotten memory. The method by which this
line as spoken of above was drawn, was perhaps this that the
day of Visuv@n or the summer solstice day of one year was a
full-moon day and the full moon was obgerved as conjoined with
tha star o Pegasi by a simultaneous meridiane crossing of the
moon and the star. Thus tbe winter solstitial colure was

, inferred to be passing straight through the star « Pegasi.

We quote the next three verses of the Atharva Vedq in
support of our interpretation. Whitney trapslates them thus :—

“7. The roddy one made firm heaven-gnd-earth, by*him
' .was established the sky (svar), by himn the firmament (naka); by

1 Qfed .e,nawfmﬁ s | afeied @S qam ) g g FweayE

oz'eg gEEfEa 9 a1 as o th.e T. Br&hwrﬁarﬁz.
. s
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him the atmosphere, the spaces (mjas) were- measured out.; by
him the gods discovered immortality.”’ .

““8. . The ruddy one examined (vi-mré) the ol formed
collecting to himself the fore-ascents .(praruha) and .the ascents
(ruha) ; havmg ascended the sky W]th great greatness, let him
anoint’ thy kingdom with milk, with ghee."’ * . *
o 9, What ascents (ruha) fore-ascents’ (pmruha) thou hast,
what on®ascents (aruha) thou hast with which thou fllest the sky,
the atmosphere, with the ‘brahman, with the milk of then?
ingreasing, do thdu watch over the people in the kmgdom of the
ruddy ome.”” *

In the ﬁrst of these three verses, the heavens are d1V1ded,-
into (1) svar, (2) ndka, and perhaps also into (3) the atmosphere,
and by the sun, it is stated that the spaces' were measured out.
Here by the word svar is meant the part of the  celestial sphére
between the two tropics and the rema,ining. portion was named-
naka T
In the second verse we have the words ruha and praruha
wh;ch must mean respectively the northern and southern limits
of the sun’s ascent as estimated on the meridian. . All these
considerations lead us to think that the “ line of Brahma *’ of the
Atharva Veda and the Taittiriya Brdhhwn;z was undoubtedly
the winter solstitial colure passing through the star o Pegasi.
Hence our finding the date of the earliest Vedic culture as 4000
B.C. finds a most unexpected corroboration from the tsadition
recorded in the above-mentioned Vedic literature., It shows
claarly that the earliest of the Vedic Hindus, the Rbhus, were
interested pnncxpall.y in tfe determination of the solstitial colures
and not much so in finding the equinoxial colures. The mention
of Rohini as the first star in the Mahabharata and the. mention

1 Jfed) atiefad 9z'swq wsafud a9 Wi |
arfist faffan wwife % 2a1 smawafi= io)
2 ﬁ'ﬁfim'?. saufeged gargate; gedl wew 1
faa &g weAl @fedt § ] UgAAR 9991 539 IS0
LoamE qE FRET A AT mﬁatmrﬁ; f‘eaﬂﬁf&m{ bow
arat sl gaEr e ffa ay smafs Afsaw e
18—1408B . .
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of the two Rohinis in the Taittiriya Surhitd and the Taittiriya
Brahmanae with a difference of exactly 180° of longitude, suggests
thate the 8etermination of the vernal equinox by the ancient
(Vedic) Hindus could not have happened before 3050, B.C. The
JMahibharata again speaks of the full noons at the Krttikds and
the Maghds, and ag these stars Krttika (y Tauki) and.Magh(i
(a Leonis) differ in longitude by almost exactly 90° degrees, the
a@bove statenlent points accurately .to the positions respectively
of the V. Equinox and the summer solstice of the date 2350 B.C.
although perhaps determined about 2449 B.C.,.the date ofthe
._Bhira,ta battlg which was also the date of the Taittiriya’Smhhitd,
*as it speaks of the Krttikds as the first naksatra.

T tried to interpret the Atharva reference quoted above in
terms Of the heliacal rising of » Pcgasi with the sun at vernal
equinox, conjoined with Rohini, but this interpretation was found
impossible astronomically.

In the Chapter on *“ Madhu-Vidya or the Science of Spring,”
1 bave demonstrated that the Science of Spring was the knowledge
‘that spring set iu near about Kuruksetra with the heliacal rising
of the Asvini group of stars, viz., the stars , 8 and y Arietis. The
date from this condition, T have shown, comes out to be 4000 B.C

The further confirmation of this finding of mine has also been
‘found from the Rg-Veda itself. In M.I. 85, the verses 13.15
run as follows! :—

*“ Indra, with the bones of Dadhyafic, slew ninety times nine
Vrtras.” * -
‘“ Wishing for the horse’s head hidden in the mountains,® he

®found it at Saryanivat.” J

« The (solar rays) found on this occasion the light of Tvagtr
verily concealed in the mansion of the moving moon.”............
......... (Wilson).

o | ¥ AtV aremfagas | sty AedvE i
swpuaE qfwT vaR=efg T afsgsegenafa nys)

FATEMHRAAH @gfis] | s@n wgay 22 yguy’ *
1 am idebted to Mrs. A.8.D. Maunder, F.R.A.8. for drawing my attention to these
verses. . .

L ]
. .
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\
In Wilson’s translation, the last verse should begin with

“ He ¥ in place of *“ The (solat rays).” . The first verse says that

Indra slew his enemies called Vrtras (i.e., Clouds& w1th the -

thunderbolt made of the bone of the fictitious person - Da,dhya,nc .
as the tradition from the Parinas Says. In the second verse

Indra discovesed that- spring had - just - begun Jwith the heliacal_ *

rising of the horse’s head or Aévini cluster when he observed it
from thelake Sa.rya,na,va,t which was near  Kuruksefra according
to the commentator. In the third verse the occasion or the timé
" of obgervation wa8 when Tvastr (=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 adhitted that g
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 wsed the
same data for arriving at the date 4000 B.C. in the chapter on
Madhu-Vidya.

In another place of the Rg-Veda, Indra is called mesa (the
ram)—M.I. 51,1 runs thus®:—

““ Animate with praise that Ram, Indra, who is adored by
many, who is gratified by hymns and is an ocean of wealth.”......
...... Wilson. )

In explaining why Indra is called a ram (mesa), Wilson refers
to a legend, in which it is narrated, that Indra came in the form
of ram to the sacrifice solemnized by Medbatithi and drank the
Soma juice. .

Now the sacrificial year began with spring generally, hence
Imira’s coming to the sacpjfice began by Medhatithi must mean

. the heliacal rising qf Aries (rather the A$vini cluster at the hegd
of the Ram) at the beginning of spring. This is therefore easily
interpreted by the Madhu-Vidya, and Medhatithi must Ye a very
ancient rsi, much anterior to Vimadeva who foarished about
2760 B.C..as determined in a previous chapter. o

It ;must be admltted that in the Rg-Vcda we have the
mentlon of the* constellatxonq Mesa (Aries) and Vrsabia (Bull),?

[ ]
' sifue A9 yesaatuatey’ Mtdear asgat
? Rg-Veds, M. I. 116, 18, ¢

L] ¢ L ]
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which .Were' quite forgotten or disused in the later Vedic. times
and also ig the Vedangas. I have not got the names of the
othey signs®of Zodiac in the Rg-Veda; perhaps they were not all
formed in those days. [ have already pointed out thje dropping
of some other old constellations in the later Vedic literature, the
1% edargas and the,Mahdabhdrata. . )

Tt is perhaps unmistakably established that the earliest date
for the VediceHindu culture must be about 4000 B.C.  °



CHAPTER 'IX

VEDIC ANTIQUITY
T.he Solar Eclipse in the Rgv‘eda. and the dat8 of At'r_i. o

- In the pr.es:ant chapter we propose to find the time of the
solar €clipse described in the Rg-Veda, the time which was
undoubtedly that of the rsi Atri. who was the author of the
hymn V, 40, 5-9. The first attempt at finding the date of this
event was made by Ludwig ' in May, 1885, with the assstance of
the Viennese astronomer Oppolzer. Ludwig imagined that there
were references to four eclipses of the sun in the Rg-Veda, viz.]
V, 40, 5-9; V, 33, 4; X. 138, 3a and X, 138,4. 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 dsy and the
appéarance of the clouds. Ludwig’s paper was severely criticised
by Whitney in 1:85 under the caption “ On Professor Ludwig’s
views respecting total eclipses of the sun as noticed in the
Rg-Veda,” in the JAOS XIII, pp. Ixi-lxvi, for October of the
same year. Whitney ends his discussion by malsing the
following remark : .

““There are many otper versions and statements and inferexzces
in Prof. Ludwig’s paper to which serious exception might, be
taken ; but it was best to limit'the discussion to the main point
had in view—namely to show that no result possessing even
presumptive and p{ovisional value as bearing on ancient Hindu®
chronology has been r.eached by bis investigatien.’’

We shall shqw that Prof.. Ludwig’s interpreta..tion of the
Rgveda reference was not correct as this present chapter is *
developed. Prof C. R. Lanman in the year 1893 wrote a paper

. - 4 [ ]
) L Paper published in Sitzunggberichte of the Bohemian ®Academy of ‘Science
in 1885 ' :

. ¢ .
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on Rgveda.V, 40 and 1ts Buddhist parallel in Festscrift Roth 187.
Eclipse'du.Soliel par Svarbhdnu, parallel Samyukta Nil.cdya,
11, 1, 10, cited 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 contgmporary with the Sawmyukta Nikdya event.
To settle chronology by a reference tq a solar eclipse is a very
diiﬁcult matters no easy-going researches can be of any® value.
Without making further attempt at tracing all the different
attempts made before by other resea.rcbers,.vze proceed to
interpret the Rgveda reference V, 40, 5-9. The original Sanskrit
760’8 are :— ¢

LG gw SvigErEagge || sRElRg I g gEar-
Aftag: ) EeERrraeeERR smAsEET ) TR 9w
aramade ghan mgm gl i il qeeswE s -
Raafrmda . = felsaf asuaEidgEd aonE e oy [rEn-

TG T B Jaremdatige | o ge /i awoa
walAEsAgEa e ¥ 3 g SWigEREiEgge | seae-
* Frafaeg AT §ATITT RN . .

Wilson’s translation runs as follows :—

“5. When O BSirya, the son of asura, Svarbhdnu, over-
spread (father ‘struck’) thee with darkness, the worlds were
beheld like one bewildered not knowing his place.”’

L )

The second line perhaps is more correctly translated ase
‘* the worlds shone lustreless like a confm}ided tactless person.”’

.“6. ‘When, Indra, thou wast dissipatihg those illusions of
Svarbhdnu® which were spread below the sun, then Atri, by his
® fourth sacred prayer (turiyena brahmand), discovered (rather
‘rescued’) the sun, concealed by the darkness impeding his
functions.” ¢ .

Wbit-ne'y explains that Svarbhdnu means si.mply"‘sky-light.”
"Whatever that may be, what interests us here is the phrasg
¢ turiyena prahmand.”” ““ by the fourth sacred prayer’’, as trans-
lated by WilsofA after Sayana. Sgme say that this means a

[ ¢ .
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quadranb or the fourth part of a graduated circle, which we
cannot take to be correct. The use of the gradqa,ted cxrcle,
or its fourth part in Vedic times was an impossibility ¢ we gcould
admit the_ validity of the interpretation if the event belonged
to Brahmadupta;s time (628 A.D.). Further it is a ba,rren
meaning throwing no light on any cweumstance of the echpse
As Wilson following Saygna translates the phrase as ‘“ by the
fourth %acred prayer,”” we may take this to be the only corregt
interpretation. As the fonrth prayer of the day, most likely
belonged to the *fourth part of the day, we interpret that the
eclipse ™ question was finished in the fourth part of the day.
Again the phrase ‘turiyena brahmand.’ may also be ifitet-
preted in a different way. The word  brahman * itself may mean
the summer solstice day. In the Sankhdyana Aranyaka® (Keith’s
ttanslation), the Mahdvrata day is spoken of as * This day is
‘Brahman’ (I, 2) and again the same day is thus referred to,”
‘¢ Brahman is this day” ( 1,18). In the Jaiminiya Brahmana,
II, 409-10, we have wn& dHaged fagal agEaw aqqf‘a,
which means that the mahdvrata ceremony used to be performed
on the Visuvant or the summer solstice day. We thus under- .
stand that ‘‘turiyena brahmand’’ 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 ‘‘turiyena  brahmand=turiyena  kalena
brahmadivasena.”” ‘‘Brahman’ thus means the longest day of
year, which seems quite natural). .

® 7, [Surya speaksd; Let not the violater, Atri, throudh
" hunger, swallow ewith fearful (darkness) me who am thines ;
thou art Mitra whose waa,lth is truth: do thou and the royal
Varuna both protect me.’

This verse seems to suggest that the eclipse in -question "
althougheapprehended to be total was not so aé the place of the '
-obsegver. Atri is here spoken of as having saved the sun from
total disappcarance. The verse is perhaps an &xample .of .
‘‘wisdom or power after the event.’ .

“8, Then the Brdhmana (Atrl), applying the stones together, ,
propitiating the gods with, praise, and adoffing - them with

. ¢ A
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reverence, placed the eye of Siryu (sun} in the sky ; he dissipated
the delasions of Svarbhanu.”’ *

Here A.tri is alleged to have found out the instant of the end
of ec‘lipse by counting stones together—a practice which was
continued even up to the time of Prthadaka (884 A.D.).

* Atri's placing the eye of Sarya in the sky shows,that the end
of the eclipse was visible or the ecl pse finished before sunset.

9., Thegsun, whom the asura Svar.bh%'x'nu envelopeds (rather
‘Struck’) with darkness, the sons of Atri subsequently recovered ;
no others were able (to effect his release).”’ .

As t> the day of the year on which this eclipse took place,
tge-Kausitaki Brahmana, (xxiv, 3, 4) throws clearer light :—

waieigulRe  anmRawaerEniiEie o aggaeE ar
qeaga STRE GRS EE, AT sregeieiiyee
ITEEE WEE qAeTsgEa od (gie od  gegued  amggaEdr
RgIagIE=ganaiT ¥ SEAT AAAEE AT a1 @A
. Ty TaTal AT AR aAAITEIYAd GULIETead qaEId, SEHT

SEcisifcicer
. 4 3 g wigemaiage | | .
SErERAfIEE) FTEgE 0 i

Keith translates the passage as follows :(—

““Svarbhinu, an Asura, pierced with darkaess the sun ; the
Atris were fain to smite away its darkness ; they performed,
before the *Visuvant, this eet of three days, with saptadasa
(se.venteen)" stoma. They smote away\the darkness In froo%
ofe it ; that settled behind, they erformed the same
three day rite after the Visuvant ; they simote away the darkness

, behind it." Those who perform knowing thus, this three-day
(rite) with the Saptadasa stoma on both sideg of the Visuvant,
verily those sacrificers smite away evil from both worlds. They
call them the Svarasimans ; by them the.At‘is rescued (gpas-
pravata) the sun from the darknesss; in that fhey rescned,
: therefore, are the Svarasimans, This is declared in a rc. .

.
1 ¢f. Caleutta University Publication of the Khandakhadyaka, with Prthiadaka’s
. -

Commentary, page 16.
. ¢ .
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“ The sun which Svarbhinu
The Asura pierced with darkness,
The Atris found it,
, None other could do so0.”

We gather from this passage that the day on which the
eclipse’ happtned was the Visuvant day., Now the word
‘Visuvant,” according, te the Aistareya and the Kausitaki
Brihmarias, meant the summer solstize day, as I kave set forth
elsewhere. The arguments may be summarised thus:—

+According tp "the Aitareya Brahmana, the Visuvant and the
Ekavimsa day was the same df‘my, the day on which the gods
raised up the sun to the highest point in the heavens, and thaw.
on this day the sun bsing held on either side by a period of 10
days (Viraj) did not waver though he. went over these %worlds.

-Or that the Visuvant was the true summer solstice day. The

Kausitaki. Brahmana also says that the sun starting northward
from the winter solstice on the new moon day of Magha, reached
the Visuvant after six months. Thus according these two Rg-
Veda Brahmanas the Visuvant day meant the s. s. day only.

In the days of the Taittiriya Samhita 2446 B.C. and the Tandya
Brahana (about 1700 B.C.), the word Visuvant came to mean
the middle day of ihe 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 tima (1400 B.C.) of the VeddrnigaS,' the
vernal or the autumnal equinox day. The question t8 settle is
which of these three mea,y'ngs should we accept for the correct
interpretation of this Rgvedic reference. Hence in interpretin.g
a Rgveda reference, we should take the word Visuvant as the
summer solstice day only, as this is the meaning of it Yiven by
the Rgveda Brahmgnas. Another point that needs be clarified
is to get af the rougl time of Atri and the place of his observation
of this eclipse. We shall use the Rgveda references alone.

As to Atri,'t-here'are many references in the Rgveda :*

1,51,8; 1,112,7; 1,116,8; 1,119,6; 1,139,9;
1,180,4; I,183,5; V,78,6-7; VI, 68,5; VII,71,5;

L]
1 Yajuse Jyautisam, 23.

1414088 « .
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VIII, 85,19 ; VIII, 36,7 : VIIL, 37,7 ; VIII, 42,5 ; VII,

62,38 ¥,39,9:X, 143, 18 ; X, 150, 5. *
Some of them are cited below as evidence to show where

and when Atri lived.

. (‘a) I, 51, 3 addressed to Indra— .
““ Thou hast shewn the way to Atri, who vexes his adversaries
by a hundred doors.”” * . .

@ 1,112, 7 2ddrecsed to the Advins—

“ You rendered the scorching heat pleasurable to Atri.’’ ?
() I, 119, 6 addressed to the ASvina— . .

. You querfthed with snow (himenay for Atri, the scorching
heat.”"”
(dy 1, 1}6, 8, addressed to the Afvins—

“You quenched with cold (himena), the blazing flames (that

* encompassed Atri), and supplied him with fcod-supported

strength ; you extricated him, Asvins, from the dark cavern into

which he had been thrown headlong, and restored him to every
4

*® kind of welfare.
(ey 1,139, 9, addressed by Parucchepa to Agni, showing the
high antiquity in which Atri lived.— . .
“ The ancient Dadhyaiic, Angiras, Priyamedha, Kanva, Atri
and Manu have known my birth ' °
(h I, 181, 4 to the Advins—
“ You rendered the heat as soothing as sweet butter to Abri.””
(¢VV, 73, 697 to the Aévins :(—
. Leaders (of rites), Atri recogniza{ your benevolence witll a
geateful mind on account of the relief )Qu afforded him, when,

. ! mﬁéaa gy mafaq |
! ad vﬁiﬁmaﬁfﬁ |
S fgWw ¥ ufiaqAad | -
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Nasatyas, through his praise of you, he found the fiery heat
innocfious.”” ¢‘ Atri wae rescued by your acts.’ e
From these quotations it would appear thab Atri took shelter
in a cave with a: hundred doors or openings, where he felt
~ scorching heat, which wgs allayed by a thaw of .ice from the-
snow-capped fop of the mountain peak, at the. bottom of which’
this cave was situated. From the quotatiod (e), we gather that

Atri was a.contemporary of Dadhyafic, Angiras, Priyamedba, |

Kanva and Manu, was probably one of the first batch of Aryans
to pour into the Punjab. The favour of the Asvins which Atri

is alleged to have received was at the time perhaps of the rising .

of o Arietis in the east at the end of evening twilight. For thig.
astronomical event at about 4000 B.C. at the latitude of
Kuruksetra, the Sun’s longitude comes out to have been §7° 54/,
which 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 bhymn
attributed to Atri, bappened on the Visuvant or the summer
solstice day either correctly ascertained or estimated, in -the
fourth part of the day of the meridian of Kuruksetra. »

1. Now the Visuvant day as correctly ascertained weuld be
the true summer solstice day, as we have reasons to bglieve tha.b
its, ascertainment was possible for the Vedic people. Next if we

suppose that as the Vedxc‘ear was of 366 days, the 8.S. day was

estimated from an olffervational determination of it one year
before, the estimated S.S. day would tend to-fall on the day
following the true S.S. day. Hence we have to understand that
by the word V1§uvan., we are,to understand ezt.hcr the true 8.

y ' gifafeRaTs aueE 2 3wt e
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Solstice day or the day following it, if we suppose that both the
winter bndesu/mncr solstice days were truly determined bij the
Vedic calendar inakers of those times.

2. Then again if we suppose that the W. Solstice day was
correctly ascertained by observation as a new-moon day of Mdgha,
and the summer solstice day was always es'imated, «the so’calied
8.S. day of thoqe timss  would have many variants. The
Kausitaki  Rrihmana, the Aitareyu I.Br«'ihm.rma and the
V.eddr'tgus take the sun's northerly and southerly courses to
be of equal durations. This is possible only *whean the sun’s
apogee has the longitude of 90° or 270°. In the actual ease the
vartation is shown below :—

Half year from Half year from
Year. W. Solstice to 8. Solstice to
S. Solstice, W, Solstice,
—4000 A.D, 187  days 17824 days
—3000 A.D. 18675 ,, 17849,
—2000 A.D, 186°10 ,, 179°14 ’e
—1000 A.D. 18520 ,, 18004

The following interpretations may consequently be put on
the Visuvant day of Vedic literature :—

(a) Tf the eclipse happened about 4000 B.C., on the estimated
S. Solstice day from an accurate determination of the W. Solstice
day on a }Mdagha-new-moon day, in 2} years (tropical) the number
of days would correctly be=917 or even QI8 days: whereas
according to the Vedic calendars the same %eriod would comprise
915 days dnly. Hence the estimated S. Solstice day would be
2 or 8 days before the true date.

(b) If about 4602 B.C., the eclipse happe:‘xed on theestimated
S. Solstice day, under the same system of reckoning for lé.years
(tropical) ,®the number of days in this period=2744 days correct
* and in the Vedic calendar there would be 2745 days 1n=1tead
Hence Jw estimated S. Solstice day would be the day follou,znq
the true S’ Solstice day.
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Hence in looking for the solar eclipse on the Visuvant day
as int8rpreted in 1 and 2 (b) above, we must take it te mean
either the true summer solstice day or the day following: it.

In the case 2(a) we shall have to look for the eclipse Z or 3
days before the true S. Solstice day; in this case we. would be
contertt on poinﬁng out the suitable eclipse or eclipres. The *
detailed study will be made in the other cast only.

We begin with former cases which are the more 1mp01tant
for many reasons set forth before. °

Hence the sdlar eclipse we want {o ﬁnd the date of, must
satlsfy the followmd conditions :— ‘

(1) 1t must have happened on the summer sOlstice day os qp
the day following and no other date is admissible.

(2) It must have been a central solar eclipse. .

(3; It must have happened or rather ended in the’ fourt,h part
of the day for the meridian of Kuruksetra.

4) It must have been observed from a cave at the fost of a
snow capped peak either of the Himalayas or of the Karakoram e
Range.

(3) That at the place of Atri, the eclipse did not reach the )
“totality. ' ' ' v

(6) It must have bhappened between 4000 to 2400 B.C.,
neither earlier nor later, when the word Visuvant had its oldest
meanmg, viz., the summer solstice day. -

We now proceed to determine the central solar eglipse whlch
meust satisfy all the condjjions enumerated above. We get ata
central solar echpse ha Knnc on the 21st July, 3146 B.C. *

The Kaugsitaki BJ;zmana says that the sup turned north on
the new moon of Mdagha. This Magha is not an ordinery month
of Magha as it comgs every year, but it was the Vedic standard ®
month of Mdgha¥ which came in our times in the years 1924, °
1927, 1932 and 1938, as has been shown in another place.
I tried the monthd of Magha of the years 1924, 1932, eand 1935,
but these did not lead to a central solar eclipse. The Vedic*
month of Magha as it came in.the year 1927 B.C., however,
did yield the .central solar eclipse on the 21st July.,"3146 B.C.;*
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on the day following the summer solstice day in the following
way :— - 0

In the year 1927 A.D., the Vedic standard month of Mdgha
lasted from'February, Y to March, 3, balf the Vedic lustrom or
full 31 lunations after this, date came the 3rd of eptember,

« 1929 AD., on which day the new moon bappened at.about
G. M. noon. e .

Now on the 3rd September, 1929, G.M.N., the sun’s mean
lgngitude froth Newcomb’s equation comes out to have been
=162° 8’ 83", Tgnoring the sun’s equation [ assumed as a first
step that this longitude was =90° at the year we gant lo
determine. Thjs shows a total shifting of the solstices by
72° 9 83", representing a lapse of 5227 years till 1929 A.D.
From which we get that the longitude of the sun’s apogee was
12° 36/ 48" at 5198 centuries before 1900 A.D. The eccentricity
of the sun’s orbit was ='01858 mnearly. Hence the sun’s
equation for the mean longitude of 90° was = —2° 5’ 9" nearly.
This equation is applied to the mean longitude of the sun at

o U.M.N. onthe 3rd September, 1929, viz., to 162° & 32"”. The
result 160° 3/ for 1929 A.D. was =9Y0° in the year we want to

* determine. This gives a total shifting of the solstice yp to
1929 A.D. to be=T70° &' nearly, indicating a lapse of 5074 years.
Now since 5074=1939x2+160x7+19x4, and as 1939, 160 and
19 years are lunisolar cycles, it may be inferred that the number
of elapsed years till 1929 A.D. does not require any change .to
make the vear arrived at similar to 1929 A.D.

Now 5074 sidereal years=1853311 days .
. =5074 Julian yeRy +32°5 days.
Hence the Julian date arrived at °

=—8145 A.D. July, 20.
or =3046 B.C. July, 20.

. Nowon July, 20. and on July, 21@ 8146 B.C.,
3146 B.C., G.M. N, . G.MN. ®
(1) : 2) o .
. Mean Sun=981°51’ 487°42 ~ Mean Sun=92° 50/ 56775
Mean Moon=80°1" 417°45 . Mean Moon =93° 12/ 16745 .

Moon’s Node=270°31’ 257°00  Moosn’s D. Node=%90° 18’ 14737
Moon’s Perigee=250°89' 17°02  Moon’s Perigee=250° 45' 42707
. o

[ * .
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The sun and the moon’s elemsnts have been caleulated back
from"the equations given by Newcomb and Brown, respéctively,
which have been taken as correct from 4500 B.&. up fo the
modern times.

The f{gures in column (2) show that on the 21st July,
3146 B.C., there was an annular eclipse of the sun, but this wis
ndt visible from the northern Punjab, and cannot be accepted as
giving us Afri’s time. This eclipse took place (1) on.the day
following the summer solstice, (2) in the 4th part of the day on
the meridian of Kuruksetra. We take this eclipse as the starting
point fer furtber calculations, We find that :—

The mean tropical year at 3146 B.C.=23652425084 days d
The mean synodic month 8146 B.C.=29'5305988 days
Phe mean motion of the moon’s node
at this .epoch =696367'6596 per tropical year, *
The troplcal 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 nnmber of tropical years. We have to proceed as
follows :— ' L.

We want to find only those central eclipses of the sun which
Rappened on the same }a,y (viz., the summer solstice) of the
tropical year. e /

Now, 7 .
‘“ Tropical year 12+ 1 11 1 1 1 ' .
" "Synodic month 2+ 1+ 2+ 1+ 1+ 18+
. ’ [}

e =4
The eonvergen.ts aro:l—z 25 37 99 136 235 4366

1°2°83 "8 11 19 ’ 359
~ The important luni-solar cycles in tropical years are-8, 11, 19,°
and 353, the lunations in them being 99, 136 235 and 4366

respectlve]y
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(b) The convergents to tropieal semi-revolutions of the node in
tropical years )
L J
. ¢ =Y 28 98 121 335
1’8 710" 18" 86 °

® * Yow from these last set of convergents we get, .
[ ]
*
456 years=(335+121) LI
° . e
- =({333+ 19 x 5+ 8 years.

(1) .*. 456 years=_44 revols. of Node

s =5640 lunations very nearly.

Agan 456 years=166551 days

fnd 5640 lunations =166552'6 days.
*  (2) 391 years=(3885 + 2 x 28) years
=(86 + 6) nodal half revolutions
. =21 nodal revols.
. =(353+19x2) years,
Again 391 years= 142810 days
and 4836 lunations = 142810 days.
8) 7(33 years={(335 x 2+ 930) years=41 revols. of Node .
= (853 x 2+ 19 x 8) years= 9487 lunation~ nearly.

Again 763 years=278680 days and 943R]unations= 278680 days. *

L] [ ]
* Trom these we readily get the new set of t'&les —

=4601 lunaticns

*®
* 872 tropical years ,{ =20 revol.—4°01 of motio& of the Node
L]
=42 revol. +20° of motion gf Perigee .
[ 2 L)
. =4836 lunations
.

, 391 tropieal years- 1 =21 revol, +8°i0/ of motion of Node

=44 revol. +73°82/ of motion of Perigee
e, * [}
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[ =235 lunations
19 tfopical years 3y =1 revol.+ 7°31’ motion of the Node .
\ =2 revol + 53°22/ motion of the Peﬁ.gee .

¢ =9437 lunations »

763 tropical years { =41 revol.—~1°11 motlon of the Node

=86°revol. +98°32' motion of the Perigee
o [ J

Agaiﬁ
5640 lunations —1°6 days

{

456 tropical yeers l =24} revol. +28' motion of the Node
(=
i

=51 revol. + 199° motion of th® Pemgee .

.
=804 lunations—1'6 days.
65 tropical years { =3} revols,—2°39' motion of the Node
’ o =7 revols. +125°80/ motion of the Pengee i
( =1039 lunations —1'6 days
84 tropical years % =413 revols. +4°50' motion of the Node. e
L =9 revols. +178°44’ motion of the Perigee .

With the help of these cycles as a first step, I could find
19 central eclipses of the sun near the summer solstice days
extending from 4319 B.C. to 2234 B. C. 1 could then gather
from them 10 central eclipses of the sun happening gither on
the solstice day or onthe day following as exhibited, in Table I,
all of which happened pear the descending node, and I then
worked out 12 centrald)lar eclipses near the ascending nede
which also happened éar the summer solstice day. Of all these
92 central’ eclipses, the eclipse which occurred on July, 26, 3928
B.C. alone meets al] the conditions set forth before. It is worthy e
of note in this c‘nnectlon that one of the essent;lal conditions
for a central solar eclipse to be visible in the northern Punjab
is that the ascerMing node should have a longitude of about
85° degrees and the descending node the longitude of about Y5°.
_degrees, when the eclipse is to happen very near about the
sumwer solstice day. This test applied to other possible central ¢

15—1408B * )
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solar eclipses that may be found in the period under consideration,
will readily show them as unsuitable. My assistant Mr.,Liahiri
has also eome to the same conclusion that no other date save
thateof 26th July, 3928 B.C. meets all the necessary conditions
under which the solar ecljpse described in the Rgveda happened.
Jt is thus found from all the possible methods which we can
think of, that the above represents a unique solution of the
Rg-vedic reference and no other date for it except Jply 26, of
8928 B.C. cdp be true within the range 4300 B.C. to 2400 B.C.
The circumstances of the eclipse for the merigian of Kuruksgetra
and for the latitude of 33}° and 35}° north respectively have
been calculated by my collaborator Mr. Nirmalchand;a Lahiri,
M. A. under my supervieion. Mr. Lahiri bas, I trust, done
this part of the work correctly on methods which had my
approval. The results are summarised below, while the entire
work is exhibited in the appendix II.

Solar eclipse, July 26, 3928 B.C.

() Forthe meridian of Kuraksetra and north lat, 334°.

K. M. Time
Beginning of eclipse ... 3hrs. 17 mins. P. M.
Time of the nearest approach of the
centres ... e 4, 19 ,, .
End of the eclipse e 5, 19 ., .
Mag. of the eclipse = 785 ”
Instant of New Moon == 2 hrs. 58 mias. 'e
Sun’s Long. = 90° 16/ .
o (b) For the meridian of Kuruksetra and ‘rthdat. 35%°.

. K. M. Time
Beginning of eclipse ... 3 hrs. 13 mins. ,,
Nearest approach of centres . 4 .,, 18 ,, "
Ending of &clipse e B 1T,

Magnitude of eclipse = ‘79 . .

The eclipse thus takes place on the summer solstice day, after 3
P.M. and lasts for about two hours and finishes in the last quarter
of the day. The eclipse ends at the above two stations sometime

: ®
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beford sunset. Although it is a fotal echpse of the sun; at the
place of the observer the totality although apprehended was
not reached by it. From this ‘‘disaster’’ the sun was “saved”’
by Atri, as the Rg-veda text says.

Asto Prof. Luudwig’s paper, I have not had access to it yef,
“but from what T could gather of it from Whltney s criticism in
JAOS, 1883, he interpreted the word Visuvant as gn eqyinoctial
day, which is here unjustifiable, since the Kausitaki and the
Aitareya Brahmdnas do not take it in that semse, as I have
shown im the chapter on ¢ The solstice days in Vedic literature.’’
Thede Brahmanas really take the word to mefn the sumwmer
solstice day and nothing else. Hence as Ludwig was wrong
in his iterpretation, Oppolzer who began his caléulatiqq of the
eclipses 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
Rgvedic conditions. Oppolzer’s calculation may be summarised
as :— :

(@) Oct. 2, 1001 B.C.—The eclipfe was annular. Time of
New Moon of the eclipse as given by O’p’pdlier is 4 hrs. 448 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. 449
mins, and the longitude of the Sun was 189° 28.  This, 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 intgfpretation of the word Visuvant as given
by Ludwig, and it fs thffs quite untenable. *

Oppolzer again for his calculations had to depend on
Leverrier’s equations for the sun’s elements and Hansen’s
equations for those of the Moon. But now these equations have
been suppfanted by those of Newcomb and Brown. On Oct. 2,
1001 B.C. at G.M.® Noon, the elements of the sun gnd moon
as deduced from the latest equations are:—

-

Mean Sun = 181° 3V’ 6/°65 New Moon about 5 hrs. before
Mean Moon = 177° 37/ 41719 | or at 7 hrs. G, MJ1-"or 12 bhrs.
A. Node = 175°44/347'30 | 8 mins. A, M. Kuruksetra Mean

Lunar Perigee="76° 15 357'68 | time. *
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It seems that the beginning, the middle and the end of the
eclipse (atﬁgot be correctly obtained from Hansen’s equations.
In th® present case our finding of the N.M. and that of Oppolzer
are different. . .

e As has been said before, Lunman has.pointed out a parallel-
ism of the descrfption of the solar eclipse in the Rgveda, and
that in the Samyukta Nikaya. But ‘we*are unable tp attach
any imp'orta,nc?a to any suggestion therefrom of any synchronism
of the two events. We cannot attach also any chronoloomal
value to such suggestions.’ *

The time of the solar eclipse spoken of in the Rgveda, is thus
obtained as J uly 26, 3928 B.C. This date at once settles the time
of Atri, fhe observer of this eclipse. 1In our finding, this Atri wae
one of the first batch of tha Aryans who tried and succeeded in
settling in the northern Punjab. As shown before, he took
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-Vidya '’ and ‘“ When Indra became Maghavan'' the
dates arrived at were 3995 B.C. and 4170 B.C. These dates
are perhaps capable of being lowered to about 3928 B.L., 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 most
up to date equations for the elements of the sun and the moon
given by Newcomb and Brown be assamed as correct for all
tignes, past, present or future. We thuly arrive at this definite
cdnclusion that the Aryan colonizationNof Yndia began about
3900 B.C,

If this last finding be called 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 drewrte

! The Samyukia Nikdya, velipses are Jiscussed in 2 subseynent chapter, .
. )
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Rg-Veda.

It remains now to say something as to the point raised before,
that the day of the solar echpse in question, v1%., the Visuvan, 1f
estimated, may be two or even three days before the actual S. 8.
day, I could find the following alternative solal eclipses :—

o () On July '24,4058 B.C.,,onw
Mean sun=
o, Moon= 91°24/ 1706,
Lunar Perigee=213°11'/ 3792,

L4

D. Node= 91,25’ 137°97.

89° 5 48/'92,

117

hich at G. M. N., ,

A central annular eclipse, with a magnitude of about ‘79 or
9'5 Indian units on meridian of Kuruksgetra at 33°¢ N. %atitude.
This happended 3 days before the S.8. or the Visuvant day.

In this case the N. M. happened at 17 hrs

(i) On July 22,3583 B.C., on which at G. M. N

Mean Sun= 90°51’
Moon=

36734
89°50' 127-83

Lunar Perigee =104°55" 407381

A. Node=

83°18" 48141

. 12 mins. of

K. M. T.; the end of the eclipse was not visible on the meridian

of Kuruksetra gt the observers’ station. Hence this as a solution
is not acceptable.

[ 4
Interval Julian Date

19 yrs.

APPENDIX I

Remarks

ab

4279 * New Moon 13hrs.
5598  before G. M. N.

21'44 Node u.nfavourable.

4651 -

/ TapLe I
uni.solar elements
G. M. Noon
‘Mean Suq= 92° 21/ 38788
4319 B.C. ", Moon= 91° 57
July 29, D. Node = 99° 50
* Perigee = 29 40
Mean Sun= 92° 44
4300 B.C. ,, Moon = 96 6

July 20 D. Nodee= 92 18
Perigee =* 83 3¢

4519 New nloon 14 hrs,
1633  before G, M. Noon
8847
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872 yrs,

19 yrs.

872eyrs.

372 yrs.

19 yrs.

372 yrs.
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Mean Sun=
3928 B.C. ,, Moon=
July 26 .D. Node=
Perigee =
* * Mean Sun=
3909 B.C. ,, Moon=
July 26 D. Node=
o Perigee =
Mean Sun=
8537 B.C. ,, Moon=
July 23 D. Node =
Perigee =
. Mean Sun=
3165 B.C. ,, Moon=
July 20 D. Node=
Perigee =
Mean Sun=
3146 B.C. ,, Moon=
July 21 D. Node=
. Perigee =
. Mean Sun=
2774 B.C. ,, Moon=
July 18 D. Node =
Perigee =

L ]
Mean Sun=
2402 B.C. ,, Moon=
July 15 * D. Node=
Perigee =

[}
Mean Sun=
2883 B.C: ,, Moon=
July 15 D. Node=
) Perigee =

TaBLe 1 (Contd.)

92° 80! 50'792
92 19 3120
96 86 55°'35
103 37 10°50

92° 53/ 5986
96 28 4240
89 4 2465
155 18 4°'87

92 40 3737
44 2150
26 000
30 4423

27 144°65
89 24765
97 50 2748

198 26 16772
92° 50/ 56°75
93 12 16746

90 18 14'87
250 45 42°07

92° 38’ 33°56

89 8R40'15
94 45 X:88 ,
260 31 23%0

92° 26 4454
85 57 55'89
9 16 9:33

290 16 8004 ,

92° 49/ 59788
90 7 41°78
91 44 1503

« Not visible in
upper India. *

New Moon 8 hrs.
after G, M. N.-

N. Moon about
12 hrs. after
G. M. N.

Not visible in
Northern India.

N. Moon £ hrs. ®
after G. M. N.

N. M. 9 brs,
later.

N. M. 8 hrs,
before G. M. N.*

and not in the pro-

343 * 24 29°58 per part of the day.
* .
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TaBLe .2
[ L
Interval Julian Date  Luni-solar elements at Rémarks
G. M. Noon . .
i Mean Sun = 94°-11! 58793 N. M. about 6 hrs.
4607 B.C. ,, Moon = 93 48 1141 later. 2 days affer.
* Aug. 2 A. Node = 90 - 38 583§ S.S8. -
Perigee =187 57 1592
372 yrs. - - 0 ' '
- Mean Sun = 93° 57’ 38779 N? Moon® 12 hrse
4285 B.C. ,, Moon = 89 58 43'54 later. Not visible
July:80 A. Node = 94 55 2150 in N, India.
* . . Perigee =209 27 4849
372 yrs. o .
Moon Sun . = 93° 43’ 49719 Not visible in N.
3863 B.C. ,, Moon = 86 11’ 5811 India. N. Moon 17
July27 A. Node = 99 14 2900 hrs. iatep. Eclipse
Perigee =229 11 14°02 2 days after S.S.
. 19 yrs. ;
Mean Sun = 94° & 59719 ‘
3844 B.C. ,, Moon = 90 21 10'78 Eclipse 2 days
July27 A. Node = 91 41 5982 after S.8.
Perigee =282 37 392 -
19 yrs. ' )
‘ Mean Sun = 93° -81 023 N. Moon aboub
3825 B.C. ,, Moon = 81 19 4877 24 hrs, later
July 26 A. Node = 84 12 41'63 IKclipse not finish-
- Perigee =836 2- 7'09 ed before sunset.
353 yrs.
. Mean Sun = 98° 53/ 41°769
8472 B.C. ,, Moon = 86 37 1898. N. Moon about
July24 A, Node = 96 4 448 4} hrs. later.
Perigee =802 55 36.26
19 yrs. :
. Mean gon = 94° 16 5237 Eeclipse 2 days
3453 B.C. ,, oon = 90 46 8811 after S. S. c
July 24° %ﬂde = 88 31 44-40 N, M. 8 hrs. eartier
rigee =356 15 5777
353 yrs. ¢
fean Sun = 93 40 53.98 - -t
3100 B.C. J§,, Moon = 82 56 1345 N.Moon 9Qhbrs. = *
*July2l "A. Node =100 29 249" later.
Perigee =323 2 652
. [ ] °
19 yrs. .
Mean Sun = 94° 4 632 Two days after
. 8081 B.C,.,, Moon = 87 6 44'65 *S. 8. Not visible
July2l A. Node = 92 56 5125 in N, {ndia .
Perigee = 16 19 4612 °

. ‘ $
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TarLE 2 (Contd.)

372 yrs. .
. Mean Sun = 93° 5V 50772
2709 B.C. ,, Moon = 83 28 3725 N. Moon about
July 18 A, Node = 97 24 50°57 9 hrs, later
R Perigee = 36 14 381'18
19 yrs. - .
® Mean Sun = 94° 15 34750 Two days after
2690 B.C. ,, Moon = 87 88 1737 S. S.
e July19 A, Node = 89 52 4910 N. M, 16 brs. later
® Perigee = 88 28 2332
372 yrs. .
Mean Sun = 94 3 50°17° Two days after
2318 B.C. ,, Moon = 84 8 1159 8.8. &
- July 16 A. Node = 94 23 5442 Node unfavourable
* Perigee =108 3 2472
. APPENDIX 11

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
2128098 days before 1st. Jan. 1900 of G. M. noon=58'26 Julian
centuries + 146'5 days ear| er.

Mean Luni-solar elements at G. M. Noon on July 26,3928 B, C.

Let A represent the epoch 8 .M. G. M. T, or 1-8 p.m. Kurukgetra time,

B 21 7 Y] 10 A.m. 1y 13 3-8 p.Mm. 2y .
C ® 1] ’9 3 12 NOOH I 3 5'8 P.M. N ’ 2
*Mean Sun Mean Moon
L N °
S A=02° 20 5054 90° 7 45736
B=92 25 5528 B%91°® 13 3828
C=92 30 5092 c=92 19 3120
[ )
D, Node Mjn’s Perigee
A=96° 31 2711 A=108° 36’ 866
B=96 37 11'23 B=0103 36 3708
Ce=96 86 5535 C=108 37 1050«
Sun’s apogee =1° 55/ 57737
., eccentricity (e)=0018759 .
. (2e) radians =128.977

* (56%) radians

R =1[‘5]2
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Longitudes of Sun

A B e« ' C

[ 4
Mean Sun = 92° 21' 07 92° 25 557 92° 337 51/
Sun’s apogee = 1 55 57 . 1 55 57 1 55 57
g=S8un" an>maly(ladian)= 90° 25’ 37 90° 29’ 58" 90° 34/ 54/°
—128""977 Sia g =—2° B/ 58/ —2°% 8587 —=2° & 58/

+1/512 Sin 2 =* ... -1 - .. =2 .. =2

® [ ]
Apparent Sun = 90° 12/ 17 . 90° 16/ 355" ~ 90° 21’ 51
Mean Var. per, hour 2! 2715
[ ]

Longitude of Moon

MEAN ARGUMENTS A B c °
! = Moon—Perigee = 346° 31/ 420  847° 37 17 848%42' 21/ :
. 21 = 383 3 28 335 14 2 837 24 42
D = Moon-—Suan = 357 46 46 358 47 43 359 48 40 -
2D = 355 83 32 357 85 <6 359 37 20

1i

4D 351 7 4 855 1052 359 14 40
V=8un-Sun’s perigee =270 25 8 270 2958 270 384 54
F 173 3018 174 36 27 175 42 36

||

oF 347 036 349 12 54 851 25 12

9D 1 = 9° 150"  9° 58/ 25"  10° 54/ 597

*  9D-9 = 92280 8 22 91 24 22 12 39

OD-1-I' = O8 86 47 99 28 26 100 20 5

2D +1 = 342° 514 3451297 848 19 40

oD-I' = 85 899 87 598 89 227

1-v = 76 639 77 7 8 78 T 27

L+1 ~ 2565645 258 7 0 25317 15

oF ~1 = 09854 185 53 2 42 52

oD-2F = 8 82 56 89232 o« 812 8

. 4D-1 = 43522 7 88 61 10 82 20

. /oon s Inequalities .

A B « C

+22640 Sin [ t — 527473 —485510  —443417
+769 Sin 3! — 3484 ~ 3221, - 2954
+4586 Sin 2D~1) = + 7198 + 7948 + 868°5
—-125 $in D o= + 48 + 26 + 04
+9370 Sin 2D * = - 1835 - 996 £ 156
— 669 Sin = + 669°0 + 6690 + 6690
+9128in 2D=2l) = + 8i'1 + 806. + 801
+9206 Sin @D—-1=1) = + 2037 + 2032 & 2027
+192 Sin @D+1) = -— 501 - 490 « - 388
+165 Sin @D-V) = + 164‘4. + 164'8 " 1650

. $
16—-1408B
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A B C
. ]
+148 Sin d-1") = + 1437 + 1443 + 144'8
—110 Sin (1) =+ 1072 + 1077 + 1081
-85Sin(2F-1) . = - 07 - 24 - 40
+59 Sin (2D-2F) = +. 88 + 86 e + 84
. F39Sn(4D-) = + 31 T + 71
- o
—ves * = -5866'0 - 58281 —47878
+ves = 421056 * +21802 _-}.-2254'1
L ] ®
® Total = —=3760.0 -381479 --2583°7
= —=1°2 404 <0° 52 2779 —-0% 42 1379
Mean Moon = 90°7 454 91° 13 38'3 92° 19 31-2
Moon on orbit = 89°5570  90° 2l 10"9 91° 87 175
A. Node JQ) = 276 37 271 27637 11'2 27636 55'4
F,=M-Q = 172° 27 8779 173° 43/ 5972 175° ( 2271
¢ 2F, = 3844 55 158 347 27 584 350° O 442
= —=15° 4 447 —-12°32'2 =97 59 16/
e —417 Sin 2F, = +0° 1 4835 +-0 1305 +0° 171273
Moon on orbit = 89° 5 50 90° 21 104 91° 37173
" Apparent Moon = 89° 6 385  00° 22400 91° 38 2078
* Mean variation per hour ... 0° 37 5471

Instant of conjunction is 9'8 mins. before B.
i.e. 9 hrs. 50 mins. A.M, @.M.T. or 2 hrs, 58 mins, .M. Kuru-

ksetma time
* Arguments for Latitude of Moon .
\ L]
. A B c
F, 172° 27/ 38* 173 43/ 597 175° 0O 227
2D -2F 8° 32 56 8 22 32 8 12 87

. F,+2D+2F
I

181 0 34 182 ¥ 31 183 12 30
270 25 3 270 %58 270 34 54

F, -l . 262 285 263 11 1 264 25 28
F,+V 82 52 41 82 13 57 85 8515

! . 346 31 42 347 3% 1 , 348 1221

F, -1 185 55 46 186 6 38 186 18 1

. ) 199 24 14 198 29 57 197 35 40
F,+2D-2F -1 270 35 31 271 36 33 272 37 36

91 25 37 92 36 29 93 47 24
194 29 52 , 194 29 30 194 30 9

O O I T I I o

o F,+2D—1F+V
F, +2D-2R~1 *
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o Latitude of Moon . - SR
. ) [

A B e C
+18518'5Sin F, = +2420°T0 . +20217°5 +16127°0
+528° 3 Sin (F, +2D —2F) . o

= - 93 - 194 T ~296°
-250 sm (F,-1) = +247T | e 24% S+ 249
+93'8 Sin (F,+1) =, « +236 + 287 987
+2328in"(Fy—l) = - 24 - 25 o, . % 26

—23'6 8in (F,~2) = + 78 o+ TH + 71°
+221 Sin (F,+2D ~2F~1) _ Co
. = -22'1 -22'1 - 2211

=104 Sin (F,+ 2D +2F + 1)) -

= -104 ~104 o - 104

—-15'4 Sin (F, +2D- 2F~1). : T *
= + 39 + 39 + 39

+ves =  +2489°7 + 20814 416716

' —ves = —44°2 -54'4 -64'7
Total = +2445'5  + 20270 +1606°9

Latitude®. = ° +42/45"'5  + 33470 26/ 4670

Mean variation per hour = —38’ 2976

. Moon’s horizontal. parallaz
P= 3422 "7+ 1867°6 cos I+ 1072 cos 21+ 347" 3 €08, (ZD—I)
+28/°3 cos 2D + 3" 1 cos(zD +1) '
- B
+1866gosl=.  +1823
o YWoos2= T+ 93
+ ‘34'3 cos (2D «~1)=+ 33‘8‘
{ 88005 D=+ 283
. ! 51 cos @D+h=+ 3:0.°
. K ) Qonshant 3422 7 .
| Hor. parallax— 3679" 4=61 1974
Moon’s Seml—dlameter: 16/ : 42”4

¢« Sun’s Sem'rdi;meter:l(j" 14



124 ANCIENT INDIAN CHRONOLOGY

Lalculution of the cclipse for longitude of Kurukgetra angd

‘. latitude =33°3 Norlh,
) A B . C
+Mean Long. of Sun =92°' 2107 92 2y 55 920 B0 5L
Local time "= 18eM 38ruw © 58 e,
o Liocal tn degrees =17 0 O 47° ) 0 0 77°°0 0
R. A, of meridian or .
Sidereal time =109° 21/ OV 139° 25 535° 169". 300 5L
.® E)bliquity of the ecliptic=24> o' 13"

Long. of culminating .
pt. of ecliptic = 107° 46’ 25" 186° 50/ 3" 168° 32r 18"

* Eeclip. angle with meri-

dian (6") = 82° 13" 237 71° 35 386’ 66° 19 237
Deec. of cul. point =422° 33 117 +16° 13 25" + 4° 39 18
L J
Lat. of place =+33° 80’ 07 +33° 30 0" +33° 30 O
Z, dist. of cul. pt.= .
ZC = 10° 86’ 497 17° 1o/ 33" 28° 50/ 42
Z. dist. of Nonagesimal
=ZN = 10° 81’ 97 16° 28 58" 26° 13" 18"
Paraligx in lat. = - 1111”8 - 1718"g -~ 27 670
Lat. of Mdon = 4+ 404575+ 83470+ 2614679
| [ ]
.Corrected latitude = + 29/33"7 ‘ w281 - 0191
L ]
)
. A B C
» Z. dist. of nonagesimal
=ZN = 10° 31/ 97 16° \3’ 58" 26° 1% 18"
. L
Z. dist. of cul. pt.= N *
zc = 10° 86 497 17° ¢ 35" 98,50 42V
°
. o = 82° 13/ 23" T1° 55 86" 66° 19/ 23"
Cul. pb.-;nonag:asimal )
=CN_ . = 1°2v 97 5° 30/ 40" 12° 28 19/

Culminating point = §07° 46'* 25" + 136° 50/ 5" 168° 82 1u"
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A : B -~ - .C

"’ Nonagesimal =N= 106° 19’ 16" ‘131° 19’ 25" .f56° L YL

@]

App. Sun, = 90° 12 1/7. 90° 16/ 551 90° 211 5L
N-® . = "16° 7 157 41° 2 307 65° 42 6"
ZN = Joc sy 9o 16° 28 58" 26° 13 18/
Parall. i Long. = - 104414 — 38 3779 e 50 g4
Long. ofMoon * = 89° 6 585 00,22 400 OL° 382078
Correcfod Moon = 88° 50" 9"°1 89° 44/ 313 90° 48/ 2174
App. Sun = 9012 1 90°16 55 90° 21 ° 51
)-® = —1° 21 52 —0° 82 52" +6° 26/ 30
st dif. = +49' O N
2nd diff. = +10" 22
L) =® = —0°82/527 + (54117t + (5'117)t2 =X .
Where t is measured from B in units of 2 hrs. “.
Corrected latitude = +29/ 8377 + 16/ 2871 =0 1‘9”-’1
1st diff. = ~13' 51'6 —16/ 477°2
20d diff. = =416

Corrected latitude =16/ 287" 1~ (14' 56/°4)t — (1! 507°8)t2 =g}

Sum of Se’mi-diameters= 1964" (M +8)

Djff. o’ Semi-diameters= 41" (M-8) , o
Kuruksetra mean tim®, X ¥ VTP
[ ]
3-8 p.m. I ~1972" 49887 2206/ - .
-837 .
3-38 e ¢ -1140 4757 <1369
* , : -701
4.8° ,, o ¢ —-269 + 512 578
+111 +1692 -
438, + 640 +254 689 *
. +901
58 +1590 ~-19 1590 « .
. * +1005
538 ,, +2577 =305 2595
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Nearest approach of the centres of the Sun and the Moon ogeurs
"37 x 30 minsgafter 4-8 p.)., i.e., at 419 p.M.
Minimum distance = 521"
" Mag. of eclipse="735=88 [ndian units.
oTime of beginning=3 hrs. 8 mins. + 22006 5317%4 x 8Q wins.*

[ 4
=3 hrs. 8 mins. +9 mins. +3-17 p.M.
L ® N ~,
*Time of ending=5 hrs. 8 mins. + 1964 = 1590 o4 | nins.
5 .

=3 hrs. 8 mins. +11 mins. =5 hrs. 19 mins. p.M.

. ® The same (alculations for lat. of place=385°} N,
A B C
o

Long. of cul. pt. = 107° 46/ 257 136° 500 5" 168° 32 16/
* & = 82° 18" 287 71" 35 36" 66° 19 28"
Dec. of eul. pt. = +22° 58 117 +16° 18’ 25 +4° 39 187
I.aat. of place = +385° 30) 07 +35° 30/ 0" +35° 380
Z. dist. of cul. pt.
. =ZC = 12° 36/ 497 19° 1¢ 385" 30° 50/ 42
Z. dist. of nonagesimal

=ZN = 12° 29 447 18v 17V 23/ 28° o 20
Parsll. ia lat. = - 13161 — 191477 — 284777
Moon’s lat. = + 400455 + 33470 + 26/ 4679
Corrected 1a%. = + 27294 + 14323 - 2 O"8
7. dist. of cul. pt. .

=ZC = 12° 36/ 497 198 16' 85" 30° 50 42"

: o = 82° 13 23 71° o‘ 368"  66° 19" 237

.

Cul. pt.—nonagesimal

=CN ¢ = 1° 44 4 6c 1V §32” 13° 200 97
L ]
«Cul. pt. = 107° 46/ 25" 136° 50 .5” 168° 32/ 167

[ ) L
Nonagesimal = 106° 2 217 130° 38 3.3” 155° 128 |7
o L ]
* App. Sun = 90° 12 17 90° 16’ 55" 90° 21! 517

Nonagesinal =8un = 15° 50/ 207 40° 21’ 38" 64° 50 16"

2. dist. of non'agesimal
=ZN ) = 12° 29 44" 18° 17 23"  28° 0 Q0¥
s C e
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Horizontal parallax of (Moon—8un)=3670""6

Parallaxinlong = - 16/18°1 ~— 8736’8 — 48531
Long. of M.ooﬁ = 89° O 535 90° 22409 91° 38/ 29/'8
Corregted Long = 88° 503574  8° 45 470 90° 49’ 3647
” :
L )
Sun = 90° 12" 1¥ 90°°16'7 55" 90° 21 - 51
)-® = —1°21 267 —0° 81! 517 +0°°27 4@
= —4886" - 19117 +1666"
1st diff. * = +29750 +857T0
2nd diff. = ' +602¢ * ..
S) =X = —1911" + 3277t + 301t> whrere ¢ is
_ measured in units of 2 hrs. from B. o
Corrected lat. =+ 2T 29 ¥ 14 3w - 2 1
| . = + 1649" L +8T2 — 121/
1st diff. = 777 —903
ond-diff, ‘= -216
Corrected lat. =y = +872/—885 t—108¢° ‘ ]
) Sum of Semi-diameters=1964"(M + 8)
Dif. ,. ,. .o - = 41/(M-8)
Kuruksetra 'mean_ﬁf}xie. X Y] VXEHYE
3.8 M. . 19117 48720 2101 e
- o - =429 -
. 3923 ,, . —1497 . +760 1679 °
. P : —498
3.38 ,. o ,—1073 +644 1251 - .
= . R —423  °
3-53- ,, o -640 +525 828 o
_ 379
48 l. -198 . -+403 449 +306 o
_ \ . o —-73
423,, - o - +254 +277. 376 +427
e e 1854 '
4-38 -, - o - +715 +148° 780 .
R . o e
4-53 ., . +1186 +15 1186 e
¢ : A ' v 1484
58 . .. +1666 - =121 . 1670 .
o +502
523 , +2156 -260 © 2172 :
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C e - ~2101—-1964 .. . . .
Time of beginning= ="~ YOI 15 mins. =4°87 mins.
L]
. after 3-8 p.M, i,e., at 3-18 p.M.
L
.Time of endm{t_g—lgo4 ,0‘1)670 x 15 mins, =3°79 mins

L ]
®after 5-8B p.M.. i.e., ut 3.17 p. M.

o Purat®n of ewlipse=2 hrs. 4 mins.
Neurest approach of the cenlres=361" at 4-18 p. M.
Mag ol e:lipse=0792=9"5 Indian uniis. .

APPENDIX ITI

4 Note on a Method
° Of

Finding a Central Solar eelipse near a Past Date

e The problem of the chapter to which this is an appendix, was
to fini 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 body of the paper a centril solar ec.lipse
happening on the 21st July, 3146 B.C., obtained by a pure
chance formed the starting point for farther calculations.
A method now occurs to me which shows that a chrooologist
need not :lepend upon any such chance. Further he need not
also depend Jn a book like Oppolzer’s in which all eclipses are
calgulated from 1200 B.C. up to Yhe modern times. THe
eq@ations for the moon’s elements used Oppolzer were those
given by Hansen, which have been thr8wn away by inter-
.national astronomers. Hence Oppolzer’s greagt work has become
more or less valueless. We have now td use Newcomb’s
equations for the “sun’s elements and Browh’s for those of the
moon. To undertake another great work hke that of Oppolzer
with the most up to date system of astronomical constants
should be now considered unnecessary on the score of the laboyr
it entails, «in the light of the elegant method presented in

this note. - * °
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Pro.blem 1. To find a central solar eclipse near «the date
4000 B.C. happening on the summer solstice day ahd visible
from the nosthern Punjab.

Here we are to remember that the londltude of the ascending |
node should b8 about 85° or that of the desgending node about
95°, on the day of the .eclrpse if this is to be visible from the
northern Pun]ab . o -

(@) We first work out the shifting of the equinoxes from
4001 B. C to tha present time, say 1940 A.D. This works out
to have been 82° 27/ 28" nearly, Hence what was 90° of the

- longitude of the sun in 4001 B.C., would become 172" 27’ 23" ine
1940. The sun has this longitude now about the 16th
September, .

. .(b) Now on looking up the nautical almanacs, we find that
there was a new-moon on the 15th September, 1936.

(¢) Again from 4001 B.C. to 1940 A.D., the number of years
elapsed=5940. The correct lunl-solar cycles in sidereal years are
1939 and 160 years

. Now 5940=1939 x 3+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 days back-
ward to the date, 15th September, 1936, and arrive at the date

4042 B.C., July, 26..' , .
(¢) On this date G.M.N., the longitude of the moon’s"
ascending node was=2321° 42/ 36°°82. .

(f) We now use ’thé -eclipse cycle of 19 tropical years in
which the node’s posifion is decreased by 7° 32/ nearly. We
want to reduce the longitude of 321°48’ of the node to about
275°, i'e., by 46° 4% which comprises 7°32' six timese nearly.
Hence we have to come down 19x6 or 114 years. The year
arrived at is 3928 B.C. Calculation of the eclipse on the
summer solstice day of this year may now proceed aks shown
in the, body of the paper, remembermg that in 114 years
(tropical) there are 41638 days@

17 480D
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Problem 2. To find the central solar eclipse which happened
on the autemnal equinox day visible in the northern Punjab and
near about the year 1400 B.C.

On the autumnal equinox day the sun attains the longltude of
180°. In order that the eclipse may be visible in ¢he ndrthern
Punjab, the ascending node should have a longitude of about
175° oy the dgscending node 185° nearly. : .
® (@ TFrom 1401 B.C. till 1940 A.D. the shifting of the
equinoxes becomes 46° 17/ 267, Hence what was 180° of the
longitude of the sun in 1401 B.C. has become 226 P7/ 26" in
present times.” This corresponds to the date of November, 10
of our times.

(b) On looking up nautical almanacs we can find that a new-
moon happened on November, 10, 1931 A.D. *

(¢) Now the elapsed years 3340, till 1940 A.D. need be
adjusted a little as before; we have to increase if by 39 years,
and we have,

3379=1939 + 160 x 9.

(d) We apply to the 10th November, 1931 A.D., 3379 sidereal
years or 1234201 days backward, and arrive at the date 1449 B.C.
October, 5.

() On this date the longitude of the ascending node at
G.M.N, wasg=201° 2/ 237,

(f) We have to reduce this longitude of the node to 175°
nearly by using our eclipse cycles.q Now by our cycle of J9
years, repeated four times, we can redgce it by 30° 8f to 170°
54/ by coming down to 1373 B.C. We have pow to raise it
from 170% 54’ by a further coming down by the eclipse cycle of
372 years, to 175° 15/ nearly for the autut\na,l equinox day of
the year 1001 B.C., as in Oppolzer’s ﬁndmg

Altogether we "had to come down by 19x 4+ 372=448 troplca,l
years. o .

Hence by the method thus illustrated, we can find near
about any past dete, any sort of solar eclipse we have any recotd
of, however vague it may be. There is thus no necessity for
finding all the solar echpses from so’fa,r back a date as 4000 B.C.
. up to our modern times, *
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I trust the attention of astronomers and chronoloaxsts all

over tHe world, will be drawn to the method presenteds here for

finding an eclipse of a back date, and hope they wold furfher
develop it and remove from it any flaws that they may discover.



CHAPTER X
* ,VEDIC ANTIQUITY
Heliacgl Rising of A and v Scorpionis in Atharva Weda

In the Atharva Veda' the heliacal rising of the two stars
A and v Scorpionis is mentioned in IT,8 and 1II3 7. We qliote
the first verse 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.'

“ Arisen are the two blessed stars called unfasteners (Vicrta) ;
let them unfasten (Vimuc) of the Ksetriya the lowest, the highest’
fetter.”’ )

Whitney’s note runs as follows —

‘ The disease Ksetriya (lit’ly, of the field) is treated elsewhere,
especially in iii, 7 .mentioned also in ii. 10 ; 145 ; iv. 187,
The commentator defines it here as apparently an infectious
disorder, of various forms, appearing in a whole family or perhaps
endemic. The npame Vierfau, ‘the two unfastners’ is given
later to the two stars in the sting of the Scorpion (A and v
Scorpjonis), and there seems to be no good reasons to doubt that
they are the ones here intended ; the selection of two so
inconspict.lous stars is not any more strange than the appeal to

Stars at all ; the commentator identiﬁes them with Mila, which
*is the asterism composed of the scorpion®s ta#.’

Whjtney concludes by *‘ Their (the tWo stars) healing virtue
would doubtless be connected with the ngeteorological conditions

of the time at which their heliacal rising takes place *’.*
’

* (o) seaat wrEd frget AW awE g
fadfaw gaamyd gmgeaa 1

A. V.15, 8,1,

" (b wq? ffy gud fagdt W and , d
. faSfae gemAyH QNgEaR (80

*

AV, IO 7, ¢
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According to Sayana, ksetriya diseases are Phthisis, Leprosy,
Epikpsy, Hysteria and the like. We feel that the.diseases
included under this name Ksetriya are those skin and lung
diseases which are aggravated by rainy weather and are relieved
by the dry atmospheric conditions which follow the rainy season.
The- sore foes which the cultivators have in the rainy season
are perhaps also included under the namesKs8triya. The season-
beginning indicated" by the heliacal rising of A and v Scmpzoms
was that of Hemanta or the dewy season. o

In Indian astronomy, there are recognised six seasons in the
{welves months of the year, commencing from the winter solstice
day and they are named winter, spring, summes, rains, autumn
and Hemanta or the dewy season. The seasons, rains and
autumn comprise four months which are called Varsika in
Sanskrit literature, during which the gods are supposed to sleep.

. These four months are called Varsika (rainy) months in the
Ramayana. 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 theg
Sanskrit authors. ‘ .
sThat the true heliacal rising of the stars A and v Scorpionis’
is meant is seen frem the following verses with Whitney’'s com-
mentary. ~y :

‘““ Let this night fade away (apa-vas) ; let the bewitchers
fade away ; let the Ksetriya-effacing (-ndéana) plan} fade the
Ksetriya away. g :

« ‘“In the fading out of the asterisms, in the fadmg out of the
dawns also, from us fide out ail that is of evil nature, fadg out
the Ksetriya.”’** .

)
[

L.

? Burgess’ Saryasiddhanta, VIII, 9, notes on the Mitla ‘junction star.'
L T tgradswied: |
¢ SeqRfrEmmEvefaTg | .
A V.11, 8.9
?  WYITE THIURYAIE SHIHA
wqTa €3 3 aavataEgeg | . ,
. ' AV,
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Whitney’s note :—

* ‘“Thé night at the time of dawn is meant, says the Com-
mentator (dowbtless correctly).......... According to Kaus$ the hymn
accompanies a dousing with prepared water outside the house ;
with this verse it is to be doné at the end af the night.”’

Thus there is po doubt that the true heliacal msing ol the
stars A and v Scorpionisis meant. Althoygh the two stars are
inconspicpgous agcording to Whitney, the i)osition of fBe two
stars at the end of the tail of Scorpionis is remarkable to any
watcher of the heavens, as they are very close togetper, marking
the end of the tail. The astronomical data is now that thére was
a time in the Vedic (Atharvan) Hindu culture when the heliacal
rising of A Scorpionis marked the coming of Hemanta or the Dew-
season with the sun having the celestial longitude of 210°. We
take Kuruksetra, 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. 7437 secs., and the meau
&eclination = ~37° 8’ 26/°59 secs., while the obliquity of the ecliptie,

w = 23° 26’ 527°33.
Hence for 1934, the celestial longitude of the star = 263° 39/ 50"
and the celestial latitude = —18° 46/ 467.

The obliquity of the ecliptic for 3400 B.C., our assumed date, was
= 24° 3! 424,

Now when the sun’s longitude was 210° the right ascension was
= 207° 477517, and the declination was'= ~11° 45/ 46/,
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Tlet the above figure represent the celestial sphere of, the observer
at Kuruksetra, HPZH' the meridian, HAKEH the herizon; S the
position of the sun at 18° below the horizon, P the celestial pole and
Z the zenith. A is the point of thé east horizon where the star A
Scorpionis rose. Here &NKS is the ecliptic. Join Z8 and PS by
arcs of great circles, PS cutting the celestial equator at the point M.
From ). draw AN perpendicular to the echpt]c We want to
determme a-N, , ¢ L

Now ZP = 60°, Z8 = 108°, PS = 90°+8 = 101° 45! 467, &8 =
30°, &M = 2¥° 4761/, £ KE£ = colatitude = 60° and AN =
18° 467 467 . ]

(l)i In the triangle ZPS, the three sides ZP, ZS and PS .are
known. Hence the angle ZPS comes out to be = 104° & 16.”

. and the AZP'E is 90° degrees
' s the arc EM = 14° 8 16/
Now 2:M as found already = 27° 47’ 51/
' ‘ Q-F = 13° 39 45/,
(2) In the triangle E& XK, the four consecutive parts are :—
« </ KE& = 60% E&= 18° 39’ 45/, £ BELK = 24° &' 42/
and &K.
Hence we find &K = 11° 52/ 44/ and the
angle K = 83° 29/ 287, ~
(8) Now from the friangle ANK, we find
that KN = 1° 36’ 13/,
Finally ag < 110 59 44
*xE = 108w 187,
-&.-N = 10° 16/ 314,
Hence celestial longitude of A Scorpionis at the required i)ést
date was &= 190° 16’031”.. Now in 1934, the same*was = 263° 39/ 507
or the increase in gthe celestial longitude of the star A Scorpionis
= 78° 23/ 19/.° *

. The mean precession rate = 497°6761.

Hence the number of years elapsed till 19 54 A.D.= 5318,
ignoring the proper motion ofsthe star. Thus the date becomes

8385 B.C. y :
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L3

We have here worked out the date for a tradition about the
beginning of autumn at the latitude of Kuruksetra: but we
cannot say that this was the date of the entire Athgrva Veda
Further we are not sure if the observer's place was 30°N latitude.
If we suppose that the observation was ade at about 95°N,
the date arrived at would not lower iteby more than a hundred
years. HMence ethe Atharva Veda in some of its portians was
begun about 3400 B.C. Although this Veda is traditiopally
later than the Rg-Veda, some portions of it arg undoubtedly
earlier than the tenth Mandala of the RBg veda and must be dated
at about 2449 B.C., the date of the Bharata battle,



CHAPTER XI
. VEDIC ANTIQUITY'
Yama and his Two Dogs ' .

The Vedic god Yama was the Lord of the Pitrs (the departed ‘
Fathers) &nd son of Vivasvant (Sun). In the Avestle literature
be is Yima, the son of Vivanghat (Vendiad, Fargard 11,1, 2 et
The Pitrs or manes were or are the souls of the departed and
according to a Hindu’s daily ceremony of libation offering eto his.

.foréfathers are classed into Agnisvattas, Saumyas, - Havigsmanta,

Usmapds, Saukalins, Barhisads and the Ajyapas. In the Rg-
veda, however, we get the names of the Fathers as Barhisads,
Saumyas and the Agnigvattas only. According to. Wilson in
Manu they are also termed Agnisvittas, Barhisads and the
Saumyas. These Pitrs are invoked by the libation offerers
as profectors. If the order of the Pitrs be the lower, the upper
and the intermediate, their names are perhaps Barhisads,
Saumyas and Agnisvattas (Rg-Veda) in the same order. Now-
a-days the orders of the Pifrs has been increased into seven,
the addition being the orders Havismantas, Usmapds, #ljyapas
and the Saukdlins. It does not interest us for the present to
enguire when these additiens were made in the Hindu faith,
We are here concerned with the faith about their place of abode
and of their Lord Yama, On this point the Satapatha Brahmana
says :— o

“¢¢ ¢ Two worlds 11’ truth there are,’ they say, the ‘world of the
gods’ and the ‘world ¢t the Fathers’ (Pitrs).”” ' ,

“ The world of. thd gods is in the north and the world of
the Fathers (P#rs) in the south.””? .

° . ' & e S adiss feaas | -
—&."Brahmana, YII 78, 7.
2 eﬁ?a?aa”m’zﬁw fHaai®; 1 -
‘ —I8id,
18—1408B
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Thas the Pitrs live in the south, consequently their Liord,Yama
must alsd, be a dweller of the south. In a modern Sanskrit
Dictionary, Yama is defined to be ‘a god appdinted by the

Supreme Lord for deciding the destinies of departed souls
according to their good or bad deeds in ‘this world of ours, and

is stationed in she gouth.” In the Mahabhirata, Vanaparva, in
the story of Savitri, it is said that ‘Yamta having bound the soul
oof Satfavin Wwent southward.” In another Sanskrit ﬁictionary
Yama is defined as ‘the lord of the southern direction.’
Hence according to the Hindu faith both Yama and his.subjects,
the Pitrs, are Jwellers of the south. The Sanskrit word ‘Ydmya’
méaning the south, is derived from Yama, the lord of the south.

The Hindu when offering libations to his fathers, bas
to turt to the south and invoke them by the following verse :

““ Our fathers, the Saumyas and the Agnisvdtias come by the
Devayana route (northward direction) be delighted at the sacrifite
by enjoying our offering (Svadhd) and bless us. May they
protect us.’”*

There are the two routes spoken of in the Hindu sacred
lore, the one is the Devayina and the other the Pitrydna,
respectively the route of the gods and the route of the
Fathers. When the Fathers come, they come by the Devayina
route and when they go back, they certainly follow the
Pitryana voute. Thus both the routes may Ilie on the
same meridian, the former is the northward direction and the
latter the 8outhward direction. Here we have to differ from Tilak
who in the book Orion would interpret that Devaydna routé is
she part of the ecliptic lying north of the celestial equator and
the Pitryana route, the part of the ®ecliptic south of the
celestial .equa-tor. His interpretation appeags to be unjustifiable
and incorrect, as the Fathers who come from the south do
follow according o the Hindu faith the Devdyana route.

When men die they follow accordi;]g ¢to Hindu faigh the
Pitryand route or the southern direction. In this route to the
abode of Yama, lay two dogs which were both *“spotted four-eyed

' g W e St sl o sfae a9 gwn Azt
Fa ] HIwEN | s e )
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dogs.” The Rg-veda verses addressed to the souls of men .
just departed tun thus ! :(— *

‘“ Pass by a secure path beyond the two spotbed four- eyed
dogs, the pregeny of Sarama and join the wise Pitrs who rejoice
fully with Yama.”’

“ Entrust’ him, O king, to thy two dogs, which are thy -
p1otecf01s, Yama, the fourteyed guardians of the road, renowned -
by men, and grant him prosperity and health ”-—(W'ilsom ¢ .

In the Atharva Veda also the corresponding verses are’

RL Run thou past the two four-eyed, brindled dogs of Salama
by a happy road; then go to the beneﬁcent Fathers, who revel
in common revelry with Yama.”

““ What two defending dogs thou has, O Yanm, four eyed,
sitting by the road, men watching; with them, O King, do thou

*surround him ; assign to him well-being and freedom from
" dikeage.”’ —(Whitney)

These two dogs we take to have been the two stars o Canis
minoris and o 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 two stars crossed the meridian simultaneously or they had
the same right ascension. We now investigate this problem of
determining this past time astronmically.

The places of these stars for 1931 A.D are given as follows
in the Nautical Almanac.

° 'Sbar Rigthssension Declination
o Canis Majoris . 6" 42™ 85524 ~16° 37 23" A
o Canis Minoris |0 7 85 41-405 5° 247 110
. - ] -

gy m‘(ﬁzﬁ il iﬂi’iﬁ Tt @y aut ) e fugeaefgar S
7R q I wef IRl A1 R AT aw Eard qgeR afgct TEgEl | awan-
A% fi@fe Tee wfa SmsTmad T 8 na —Rg-Veda, X, 14, 10.11,

: wfagd FE! GEAS TGER wEE A qery w9 faqagfied adfe
g9 § wyae wef@ e O A Tt 9@ daard wgea ufgsdy gswer| apat
T oRES wwen wRd € Afg ugRe o —Atheroo Veda, XVIIL, 2, 1112



140 ANCIENT INDIAN CHRONOLOGY

» The emean obliquity of the ecliptic was 23° 26/ 54" in 1931 A.D,
Hence by:transformation of co-ordinates, we geb:—

Star Celestial Jongitude Ceiest’,ial latitude
—— o e —— e, et ——-—~»..._v »—-;’ . I vy hd -
a Canis Majoris ‘ 108° 7/ 527 . o —~39° 35/ 244
® . Canis Minoris 114° 50/ O ~16° O/ 247

In the above figure of the celestial sphere, let yC2 be tbe
ecliptic, = the pole of the ecliptic, P the celestial pole and C
the sunmer solstice in 1931 A.D. Let ¢, and o, be the positions |
of o Canjs Majoris and o Canis Minoris in 1931. Let o, and o,
be joined by an arc of a greatqcircle cutting the path of the
celestial pole in P’. Then P’ was the pole of the equator at
‘the required time. The angle P'zP rgprc’asents'z' the shifting of
the solatices.

(1) In the triangle mo,0, the four consecutive parts are :—

Loyoym, Tr=90° +89°85/24", £ o,mol=11°42'8",
7oy = 90° +16°0/247 ] .

we get,

gob a0y X sin 1194287
= cod 11° 42/ 8/ x sin 89° §5' 24" —tan 16° O/ 247
X cos 39° 85/ 24.”. . .
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e ° 491 8/ .
Now put  cob ¢ = % L9 =167 19043,

-

Hencg we get,

.

* col'o.gp = a0 16° 0 24/ x sin 23° 15/ 417
. 371 sin 11° 42/ 8/ x sin 16° 19 48"
<o ogoym = 26° 490 BB . .

(2) Again in the triangle o,#F’, the value of P! was very nearly
24° 7 32" abeut 4350 B.C. The four consecutive parts are :—

£ Plo,x = 26° 42! 55", no, = 90°+39° 3% 247, .
L oP!, aP = 24° 7 32",

We get readily, e

sin o, 7P/ x cot 26° 42/ 55" — cos oa P! x sin 89° 357 247
= cot 24° §' 42/.% cos 39° 32 347,

cot 26° 42/ 55"

Fub eob 8 = 507 567000 . .
then 8 = 17° 47 0", '

Hence we get, _
sin (o,7P/—6) = sin 0 x cob 24° T 327 x cot 39° 85’ 247
c. onPI=17° 4T 0V +56° 33 5/ = 73° 20/ 5

" The celestial longitude of « Canis Majoris (1931 AD)
5 103° 71 52

Hence the celestial longitude of P’ for 1931 A.D, o
= 108° 7/ 5% +73° 20/ 5" = 176° 27 577,

. S
" the £ Prly or the shifting of the summer solstitial poigt
up to 1931 AD. = 176° 27 57" —90° = 86° 27/ 577, .

The elapsed "uné thus comes out to be 6280 years till -1931
A.D. and the requued date is, therefore, 4350 B.C. *

* .« Second Method.

We can follow a second method to determine the past time

when o Canis Majoris® and® o CanistMinoris bad the same right
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ascension.
L ] L ]

In Dr. Neugebauer’s Sterntafelen, the right ascen-

sions and deelinations of stars are given at intervals of 100 years,
We tabulate the right

exiending from 4000 B.C. downwards.
ascenisors of these two stars from — 3600 to 4000 A.L.

Year :  R. A of | R.A.of .« Dijfference 2nd. diff.
g Canig Majoris  a Canis Minoris te
[ ] | ! .
—— — :
~3600 : 40°12 41°°66 1°-54 .
! l o7
—3700 39°94 i 4041 | 1-87
* ) -16
—3800 3796 / 3917 121
| o ; ‘16
- 3900 t 3688 ! 37°93 & 105 .
! 16
4000 | 35°80 3669 089

e From a comparison of the second differences we find that
these become steady from —3700 A.D. at the rate of 0°°16 per

hundred years.

sions of the two stars would vanish

years before —4000. A.D. i.e. at about 4557 B.C.

There is thus a difference of about 200 years in the two
determinations of the time of the event by the two methods;
but I trust the date obtained before vzz 4350 B.C. is the more

correct,

by using more accurate instruments in rectnt times.
point that needs be considered here is this:
» been the initial error of observation in this connectiou.

Now let us see w.hat could have been thee in‘tia] error if the

epoch for thg observation be taken as 4000 B.C.

Hence the difference between the right aseen-

82 x 100 years or 556

as it is based on the elements of these®stars determined

Another
\Wbayt must have

o The total shifting of the equinoxes during the interval of

5930 years between 4000 B.C.

to 1931 A.D. = 81°42/30".

I#

#his be subtracted from the celestial longitudes of the stars for
1931 A.D., ‘we get their positior.l ‘in 4000 B.C. Hence the
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celegtial co-ordinates of the stars in 4000 B.C. are as foilows
(supposing the latitude to remain the same througho\llt) 1

Star

Celestial longitude

[ 3

Celestial latitude

o Cquis Majoris

a Canis Minoris

b ° 910 94 59

38° 7

—39° 85’ 24/
L [ ]
-16° 0/ 247

In 4000 B.C. the obliquity of the ecliptic was®r=24°6/354.

Hence by transformation of the co-ordinates, we get :—

. Star

Right Ascension

Declination

o Canis Majoris

o Canis Minoris

35° 46/ 27
~ 36° 197 427

—27° 50/ 287
—9°.87 48/

In jhe above ﬁ‘xre' let A represent the position of the star
e Canis Majdvis when on the meridian at the latitud® of Kuru-
kgetra (30° N) in 4000 B.C. and B the position of the other star
a Canis *Minoris, NMS the eastern horizon. Join AB by an arc
of a great circle and produce, it to meet the horizbn 3t M. Join.
B to P, the pole of the celestial equatop. ' '
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. Now in the triangle ABP, the four consecutive parts are:

LBAY, AP = 90°+27° 50/ 28/, £ APB = 0° 85’ 15"
*and PB = 90° +2° 8/ 48/,
By solution of the triangle, the £ BAP is found to be 1° 16" 87/
Now in the triangle ANM, we have . .
L ]
AN = AP+30° = 147° 50/ 28/
ZJMAN = 1°16' 87" and £ MNA = a’rt. angle. >
[ 4
Now tan MN = sin AN, tan MAN.
Therefore MN is found to be 0° 40/ 477, . .

There was thtis not much azimuth error even at 4000 B.C.
at Kuruksetra, 1f the observer took the great circle passing
through the two stars as lying on the meridian, at the time of
the transit of o Canis Majoris. .
« 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
4 4000 B.C. Equally strong reasons there may also be
for raising the date by 350 years, viz., to 4700 B.C. Further
the wmythology as to Yama and his two dogs was perhaps the
same for the Hindus, the Greeks and the Parsis.

The Rg-Veda also speaks of the divine Vessel or boat in the
following terms*® :—

“ May,we for our well-being ascend the well-oared, defectless,
unyielding diyine vessel, the safe-sheltering expansive heaven,
exempt from evil, replete with hapRiness, exalted and righﬁ
direeting.”’—(Wilson)

The Atharva Veda also says :—

““ A golden ship, of golden tackle, moved ®about in the sky ;
there the gods won the Kustha, the flower of ifymortality.’” 2

—(Whitney) 4.V. V, 4,4 and VI, 95.2

.
v, gara ufedt gmasd guataatkfa HWﬂﬁ\ o, -
. 29 a9 WitawmamaREaaedd @qd 1ol
. . —Rg-Veda, X, 63,10.
' ? feywd ey w@arar fkfa
| g At g e,



VEDIC ANTIQUITY . 145

“The well-oared ship of the gods, unle:ﬁ:’ing, may - we,
guiltless, embark in order to well-being.”” ! ¢ .

““ A goldep ship of golden tackle, moved about in the sky:
thure is the sight of immortality ; thence was born the Kustha.”’ *

* : . ¢ —(Whitney)

Here the wish is, perhaps, that the departed souls going
southward by the road guarded by the two dogs, o Ctnis Minoris
and o Canis Majoris, may ascend the divine boat—Argo-Navis
and enjoy blissfub expeditions in the heavenly river—the milky
way in the world of Yama. "

All these constellations viz., the two dogs and the Argo-Navig
are to be found not only in the Vedas, but also in Greek and
the Parsi Mythology. While in the Hindu literature * these
vounstellations were forgotten and called by other names,
for® example Canis Majoris by Lubdhaka (the Hunter) and Canis
Minoris by a star of the naksatra Punarvasu and the Argonavis
is quite lost sight of in the later Hindu literature, the constella-
tions are still used and so named in western astronomy. The
names of the two dogs of Yama are preserved in the Zendavesta.’
In the Parsi legend these two dogs ‘keep the 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 tradition
about Yama's Dogs, belongs to the date of about 4700 *B.C. and
befote the time when the Aryan peoples migrated to differenf

®
fetman agn: Myadafa fe@an
ara Fﬁgzﬁtmﬁ: aifw; ssfATEed 1w
U g gt armae A gaataRiz gadfd |

o  gdl M Ramﬂtmﬁ FEARACIAl @I
—A4.V.VIL 6, 3.

* frowd) Aradyemm kiR
g9mae 999 94 P AAE |
. ~A4:V.19,89. 7, .
3 " Qacred Books of the Bast—The Zend Avesta, Vol. IV : pagese 190, F. XVIII,
6 (141, page 213, F. XIX, 30 (98) ; also pa.oe 150, F. XIII 9 (24). See’also Intro-
duction to the same, p. luxxvii § 4, ’ H
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countries *from their ancient homes. This ancient trad.ition in
relation to the above constellations survived in the Vedas
and with the western immjgrants. These Aryan peoples probably
lived near about the Central Asian ‘mountain range running
east west from ethe, Mediterranean Sea to the Pacific Ocean.
Here I have to differ from late Tilak, who in his book ‘Orion’,
ein th® chapter on ‘‘the antelope’s head,” cites this tradition as
a confirmation of his finding that the vernal equinox for the time
was at the Antelope’s Head’ which according to him was the
Mrgaéira’s clpster. The tradition belongs to the prejfedic age,
s T have shown before.



CHAPTER XII
. VEDIC ANTIQUITY, .

Legend o} Prajapati and Rohini .
[ 4

In the Aitareya Brahmana ' (iii, 36 or ch. 13, 9) the above
legénd 1 js thus stated. We quote below the translation by
Keith in his Rg-Veda Brahmanas : .

‘“ Prajipati felt love for his own daughter, the sky some say,
Usas others. Having become a stag he approached her in the
form of a deer (who had also become a deer). The g8ds saw
him. ‘A deed unknown Prajapati now does.’ They sought
one to punish him ; they found him not among one another.,
.~ The most dread forms they brought tpgether in one place.

*. Brought together they became this deity here ; therefore is his
name containing (the word) Bhita ; he prospers who knows
thus hjs 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 piercéd him ;
bemcr p1erced he flew up upwa,rds him they call ¢ the deer.’
The piercer of the deer is he of that name (M rgavyadha) llhe

v ogsafad” @t grgat.mwmf‘zqfﬂem A(FRIERAR Ay Qfed e
Mg & a1 wqmamd § vANfE S ] sEwE o AREIqRNAfEafaE ©
@l q1 €q TRaAEA A @ Al gAt @l @Al @ R4l WINId AR aaem
waf 3 sN@aRaaw 1 & 241 7398 3 yAafaaaaT e S @ adgadtq @

% 41 ot gu 3 sUE @ CART TATANT GAAMAIRTS qedaq TSRAE wwAr
CELS %ﬂﬁaéa' Ardig araEal fHaq | &y sﬁéaaqqa q&E, AN IWIFA W I @ )
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female deer is Rohini. The three pointed arrow is the three
" pointe! agrow (trikandd). The seed of Prajapati outpoureé ran ;
it became # pond (Saras = a lake ?).” )

The Aitareya Bréhmar.l% passage is concluded by the sentence
“for the gods are lovers of mysterys.as it were.”” We wonld
add here that ngt o.nly were the gods lovers of mystery but, that
their worshippers, the Vedic people .were more so. If again
Jrajipati wera a real person, we can only imagine how Be would
have treated those people who were his worshippers and who
indulged in such an obscene and vulgar allegory about himself.

This legen:l has been noticed by Tilak in his Orion, S. B.
DBiRsita in his Bharatiya Jyotifédstra, but the correct astronomical
interpretation has not yet been found. Tilak and Diksita would
understand that the astronomical phenomenon referred to in the
passage indicates the time when the vernal equinox was at the

* Mrgasid cluster or A, ¢, and ¢, Orionis. But our interpretation
would be different. TFor the legend we have also to compare
S.Br.1,7,4,1; Rv. X, 61, 5-9,” as Keith states. Another

¢ reference is Tandya Br. 8, 2, 19. The Mahabharata Sauptika
parva, 18, 13-14, is another place where the same legend is stated
without any obscenity as found in the Rg-Veda and the Aitareya
Brahmana. 1t is possible, however, thatthe 1. Bh. legend is
later than the one recorded in the Vedic literature. The Vedic
legend speaks of the birth of Rudra, while the M. Bh. legend
refers td the ignoring by the gods of the share of Rudra in a
sacrifice. *

The phenomenon of Prajapati nfeeting his daughter RoMini
in stated in the Rg-Veda as to have happgned in mid-heaven
thus.! .

¢ Wh8n the deed was done in mid-heavgn in the proximity

® of the father working his will, and the daughter coming together,
they let the seed fall slightly ; it was found\upon the high place

of sacrifice.”’—(Wilson)
L4 .

1 Fep Aq e ANaEd S sEa fafc gt | .
P .
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o s Rg-Veda, X, 61, 6.
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'.l‘lge astronomical phenomenon was observed in mjd-heavep
or on the meridian of the observer. We have a star called
Prajipati in the Sirya Siddhanta, viii ; 20, which’ is identified
by Burgess in his translation, with § Aurigae, and his identifica- .
tion is faultless. We® have also the Mrgavyidha (Sirius) of
whi(,h| anofher Vedic name was Svan (gr the Dog), and Rohini
is of course the star dldebaran. :

The legend divested of allegory. is that the stals’S Auriga
and o, Tauri or Aldebaran were observed to cross. the meridian
zt]most _together. This was understood by the gods as the most
1mprope1 conduct on the part of Prajapati, angd the god Rudra,
then born and stationed at the star Sirius pierced Prajapati
(5 Auriga); his three-pointed arrow was most probably the line
through 6, B and 8 Auriga, which have almost the samé celestial

. fongitude. Again the star Sirius, the three stars at Orion’s belt
*and o Tauri or Aldebaran are very nearly in the same linet
Here :Rudra’s three-pointed arrow may also mean this latter
line through Orion's belt. The word ‘ trikanda ' does not real]y.
mean three pointed, but perbaps baving three joints, just as
the joints are seen on a bamboo pole or in a sugar cane. If
we .ta,ke the latter meaning for the arrow of Rudra, it would
not reach Prajapati or 3 Auriga, and Rudra would be a bad
marksman, for piercing either Prajapati or Rohini.

We have thus to look for the time when Prajapatis or 8 Auriga
" and o Tauri or Aldebaran had almost the same right ascensxon

o In'1935 A.D. the celesfial positions -of these stars were ag

follows i— : . .

| . . .

| 0 v

" ‘ !
Star Right Ascension Deéclination
| - ’ [* , v
3 Am]g& 5% 54m 10°398 54° 16’ 55'23N
. . @

o Tauri \ 47 39m 11°248 (16°22/48'63N

[ ]

and .obliquity of the ecliptic ‘:.23" 26’ 51786,

i :
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. Atter transformation of the co-ordinates, we havs the following

celestial longitudes and latitudes for the year 1935 A.D.: *
[ ]

|
Star | Celestial longitude |  Celestial 14titude
8 Auriga T age o * +80° 50 217
* -
e oTalri ° 68° 52/ 50/ —5° 28/ 197

° .

The difference,in their celestial longitudes was thus 20°%7’ 457
in 1935 A.D. In the following calculations the latitudes of the
stars are supposed to remain constant throughout.

In the above figure of the celestial sphere, let = be the pole of
the <ecliptic, .PP’ the path of the celestial pole round », R and B
the " positions of the stars e Tauri and & Aurigza respectively in the
year 1935 AaD. v
* (1) Inthe triangle sRB, the arc 7R=90%+5° 28 19/, »B=
*59° 9" 839" and the angle RaB=20° T’ 45"
Hence the angle #RB becomes = 26° 42r+47
- Now froen = draw #PQ perpendicular to the arc RB extended,
then #() becomes = 26° 34’ 547,
Thbus there was or is no possibility of these two stars éo havé
‘eXactly the®same right ascension at any past or future date,
as 7P can never be equal tp or greafer than 26° 34/ 54"

-
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We can thus determine only the time of their " nearest
appro‘a,ch to an equality of their right ascensions. * . ,

At this time the position of the summer solstitial colure.
was the arc zPQC. :

We reaflily find the angle RzQ = 92° 44/ 50"

He_nce the longitpdesof summer solstitial colure of the date in
questi(;;i_ was 92° 44’ 507 plus the celestial longitude of o Tayri
for tbe';,year 1935 A.D,

. Th'i!s wag, thus
. = 92° 44/ 507 +68° 52/ 50/
l = 161° 37’ 40 ' * e

The' shifting of the solstices thus was 71° 37/ 407 from which
the number of years elapsed till 1935 becomes 5177 ande the year

« Or the date was thus 3243 B.C. in which the right ascension of

ea Tauri or Rohini was almost equal to that of § Auriga Or

Pra]apaz%i and the right ascensions of the two stars were
also zero(near about the same time.

The time when 5 Auriga had its right ascension = 0, it8
longitude 'was = 15° 28' 407, taking the valus of the obiiquity
of the ecliptic to be 24° 5. Tn 1935 the lonzitude of § Auriga
was 89° O": 35"‘, so the increase in the celestial longitude of the
star till %935 A.D.=73° 31’ 557, which representé a lapse of
about -53‘29‘ years, or the year was about 3395 B.C.

Similarly when the right ascension of o Tauri was = 0, its
longitude v!vas = =2°27T 1" (w = 24° 3 .
®* Hence the increase in%he celestial longitude of the star till
1935 A.D.=71° 19517 representing a lapse of about 5167 Yyears
and the date was thys 3233 B.C.

The arbc'?ve twy dates, viz., 3395 B.C, and 3283 B.C. had
between them an interval of 162 years. The right ascensions of

* these stars a,\f, theiitWo dates are tabulated bglow :— ¢

.

Star! R.A.in8395B.C. | R.A.i®3233 B.C.

S.Aurigéi 0° 0y ) +2°.9/ 38"
o Tauri ‘\ 208 0° 0/ 0"




152 ~ANCIENT INDIAN CHRONOLOGY

" There are two more points in this connection which have
to be consid&red :—(1) The time determined, piz,, 3243 B.C.
being about the time when the equinoxial colure passed, through
the star o Tauri, the question now arises what had the Vedic
Hindus to do with the position of the equinoctial colur8 in their
sacrificial year ; and (2) why have we identifigd the star 3 duriga
of jthe 4#h magnitude with Prajipati, or why we did not take
o Aurige which is a star of the 1st magnitule and which is
called Brahmahrdaya or the ‘“ heart of Brahma.” | .

With regard jto the first point raised above we can say that
the #Vedic Hindus had a special sacrifice which was called
Syamika Agrayuna the first millet harvest sacrifice which is
thus descrdbed in the Kausitaki Brahmana,' 1V, 12,

“ Next as to Agrayana. He who desires proper food should”
sacrifice with the Agrayana. In the rains® when the millet *
harvest has come, he gives orders to pluck millet.

The new moon night which coincides with that time, on it
Should he sacrifice and then offer this sacrifice. 1f he is a full-
moon sacrificer, he should sacrifice with this and then offer the
fall-moon sacrifice. If again he desires a naksatra, he should
in the first half of the month look out for a naksatra and offer
under the naksatra which he desires.”’

—~(Keith)

We have not any interest in discussing the small inaccuracies
which may °be found in Keith's translation; but we take
that the rendering is substantially correct. The Syimdika éasya.
or the millet is reaped in the month of Bbidra #unar new-moon
ending), which may begin from August, 19 to8Sept. 13, and the
full-moon of Bhadra oscillates between Septa 2 and Oct. 1. It

.is thus quite possible for the full-moon of Bhidra to fall on the

b °
. k

' WAE WITEEARAEARA IK | IR WA DR S

W afwq wEsAAENENTa ddasdaden TR A7 QA avey G-

G aFa | 97 A9gIAE  (AYN Q) YaUD A9ag afee = (agnuage)
fwge afem asan

. L ]
2 The rains last for four monthg commenciyg from 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. 25 in 1923, on Sept. 22 in 1926. Hence the full ntoon of*
Bhadra is, what is 1hustrated ag the Harvest moon m. a,sbronomy
and the § yamaka Agrayana full-moon was such a Harvest Moon.
This Agrayana full-moon jor the harvest moon is also mentioned
in the Mahgbharate as the full-moon at the Kritikas - (vide
M. Bh., Vana. 82, 3132 ; 82. 86-37; 84.%1-52 ; Anudsana,
25, 46).« It appear‘s_'tha,.t the Vedic Hindus had to yse the
autnmnal equinoctial day in their sacrificial calendar, and thé
autumnal equinoctial day is more in evidence than the vernal
equmoctlal day" i

It was on such a full moon night when the sdn was ab Jthe

autumnal equinox, that the conjunction of Prajapati and Rohini

(.c. of 8 Auriga and a Tauri) by the almost simultaneous grossing
of. the meridian line was observed. The date as we have
agcertained was a,bout 3245 B.C. when the vernal equinox colure
passed almost Stl‘&lo‘ht through the star o Tauri. Now-a-days a
full-moon near the star Rohini (Aldebaran) happens on the 2nd
December. From ’the 23rd of September to the 2nd of Decem-
ber the number of days=70, and at the rate of 74 years for the
shifting of the  equinoxes by one day, the time elapsed
becomes 5180 years, the date becomes nearly the same 3245 B.C.
The astronomical phenomenon was that at the full-moon, 8 Auriga
and « Tauri, almost simultaneously were observed to cross the
meridian about the date found here at the place «of the
observer. .

#As to the second point why we have taken § duriga, a star of
the 4th magnitude for Prajapati, I would say that it is this
star that is called so in the Sirya-Siddhanta ' which has T tru.st
faithfully brought dOWI.l the tradition to our own timos. Again
8 Auriga represents th® head of Auriga, and it was not improbable
that this same constsllation used to be callgd Brahmi in the

Vedic literature. | Tfe star may no¥ be one of the fourth magni-

tude, it was pexbaps not so inconspicuous in those d“ayb, viz., in
the third millennium B.C. If the whole solar system has been
swéeping Jdhrough space towards either the constellation Hercules

I . .
v Suarya-Stddhanta, viii, 20,

90—1408B .
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or Lyra, and the sturs in the constellation .furige being almost
.diametficaIJy opposite have been steadily growing less andl less
bright. Heénce 8 Auriga was not so inconspicuous before the third
millennium B. C.  The tradition preserved in the modern
Stirya-Siddhanta that Prajz:xpa t1 itself i3 the star § Auriga cannot
thus be ignored, . :
Again the star a.,iun'ga is called ,in the Sirya-Siddhanta
Brahinehrdaya, or the *“ Heart of Brahmd,”.and the Mah%bharata
legend ftells us that ‘“ Rudra then pierced the heart of
Yajiia (Prajapati) with a dire (raudra) arrow, and Yajsa (or the
Sacrifice) fled therefrom in the form of a deer with Agni
(G Pauri ?). That Yajiia (Sacrifice or Prajapati) in that form
reached the heavens and shone there, being followed by Rudra.”™
Here Rehini or Aldebaran does not come in.  We have to consider
the case of the two stars which have almost the same celestial
® longitude ; and these were for 560 A.D. equal to 62° 32 and
61° 50’ respectively of 8 Tauri and . Auriga ; their celestial
latitudes were 5° 22/ N and 22° 52/ N. This is rather confusing,
® no astronomical interpretation is possible and the Mahibhirata
legend is quite unintelligible, The legend of [’rajapati and
Rohini astronomically interpreted does not yield the V. Eqtinox
at Mrgadiras as was supposad by Tilak in his Orion, pp. 20 et, seq.

v M. Bh., Sauptika Parven, 18, 13-14 :
'oqa g aw fasy dEw wfk afyan
. FIREGST AW @A GAT FUER: U
¥ g a%3 w0w Xd ary [uwa
HAGAA) w7 g ™R 1 o
0



CHAPTER XIIi
~ VEDIC ANTIQUITY. °
. SolstiBe Days in Vedic Literature and Yujur;)eda Antiquity

* In the present chapter it is proposed to exmine first if the
Vedic Hindus %new of any method for determining the day of
the winter or of his summer solstice, and secondly to interpjet’
the various statements as to the solstice days as fouand in the
Kausitaki B'rdhmm‘w the Yajurveda and the Mahdabhdrata and
to gettle the approxlmate dates in Vedic chronology as ifdicated

*by these statements.
T The method of finding the solstice days Vedic

Literature.
The method of the Vedic Hindus for determining the solstice

days is thus expressed in the following passage from the Aitareya
Brahmana?®: '

wrfimiaggerata Rgard a9 dagaw@ g o=@ 3 dmr o
fidmsRa @it SRATGASY, gl @ oy 3o wiim gz o=
mﬁgrﬁﬁa@a@mm@mqw@ﬁmsm feaua
e n%&aam@itﬁh@asﬂ o AU g\ .

3m A %au axr&“w milewrRaTaGhmge Ji andteaan
TgTgaT S 3 ar: EnieRErsRafage fif widt;
A, TAFTIT, | teha;a T @l Aw|IINSIT T waf-‘—a
FA: QTR T G TPAW INTR weambes swad R oar oW

SICILIEES AR TG 3% sqo | gh | .

Sayana has failéd in’ his exposition of this passage which
relates to observational astronomy, and no one who is uadtquaint-
ed with this branch of science can possibly bring out any sease

. * .
U ditereya Brahmana, 18, I8, qmtetz by 8. B. Diksita in his wats snfa ma,

p. 47. . . . :
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Jof it. We follow Keith generally with some modifications
in the tramslation which is given below : *

‘‘They f)erform the Ekavimsa day, the Visuvdn, in the middle
of the year ; by this Ekgviméa day the gods raised up the sun
towards the world of heaven ithe higlest region of the heavens,
viz., the zenith)s For this reason this sun (as ‘raised up) is
{called) Ekaviméa, Of this Ekaviméa sun r the day), the ten
alays b&fore art ordained for the hymns to be chanted dl;ring the
day ; the ten days after are also ordained in the same wuy ; in
the middle lies the Ekavitsa established on hoth sides in ¢he
Viraj (a perigd of ten days;. 1t iscertainly established in the
Vir.dj. Therefore he going between (the two periods of 10 days)
over these worlds, does not wuver.’

‘The gods were afraid of this Aditya (the sun) falling from
this world of heaven (the highest place in the heavens) ; kim
with three worlds (diurnal circles) of heaven iin the heavens) frotu
below they propped up; the Stoimas are the three worlds of
heaven {diurnal circles in the heavens). They were also afraid
of his falling away upward ; him with three worlds of heaven
(diurnal circles in the heavens; form above they propped up ;
the Stumas are the three worlds of heaven (diurpal circles in
the heavens) indeed. Thus three below are the septadasas
iseventeen), three above ; in the middle is the Ekaviméa on
both sides supported by Svarasimans. Therefore he going
between these Starasisans over these worlds does not waver.’

The Vedic year-long sacrifices were begun in the earliest times
on the day following the winter “olstice. Henve the Visipian
or the middle day of the year was the symmer solstice day.
The above passage shows that the sun way observed by the Vedic
Hindus Yo remain stationary, i.c., withaut any change in the
meridian zenith distance for 21 days near the summer solstice.
The argument was this that if the sun remaiged statiomary for 21
days, he must bhave had 10 days of norL.helSy motion, 10days of
southerb’ motion, and the middle (eleventh) day was certainly
the day of the summer solstice ; Lence the sun going over these
worlds, in the interval -between the two periods of *10 days on
either side, did not ‘waver.” Thys [rom a rough observation,

3
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the Vedic Hindu could find the real day of the summer or winter
solstice. : . :

The next passage from the Aitareya Brahmana fnot gpoted)
divides thg Viraj of 10 days thus : 10=6+1+3 ; the first 6 days
were set apart for a Sadaha period, followed by an atsratra or
extra day #nd then came the three days of jhe three Stomas or
Svarasimuns. The gtirgtra days before ‘and after the solstice
day wére respectively styled Abhijit and Visvajif days.e It may
thus be inferred that the Vedic Hindus by more accurate observa-
tion 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 tﬁey observesthat
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-
. fton possible for the Vedic Hindus by their methods of
aneasurement. They probably observed the noon shadow of a°
vertical pole.® If we assume that the observation was made
at the latitude of Kuruksetra {about 30° N) and when the
obliquity of the ecliptic was about 24° 15/, and the height of thg
pole was taken equal to, say, 6 ft., then:

(2) 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=698 in. o

(¢) When the sun had s longitude of 90°, the lengtl of the noon-
. shadow=693 in. e

Now 744 in. — 6:93 in.=051 in. and 6°98 in. — 6°98 in. =005 in.
* L]

Hence by usind any sort of measuring rods, ,they could
perhaps easily disfern a change in the noon-shadow of aboute
half an inch, but a difference of ‘05 in. was, of course, quite e
impossible of percgption with them. They could thus infer that
the sun remgjned stationary at the summer solstice Jfor 7 days
when they used any measuring rods and when they used roughes

L]
. .

1 Another method possible for the Vedic ‘people was to observe ihe sun’s,y
amplitude near about the 8. Solstice,day, and this was foundto remain stationary
for 21, days. )
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tuethods they could conclude that the sun remained stationary
for 21 ddys at the summer solstice. *

At the wiater solstice, the corresponding lengths of the noon-
shadow would be 8 ft. 3°46in., 8 ft. 484 in. and 8 ft. 494 in.
respectively. The changes in the length of the shadow were
consequently 1°38 in. and 0°10 in. respectively. .

It should thus be ‘clear that the Vedic Hindus knew how
to determine the summer or the winter solstice day. When they
folind that the sun apparently remained stationary at the solstice
for 21 days, the true solstice day was the llth and when they
found that the sun remained stationary for 7 d:xys, they took
the 4¢h day as th® real solstice day.’

This finishes the first part of this chapter. We now pass
on to consider how the Vedic Hindu stated his day of the winter
solstice in successive ages. Some of these statements are
the following — .

(a) -The sun turned north on the new-moon of Mdgha ended.

o O - » s+ s last quarter of Magha,
© . . " s 0, full-moon of Magha.
@ . » ., one day before tull-znoon of Mdgha.*
(&) ., " ,» on the new-moon of Magha begun.

1 The other method of determining the solstice day i+ deseribed in Brhat Suihita

of Varahamibjra. Chap. 11L, 3 : -
. FEfasivgedsaaisty a1 gsaiay: |
gramInfiafes af aed ash 13 b

¢ ’{'be solstice day may be determinad by observing the coir:cigence of the sun at
the time of rising or setting with a distant sign-post or by the marks of entrance or
exit of the tip. of the shadow of 2 gnomon in a large hordontal circle (having for its
centre the foot of the goomon).” Here two methods are de®ribed by Varahamibira
in the first of which the sun’s amplitude at sunrise or suaset is fo be observed. If the
*Vedic Hindus followed this method, they could perhaps observe the sun fo remain
stationary, 7.e., without any apprecizble change of amplitmdcfor 21 days near the
solstices, It does not appear probable that (he second method was followed Wy the
e Vedic Hindus, ®In this cronection the method foliowed by the Druids of the ancient
Btitons, with heir cromlechs (stone circles/ as are seen in the Salisbury plains in Eng-
land, for determining the-solstice days may be compared. The first method described b).7
Varihamibira readily led to the observation of the heliacal rising of stars in different
seasons ag has beep found in the Vedas, .
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As we shall see later on, these statements as to the day of
the winter solstice occur in Vedic literature. The month of
Mdgha (lunar) may begin now-a-days from the 15th of Jgnuary
to the. 11th of February. What then is the meaning of this
. month of Magha as referred to in the above staternents? Why
should thee sun’s turning north be connected with a particular.
phase of the moon of sych s movable month ? Unless and until
we can”answer the above questions satisfactorily, we canpot ho;.)e
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- r8ck0n100 of She
year ; they-followed a reckoning by lunar months of which 12 or
13 formed the year ; in their reckoning the month of Magha,
s 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 Magha (not occurring®
every year) to fix the beginning or the end of the five-yearly
lunikolar Vedic cycle, and they stated the solstice days in
reference to the phase of the moon of such & month of Magha.
The winter solstice day was the beginning of the Vedic five-yearly
cycles or Yugas and Sawwvatsara or year-long Vedic sacrifices
" were begun in the earliest times also from the day of e winter
solstice. It is thus necessary for us to find the §rue meaning
o# this peculiar month of Mdgha: how it began and what were
its characteristicsn. ‘ . .

Meaning of e Month of Magha for Vedic Cycles
o .
As to the beginning of the month of Mdgha which was used®

for startipg the Vedic five-yearly cycles the.Jyautisa Vedamgas °
(1400 B.C.) say : ¥ °
Sl @ 991 A1 garEa | *
. . S Il A gEeE g i
‘¢ When the sun, the moon and -the Dhantffthds‘(Delphinis)-
ascend the heaven togsther, % is the beginning of the* Yuga (i.e.,
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five-yearly luni-solar cycle!, of the month of Mdagha or Tapas
‘of thelight half and of (the sun’s northeriy coursc.’ Plence
this Jnonthe of ‘ldgha as used for starting the Vedic cycles must
begin with the new-moon at Delphinis. lu the Jyautisa Vedamga
time the day of the very beyinning of a guch a J[(Ighzz was the
day of the winter solstice and thus it marked thesbeginning of
the tropical month of Tapas, the first of winter.

As Jo the, time when the use of this month of Mdyha was
gccepted for making the Vedic calendar, we have the following
passage from the ilahabhdrata:

‘siferfory e g Ao swaeh e
gegdl Fgat a9 areay’ I @)
Fa gRisRe g’ ¥ warel T Ay
e faw o @y amm |y K
afreifieasr st smon aftskaa:
Aot grva w7, 77 Hen sargTEA N
TagS g T O FreewaEa T )
Aarer’ agstivhd Wil agfdaay
M., Bh., Vana, 230, 8-1.1.
“Lady Abhijit (i.e., aLyra), the younger sister of Rohini,
being jealous of her, has gone to the forest to perform austerities
with the desire of attaining the position of the elder. 1 am
thus confounded at this incident as one naksatra has been
deﬁected. from heavens. Hence O Skandz, please find this time
in consultatlon with Brahma.’ Then Brahma fixed the time
beginning from the Dhanisthds, and Rohzm (a ”’uurz or Ud(baran)
became the “first star. Tn this way the number of naksatras
became proper (Sama). When Indra thes spoke to Skanda,
. the Krttikds flew to the heavens as theédnaksatra (star group)
with seven heads, as it were, and it still shines as the one of
which the presiding deity is Agni (Fire).’ .
The passade quoted above shows that 1t was Brahma a person
© ,of very hlgh antiquity whose name was forvotten who started
the reckoning of time from the new-moon at the dehzms when
o Rohini became the first star, and the Krttikds rose very probably
exactly at- the  east. Here we have the time when the Vedic
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five-yearly luni-solar cycles came to be started with reference to
the menth of Magha. .

Now in Vedic literature Rohini means two stms mz s Rohmt
proper (Aldebaran) or Jyestha (Antares). For 1931 A.D. their
longitudes Were 68° 49/ and 248° 48/ according to our - calcu]a,tlon
Hence these sfars differ in Iongxtude by almost 180° degress, and
had respectwely the Ionglt;udes of 0° and”180° at about
3050 B.G.® : *

’ L 4
This was the approximate date when the month of Magha'

with its beginning with a new-moon at Delphinis was- agreed
upon as the statdard month wilh reference to which the five-
yearly Vedic luni-solar cycles were started and intefealary months
were determined. It was about this time that the number of

naksatras (lunar mansions) was fixed at 27 by rejecting Abhijit -

(aL.yra" It is here not necessary for us to attempt an explana-
tlon of the rivalry between either of the Rohinis and Abhijit.

We have up to now settled that one feature of this standard
month of Magha was that it should begin with a new-moon near
the Delphinis. Another feature which follows from this is that
it should have the full-moon near the star Maghd or .Regulus,
as the moon takes gbout 147 days, at the mean rate, to pass
from B8 Delphinis to o Leonis or Magha.

The third feature of this standard month of Magha was that
at its last quarter (astekd), the moon should be conjoined with
Jyesthd or Antdares as the Apastamba Grhya Sitre says:* ,

a1 Are ﬁwmaﬁmmmw@wm‘aﬁw@m
oy . . .

L ]
[ ]

1 Taittiriya Samhitd,.4, 4, 10.

2 According to Burgess Rhese stars had the celestial longitudes ofg49° 45" and
299° 44’ in 560 A.D. Tnslation of the Sarye Siddhanta, Calcutta University
Reprint, p. 243, -

3 The cogjunction of Aldebaran with the full-moon cauld perbaps only be
observed by their simulta‘eol’s meridian passages on the equinoxial day in tbe Vedic
times. The celestia] pole of the time was very near to a Draconds. The qfher possible
method of observing the conjunction of the full-moon with A/debaran on the equinoszial
day was by joining the pole star with the moon and Aldebaran.. In both these
methods it was the R. A. which was really taken egual to Zero, and t;he date for
that comes out to be 3233 B.C.

4 Apastamba Grhye Satra. viii, 81,%9,

. L[]

2114088

-
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‘ The Vyastakd which comes after the full-nioon at Magha
.(Regulu's), Jhas its eighth day (of the dark half) or last quarter
with  the moon at the star Jyesthd or Aniares ; that is called
Ekastaka.’

The moon takes at the mean rate 7:545 days or roughly a
quarter of a synodic month to pass from Regulus to 4ntares.

Thus we come t0 the conclusion that the Vedic standard
month »f Mdgha, in reference to which "the Vedic five-yearly
luni-solar cycles were started and winter solstice days in
successive ages were determined and stated, had three characters,
viz., (1) New-moon at Delphinis, (2) Full-moon at Regulus, and
(% «Last quartér at Antares. This month of Mdgha did not and
also does not come every year. We shall henceforth call this
month ghe Vedic Standard month of Magha.

The Vedic Standard Month of Mdgha 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.,
B Delphinis had a longitude of 315° 23, o Leonis 148* 53/,
a Scorpionis or Antares 248° 48 npearly. Hence this standard
month of Mdgha should begin about the 5th February, should
have the full-moon about the 18th February, and the last quarter
about the 28th Febrnary. If we look for such a month coming
in our own times, we had it as shown below :—

+ B - U. ] E d‘ g
Year ’ NZ%;?m:a l(])lgl ’ F ull-moon‘ Last quarter I\} Ewl.?naoou
s 4 . JO . :E . ‘ [ 3
o 1924 ' Feb. 5 Feb. 20 : Feb, 217 ! Mar. 5
1927 i Feb 2 Feb. 15 | Feb. 24 Mar. 3
. ;
1932 ‘ Feb. 6 Feb. 22 ; Web. 28 _ Mar. 7
1935 Feb. 3 . Fel®18 ' TFeb.26  : Mar.5
. { LA

L]

The ¥edic standard month of Mdagha is thjus not strictly
unique in its position in the sidereal year. All points considered
we are inclined to take that this Mdgha happened p our time
in 1924 "A.D, from the 5th February till the 5th March. This
year and fhis month we shall use ds our gauge year and month
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in interpreting the different statements of the déys of the.
winter solstice as occurring in Vedic literature.’ °
(i) Statements of Solstice Days in Vedic Literature

We are mow going to state and explam the references
from the Brahmanas and other works whi¢h either directly state
or indicate the winter so]stlce day of the sucgesswe'Vedlc
perlods '

LA " The first reference is from the Kausztakl Brahmana, a.nd
1t was first found by Weber : :

e Y

ad mmmw&ﬁ Fafa mﬁﬁm&mw
TEIEERE  ARATgafa § Sgf AT agreioiTreRephas @
. TREEgEESh o wedvgafe @ wawgesfen R gl
A e 3% Tl AgTiTg qermoneass fetvargata | v, |
ity aug: wed: wgafa @ wewe I R SgeeEaE-
NI TSR AEAeneERd  gdmagata @ afvoegafe
Fufalal & daaae daamday agdwsl agaen ey

. . sdwarf fgag sol ar ga e
woRTe gl frer: aegsefy gw: |

gl wemw sgTwanfa W gy @ ﬂafiﬁmééie‘nﬂmﬂ
wed wafy qErEER wa%tuématmmgmqf%maﬁm—
SreraET CHE STRer Hi T e WA mﬁf -

WG wErTgTEta aEndan R 1 ,
This passage has thus been translated by Keith in bis Rg-Vetla
Brahmanas :

~ ¢ On the new-moon’of Magha he rests, being abouf to turn
northwards ; these also rest, being about to sacrifice with the
introductory atirdtra ; thus for the first timedhey obtain him ;
on him they lay llold with the caturvimse ; that is why the

1 The year 1924 A.D. is also similar to the year 80 A.D. of which the 1lst day of *
Magha was 8he epoch of the Pgitamaha Siddhdnta of the Paiicasiddhantikd of
Varahamibira. The interval of 1844 sidereal years=673532-73 da and 22808 lunations
=578535 65 da. The difference is only gpout a day, *

?  Kaqusitaki Brahmana, xix, 8. , . 4 '
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*laying «hold has its name. He goes north for six months; hin
they follow with six-day periods in forward arrangement. Having
gone for six months he stands still, being about to turn south-
wards ; these also rest, being about to sacrifice with the Visuvant
day ; thus for the second time they obtain him. He goes south
for six months ; tBey follow him with six-day periods in reverse
order.‘ Havin'g gone south for six months he stands till, and
%they about to sacrifice with the Mahdvrata 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 the year. With
regard to this,ehis sacrificial verse is sung,

Ordaining the days and nights,

Like a cunning spider,

For six months south constantly, .

For six north the sun goeth. .

For six months he goes north, six south. They sbould not
consecrate themselves at this time ; the corn has not arrived,
the days are short, shivering they come out from the final baih
{avabhrtha). Therefore they should not consecrate themselves
at this time. They should consecrate themselves one day after
the new-moon of Caitra ; the corn has come, the days are long,
not shivering they come out from the final bath. Therefore that
is the rule’.

Herp it is definitely stated that on the the new-moon of Mdyhua
the sun reaghed the winter solstice." This new-moon is without
any doubt that new-moon with wghich Magha ended. JJhe
definition gr meaning of this month of Mdghe has been found
before. This statement shows that the 5th of*March, 1924 A.D.,
was the Jdrue anniversary of this detern¥nation of the winter
solstice. Now on the 5th March, 1924,%. M. noon, the sun’s
mean longitude was

= 842° 57' 46/ ° \
° = 842° 58 to the nearest minute. o

This longitude was near to 270° in the year of this determina-
tion of the solstice day. It shows a shifting of the wolstices by

L]
1 This ds perhaps the oldest tradition &f the solstice day as recorded in this
Brahmane. A ¢ . .
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about 72° 58/, representing a lapse of about 5,268 years, ill 1924
AD. But we have yet to allow for the sun’s eqution. Now
in 52'44 centuries before -1900 A.D., the longitude of the
sun’s apogee was = 11° 30/ nearly.and the eccentricity of the
solar orbit was about '018951. Hence the sun’s equation for the
mean longitoude of 270° was, + 2° & nearly. o

This equation of « 2° 8 is now applied to the mean longitude
of the sun on the 5th March, 1924, at G. M. noon, viz.,*842° 5§'.
The result obtained, viz., 345° 6, was equal to 270° in the year
of this determination of the winter solstice day. Hence the total
shifting of the solstices becomes 75° 6/ nearly ; $his indicates a
lapse of 5,444 years till 1924 A.D., or the date of this determ?na-
tion of the solstice becomes near to 3521 B.C. Now as we want the
year similar to 1924 A.D. as regards the moon’s phases th relation
to the fixed stars, the date arrived at requires & little adjustment,

‘We have already obtained’ the Iuni-solar cycles of 8, 19, 160,
1939, etc., years in which the moon’s phases near to fixed stars
- repeat themselves.

Now 5444 =(1939x2+160x9+19x6+8)'+4. Hence elapsed
years must now be taken as 5440 from which the required year
comes out-to be 3517 B.C.

- The sun then turned porth 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 full 366 days
or 12 months and 12 nlghts after which they estimited that the
sun would reach the winter solstice. This sort of reckonmg
continued till the - five-yearly cycle of 62 lunar ~months ewas
exhausted. They fthen thought that the same type of Magha
returned, or they #night check their reckoning in 375,811 or
19 years by actual observation. Hence their predicted day of
the wintter solstice, when not checked by actual observation, was
almest always in error, but perhaps was still withia their limit of
21 days. Their observed solstice days, hoWever were always correct. *
« It may be asked how the Vedic year came to have 366 da,ys
or 12 lunar months + 12 nights. G'enerally this year is stated,

4 Chapter 1, p. 2.2.
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in many places to consist of 360 days only. How ib this
dlscrepancy-to be explained ? In a half year there were the
ordinary 180 days + 2 atirdtra days, then came the Visuvdn,
the middle day of the year which belonged to nejther half
and then came the other half with 180 days + 2 atirdtra days and
lastly came the Hahgorata day. In all, therefore] there were
in the year 2(180+2)+2 or 366 days Of the two atiratras
of the wortherly course, the first was the Prayaniya and the
second the Abhijit day. Similarly in the sun’s southerly course,
the first atiratra day was the Visvgjit day and the, other had.a
suitable name. The Vedic year had thus 366 days or 12 lunations
+ 492 ‘nights.” *

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
.solstice, 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 solstice day, as the time was unsuitable on the ground
of its being extremely cold, as it was 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 days 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, became
spring in late? reckoning (sacrificial year) and winter then became
the last season of the year. *

.We havefound out the year when the sun 4turned north on
the new-moon of Mdgha to have been 3517 B.C. by taking the
standa,rd month of Mdgha as the one whicA happened from the
ath of February till the 5th of March, 1924 A.D  Our date is

® .
* 0
L 0. fanarst Queaieesd agadsTq | .
L L . L
Yajusa Jyautisa, 28,
“ A year is three hundred with sixty six of days. Tn it there are five seasons agd

two courses (of the sun).”’ *

* TIn this connectloq, it should be remembered that the atirdtra days were not
reckoned in the shcrificial calendar.
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* perhaps liable to shifting of about one or two centuries either
way «if we took the gauge year to be 1927 or 1932 A.I3. This
amount of possible shiftirig must be considered negligible at such
a remote age. It is perhaps needless to point out that unleds we
can find ofit a correct interpretation ‘of passages like above, no
determinatiqn of time wouid be possible.

A question may yet be raised, if of the ®phrase ‘ the new-
moon of Mdgha,’ the*word Magha means the full-moon ending
month of Magha. Our answer is that we have taken ths month
of Magha as the new-moon ending not without any reason. In the
Jz}auti;a Veddmgas we get the new-moon ending months alone ;
not a single verse in them can be interpreted #o mean the full-
moon ending months. In the case of the new-moon end'ing
Magha, we bave established three distinctive pecunarltles as
already pointed out and that such a month of Magha was
associated with the winter solstice day and the starting of the,
Vedic five-yearly cycle or Yuga. The word Mdagha as used in
connection with the solstice days must have a definite meaning,
i.c., must méan more or less a unique synodic month not occurringy
every .year. As to the full-moon ending Mdgha, we have not yet
discevered any unique meaning either from the Jyautise Vedarigas
or from other Vedic literature. Thus 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-moon ending Magha are
very clear and well-pronounced. We thus consider it fruitless
to speculate upon the characters of a Vedic full moon ending
vaique.Mdagha to interpret $he references like the above We
now pass on to our next reference. . .

(B) This reférence was quoted by Tilak in his ¢ Orion ** on
- pp. 44-45 and runs f follows * .

daqare A cwEwEt fAG@w T GITEE @ mz%’
agt ar € At ufy aaf‘a AT GRS ded W ar o
daqprEntrws 7 TeEEdt DAY ARG Haa: ST oY SaqEe-
anfRas 7 twgwEt NAd FAAAIGY. AEE FEgN WA DT .

® 1 Fureher the full-moon ‘ending Magha cannot jnclude the Ekastaka day as defined
before. This is a serious defect of the foll-moon ending months. . .
4 Taittirtye Seinhitd, VT, 4, 8, also Tandya Brahmana, V9. | -
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g T 09 HAETE A9 I PAT @ U9 SaaEaeT fEd
el frat o awded figae, amed farplad d9 geé at.om
dageeE afgarpimdl gud oF daqEened fd ag 3 s
waf TR geeaTa i Aved AT AvAFEET w0 EEy AweH
T B2 Tl QST AT GOAT SIOER TEA L AT AfeaeR J I
sfegfa argRma stmadl averadisgielha am sl Sgiee-
ﬂgﬁi’rimm{%mm%’uaaﬁan * o .

* This passage is from the Taittiriya Somithita. The Tdndya
Brahmana bas also almost ihe same passayge witl) slight altera-
tions as may be geen from Tilak’s quotation in his ‘Orion.” We
tramslate the above passage following him generally thus :

‘ Those whko waut to consecrate thewselves for the yearly
(year-long) sacrifize should do so on the Ekdstakd day. This
is the wife of the year what is called Ekdstaka and he, the
.year, lives in her for this night. Those that consecrate on the
Ekastaka truly do so in a distressed condition, as it is the season

(winter) which is reckoned the last of the year. Thus those

®hat consecrate on the Ekdstakd do so 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-long) sacrifices
from the very mouth ; but if has one defect that the Visuvan
(the middle day of the year) falls in tke rainy season. They
should ¢onsecrate themselves at the full-moon near Citrd
(Spica or o°Virginis), as it is the beginning of the year. They
thus begin the 'sacrifice from the Very mouth of the yedt.
Of $his time there is no fault whatsoever. They, should consecrate
themselves four days before the full-moonnear Citrd). Their
Kraya (i.e. purchage of Soma) falls on the Wkdastakd (here the
“last quarter of Caitra). Thereby they do not render the Ekastaka

* void (i.e., of no eonsequence)). Their Sutya (i.e., extsaction of
Soma juice) falls in the first (light) half’of the month. Their

o months (nfonthly sacrifices) fall in the first half, They rise
{finish) in the first half. On their rising, herbs and plants rige
,after them. —After them rises the good fame that these sherificers
have prospered. * Thereon all piosper,’
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. The Tasttiriya Samhitd here records-three days of the.winter,
solstice, the first two of which were tradltlonal and .the last
one most hkely belonged to the _date of this book.. TFhese
are: .. . ¢ . _ o

LA The Day of E’kastaka
. (@) The Day of the full- moon at the P%algus _ v
" 3 The Day prededing the full-moon of Magha. .

’ As in the: Kausitaki Brahmana here is expressed - a “lislike®
for “ beginning the yearly sacrifices with the beginning of winter.
Some: centuriek later than the tradition ‘re_cordedv in the
Kaugitaki Brihmaona, it was observed that the *winter solsfice
had preceded by nearly 8 days and fell on the Ekdstakd da,y,‘--i.e..,
on the day of the last quarter, of the Standard month of.Mdgha,

. on. which the moon was conjoined with Antares. This day

cqrrésponded with tha 97th February of 1924 A.D. of our time.
Hence the date for this position of the winter solstice as obtained
by -observation comes out to have been 2934 B.C. v

It was about this time taken as a rule that the year-long sacri-
fices should be begun from the:day of Ekdstaka.  But as this
was the beginning of winter, it was considered unsuitable for the
purpose chiefly owing to the extreme cold nature of the season
which made the sacrificer shiver .on coming out of the water
after the bath of avabhrtha. People then. came to think that -

_ the yearly sacrifices should be begun according to an oldey tradi-

tion, viz., that the day of the full-moon night near the Phalgus
wae the first day of the year. This day bad been the day
of the winter solstice many centuries before the {ime. The
time when this was the position of the ‘solstices was abodt
4550 B.C. We canm’ be sure if at this high antiquity "there
was anything like the standard month of Magha agreed upon. -

1 The Parva Mimamsa, quotes the following traditionaldu;s for the Gavamayana
sacrifices® :—
Full-moon days of Magha or of Caitra, or the Ekastaka. The Sitras a¥e :
tﬁmﬂmwﬁmwsﬁﬁmq 1ol sna-nzirrq g Sd1@Ig 13 AT FHERIFA: 43Ry
. Parva Mimainsa, VI, 5, 30-32,
The commentator Savara quotes the Tatttmya Samhzta and the Tandyh Brahmana
for elucidstion. . . o .

221 408}3 M

. [
3
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But the sacrificers who thought that the Ekdstakd day was
unsmtable for beginning the yearly sacrifices, calculated that
the full-moon at the Phalgus would happen %th of a month
or 22 days later, and that the middle day of the year would
bappen 22 days after the sun crossed the summer solstice—a day
which was almost at the middle of the Jainy season. Hence if
they Qegan the yearly (year-long) sacrifices at the beginning of
.sprlng i.e., full two solar months or two lunar (synodic) months
plus one day later, the Visuvin or the middle day of the sacrificial
year would be the first day of autumn and fhere would be
no-inconveniefice due to rainy weather on that day.

When the sun reached the winter solstice on the day of the
last quarter of the standard month of }Mdgha, spring would begin
full two synodic months plus one day later ; consequently .the
day most suitable for beginning the yearly sacrifices would be
the day following the Caitri Ekastakd or the last quarter of
Caitra. In its place the Taittiriya Samhitd recommends that
yearly (year-long) sacrifices should he begun from the full-moon
day of Caitra or Citrd Paurnamdsi day. This being the beginning
of spring, the winter solstice day was one day before the
full-moon day of the standard month of Magha.

This full-moon day of Mdgha corresponded with the 20th
February, 1924 A.D., and the year in which the winter solstice
day fell on the full-moon day of Mdgha was 2454 B.C.* The
time indicgted by the rule of the Taittiriya Sarihiti becomes
about 2336 B.C. Judged by this latest tradition recorded iag it,
the date of the Taittiriya Samhitd should be about 2446 B.C.
T'he other two traditions which it contains Swere true for about
4550 B.G. and 2934 B.C. respectively, of \huh the former is of
doubtful value.

(¢c) 1pthe Mahabhdrala, there are several passages which
directly or mdlrectly indicate that the nights of the full moons at
the Krttghds and the Maghds, were respectively the aftumnal

1 Eight.years sfter 2464 B.C., the [ull moon of Magha fell one dayYater tha; the
winter solstice day, Inour finding this year, viz., 2446 B.C was the year in which
Yudhisthira “began the Asvamedha sacnﬁc’é Thls bas been fully dlscussed on
page 32. .
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equinox and the winter solstice days and thus particularly
auspicious for the performance of some religious observamces:

(1) s g Gdno ﬁsﬁmﬁ TEHH |
RS & 7 S, TG T T

* “The man who goes to Pugkara specially at the full-moen
at the Kgttikis, gets ‘the blessed worlds for all times a the
house of Brahma.’

© (2 FhreweEs SREE TR )
 aRewATREREt weRrA wa W@ . .

¢ A person reaching a holy bathing place at full-moons at the
Krttikias (Pleiades) and the Maghds (Regulus), etc. géts the
‘merit of having performed respectively the Agnwtoma and the
Atiratra sacrifices.’ -

Here it is significant that the difference in celestial ]ongitude_‘s
of Pleiades and Regulus is very nearly equal to 90 degrees. .

® et fre ST |
 gAmes At g s wada

¢ At Prayaga (the confluence of the Ganges and the Jamuna)
at the full-moon at the Maghas, three crores and ten thousand
holy waters meet.” *

o (4 aaa‘sﬁa:ﬁm&ﬁm%amr%a;l
St Rl enear qoefiees st~ o °,

“On the full-moon aff Krttikds, if a man should ge to the
bathing place called Urvaéi and bathe in the Liauhitya (the river
Brahmaputr.e),), according to Sastric rules with, a devoted or
prayerful mind, he woald get the religious merit of having per-
° formed the Pundarika sacrifice.’ .

1 *M. Bh., ¥ana, 82. 31.32. ) ,

2 M. Bh., Vane, 84, 51-52. .

3 M., Bh., 4dnuédsana, 25, 35.36. .
M. Bh., Anuédsana, 25,46, .
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. We have already ascertained the timme when the ful.l-moou
day of thé standard month of Mdgha was also the winter solstice
day*; it was the the year 2454 B.C." The Mahéabharata
references quoted above show that the old observers could
ascertain that at this time the verrfal equinox was near to the
Krttikds (Pleiades) and the summer solstice at the Maghds (or
near to the star Regulus). This positién of the equinoxes and the

« s0lstMs was perhaps regarded as correct till up to 2350 B.C.

(D) We now come to a different sort of sta,tement not
connected with the month of Mdgha, from the Brahmanas as to
thee begmmng of the year expressed in terms of the fullness of
the moon near to the Phalgus :

saEgEiEEt | gEtenft sgE weEa dowet sge !
* gE T U wEIE I WA folAe gege 958 T ag a0
AT @A AR SaqETEE aid 32

] ““ Next as to the four-monthly sacrifices. He who prepares
for the four-monthly sacrifices, begins on the full-moon
night of the Phalgunis. The [(ull-moon night of the Phalgunis
is the beginning of the year ; the latter two (uttare) Phalgus
are the beginning and the former two (Puarve) the end (i.e.,
puccha or the tail). Just as the two ends of what is round (viz.,
the circle) may unite, so these two ends of the year are
connected,’—(Keith)

We proceed to find the time infiicated by the above passage
0o the hypothesis that this reference states the day of winter
solstice and not the beginning of spring.

Winter Solsticial Point and Deduced Date

We have now to settle the exact, indication 8f the winter
solsticig] point from the above Brahmanas reference. The fuli-

o moon at the Piirva Phalgus was the last night of the year, while
the fuli-moon at the Uttara Phalgus the first night of theenext

1 Chapter II Mahabharata, Isal:yuga'pp 40-42.
t  Kaugitaki Brahmage, §, 1.
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&éa'r. If we-take the mea,nmg that the sun reached the wmteL
soldtice at the full-moon at the Pirva Phalgus, from such
references, we arrive at the year 3293 B.C. On the other hand,
if we tagke that the sun in opposition to 8 Leonis marked the
winter - solstice, the date comes out to be 3980 B.C. Here is

produced a difference of about 700 years. ~

Now the Vedic fulkmoon nights were not one but two in“a
lunar month, the first of which was the Anumati Paur®mdst gnd
the second was the Rdkd Paurnamdsi.® These two full-moon
-nights were consecutive. Hence we should take the -full-moon
occurring somewhere midway between the starg 6 and 8 Leonis
as indicative of the winter solstice day of this Brahmana petivd.

* Now-the celestial longitude of § Leonis for 1931 A.D.
: , _162"24/
and the celestial longltude of B Leonis for 1931 A. D
=170° 41
The mean of the longltudes of these stars for 1931 A.D.
: =166° 32/
Now on the 6Lh March, 1928, a full-moon. ha,ppenedw at
1% hrs. 34 min. G M. T. and the sun at G. M. noon had the
longitude .of 345° 40" nearly. From which the total shifting “of
the solstices becomes 75° 40/ as a first approximation. The -date
comes out to be about 3550 B.C., which we understand to be
earliest date for the inception of Brahmana literature jas deduced
from the above statement.

o Lf the full-moon day ¢f Phdlguna be dlstmctly indicated as

the beginning of Indian spring, in any of the Brahmanas, the
work .in questfon must belong to a date of which the superior
limit would. go Twn to about 625 B.C. as will be set forth
later on. . . . S .

-~ ~ ~ - e . »". . . - .- - . .

. Conclusion

We haVe thus shown from the direct statemdhts as found

,in the Brahmanas, that the heginning of this class of literature

and of the religious ceremonies prescribed in themy began from

1 Aitaeeya Brahmana, ?xvii! 11, ete.
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about 8550 B.C. The actual dates arrived at are tabulated

befow : * | y
Date arrived at " Reference or basis Gavge year ang date
(approximate) ‘ of date . correct to W. 8. Day
: " — ~
8550 B.C. Sl (D i 1928 A.D. 6th Maroch
. *
3517 B.C. (A) i 1924 A.D. 5th Mareh
- - :
2934 B.C. (B) i . 2Tth Feb,
2454 B.C. '
to (1) - ;. 20th Feb.
2350 B.C. :

The above dates indicated in the Brahmanas, cannot be all
classed as® mere traditions. The year of the Bharata battle falls,
wjthin this range and was the year 2449 B.C. as has been
established in Chapters 1-III.

As to the references which use the month of Magha for
sfating 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 Mdagha which happened this year. This would
tend to lower some of the dates as connected with Mdgha by
about 200 years. The reference ‘A) would indicate the date
3308 B.C. nearly ‘ when Rohini became the first star.”'

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 solstice day of either desgription of any year. In,
the sgcond half we have established that there was a standard
month of Mdghe in their statements of the ®olstice days in
successive ages, and we have found out a set dates extending
frpm 3550 B.C. to 2350 B.C. during which somé sort of Sanskrit
literature known as the Brahmanas began to be formed.

' M. Bh., Vana, 230, 8-11, quoted before. o .
L d



" CHAPTER XIV

BRAMMANA CHRONOLOGY

Solar Eclipse in the Tandya Brahmana
" As noticed by late Sankara Balakrspa Diksita, in his WRet®
sAfama, page 63 (1lst. edn.), there are r:eferences 16 es0lar
eclipses in five places in the Tdandyae Brihmana which are: (1)
1v,5,2; @) 1V, 6, 13; (38) VI, 6, 8; 4) XIV,ell, 14-15,
«and (3) xxiii, 16, 2. In all these references it is stated that
. Svarbhinu 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 frofh
the sun is ascribed -to the Dewvas or gods. Diksita would take
. the 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 dise, speak of the solar eclipse
as described in the Rg-Veda, V, 40, the time* of which
has been already ascertained in Chapter IX asthe 26th July,
8928 B.C. It is propofed in the present chapter to determine
the date of thls another eclipse of the sun as méntioned 1y the
Tandya Brahmana and understood as such by Diksita. He had
also found a ref’rence to a solar eclipse in th8 Satapatha
Brakmana, V, 3, 2, 2 and which has been often quoted by sub-
sequent, writers. The three references of the Tandya Bmhmm_m
as to this special ecl?pse are the following :—

(a) “@ﬂaﬁ srge: syt %al mm'zvaa mmqfeﬁ
m&‘m ad

. TBrIV52

(b) Enﬁga? gL w&mmﬁw %arﬁanﬁw Saiie
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TRAER ol an ErERTEi T A @ ke aRarwgif
HRafita sl aemea= )

T, Br., 1V, 6. 18.

(c) wwigal swge g amsﬁmm ar: mw&af%ﬁs-m gar
A EnTERTaR ST, 1

* « T.Br, XXIIL 16, 12,
* - *

These passages may be translated as follows : —

(a) ¢‘ Svarbhdnu born of Asura, struck the sun with darkness,
which was dispelied by the gods with Svaras (hymns) ; hence the
Svarusdmans are for the rescue of the sun *’

(b) ¢ Svarbhanu, the Asura, struck the sun with darkness.
The gods femoved this darkness by singing the Divakirtya songs
(i,e., songs sung during the day time). Whatever are known as

Divdakirtyas, are (the agents) for the destruction of darkness. *

These Divdkirtya songs are the rays of the sun. By the rays
alone the sun is truly begun.’’

(¢) ‘‘ Svarbhidnu, the Asura, struck the sun with darkness ;
for this the gods wanted to purify him and they got these
Svarasimans; by these they removed the darkness from the sun ”’

These passages all indicate that the solar eclipse in question
happened on the Visuvant day, which means according to the
Taittiriya Bamhitd as ‘““ the middle day of the sacrificial year
begun from spring.”” It meant the day on which the Indian
rains ended and the Indian autumn began. To be more precise, if
meant the day on which the sun’s tropical longitugde became 150°.
According to the Vedic sacrificial calendar, thege were the three
Sparasaman :ia.ys before the Visuvant, and %hree Svarasiman
days after the Visuvant. On these seven days (including the
Visuvant) the Divakirtya songs were sung. We thus infer that
the solar eclipse happened on the Visuvant day, i.e.,on the day
"oy which the sun’s tropical longitude was about 150° degrees

What is here said in the ‘Tandye Brahmana about_such a.
peculiar solar” eclipse happening on the Visuvant day, must be a
tradition of ‘a past event Only By exploring the period from
w2558 A D. to -1296 A*D. with the help of the eclipse cycles



BRAHMANA CHRONOLOGY 177

deduced in Chapter IX on the ‘‘Solar Eclipse in the Rgveda,
we fifld after a few trials that a solar eclipse took place in the year
-2450 A.D. on bept 14, on which at G. M.T. 6 his or
Kuruksetra, Mean Time 11-8 A.M., the lunisolar elements were :

Mean'S‘un = 152°0 12 22135
. . i
« . Moon = 148 32 .1630
— -
Lunar Perigee = 102 50 30 85 .
A. Node = 143 50 1 32 Co

I

Sun’s apogee 27 1° 5186

Sun’s eccentricity = 0°018331.

The full calculations of the circumstances cf this sola? eclipse
« aré set forth in the Appendix. Woe briefly:summarise them for
the station Kuruksetra :—

Date : —Septembet 14,-2450 A.D, (i.c., 2451 B.C.)

Longltude of conjunction of Sun and Moon = 150° 18/ nearly

“Time of beginning of the solar eclipse = 5-27 A.M., K. M.T.
% ,, ending 1 w =174 T
»  nearest apprdach of centres = 6-4 "

Magnitude of the eclipse = 041 = 5 Indian units

Duration of eclipse = 1 hr. 37 m.

Time of Sunrise = 5-32 A.M., KM, Tirae.

The eclipse began almost Wlth the sunrise.

We have carefully examined the period from 2554 B C. to 1297
B.C. and are satisfied that no other solar eclipse happened in thls
period with the sln’s longitude at 150° nearly and which wasg
visible at Kuruksetra, I .

The Tandya Brahmana therefore records the solar eclip.se on
the stuvavt day in its references in IV, 5,2 ; IV, 6, 13 and
XXIII, 16 12. 1t is net unlikely that the Satapatha Brahmana
also it V, 8,42, 2 records the same traditional eclipse.® We can
not, however, by this finding settle if the Tandya Brahmana is
to be dated earlier than the Satapathe Brahmana. Jt will be
shown later on that the Jaiminiya Brahmana and the Tandya
Brahmana indicate a commqn date of abont 1600 B.C, - ‘

BB R
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APPENDIX .

Caleulation of the Solar eclipse mentioned in the
Tandya Brahmana

Date—September, 14—2430 A.D. 2451 B.C.)
Juliah dasy No. 826452,
Emch : 6 AM., GM.T., ie., "Kuruksetra Mean Time

d . 11-8 A M.
(i.e., 4349 J. C. and 97 days before Jan. 1., 1900, G. M.

Noon.)
. . Mean Luni-solar elements
Mean Sun = 152° 12/ 22735
. Mean Moon = 148 382 1630
L. Perigee = 102 50 3085 .
. A. Node = 143 51 182
Sun’s apogee = 27 1 5186 ‘

Solar eceentricity = 0018331

e Lot A represent the epoch 0 br, midnight G. M. T. or 5-8 A.M.
Kuruksetra time

2 AM,GMT. or78 |, "
" ’ » 4 " " w98, .
Mean Sun Mean Moon
A = 151° 57 35728 At A = 145° 14 37754
,, B =152 2 3097 » B =146 20 30'46
C =152 7 20666 » C=147 26 2338

Moon’s Perigee
° °

.' . At A = 102° 48 50759
» B =102 49 2401

. s C=102 49 57'4%
. Sun’s apogee = 27° 1 51'86

. A. Node o

At A = 143° 51/ 48196 . .
B =143 51 3308
, C=143 51 1720 . .
. Sun’s etcentricity (¢) = 0°018331
* (2¢) radians = 1254745 [2:0994901]
(3¢°) rddians = 17437 [0°1575563]
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- Longitude of Sun -

’ At A At B ac
Mean Sun = 151° 5785 152° 2817  152° TOW
Totalequation = —3 4426  —1 4420  —1 44 14
Apparent Sun = 150°13' 9  150° 18117  150° 28/ 137

) Longitude of Moon - i
. At A At B Catc
Mesn Moon = 1451438 14620 50 o 147 26 23
Total of six prin- { _ 5 .59 +3 27 55 +335 14
cipal equations
Moon on orbit = 148 35 8 149 48 25 151® 1 37
A Node () -~ =1435149 . 143 51 83 143 51 17
F,=M-0 = 4°43/ 19/ 5o 56152 7010/ 207
oF, = 9°26/3%/ 1153 44 14 2040
* Reduction = — v — 12 — 1430
“App. Moon = 14893407 149° 48507 150° 597 54
Instant of New moon = 8-3 Kuruksefra Mean Time.
- - Latityde of Moon -~ .
FI185I856inF, =  +151892  +10189+  +23121
45288 sin (F,+2D—2F) = —105'1 ~965 ., -840
—950sin (F,—g) =  —-21'6 ~21'9  —221
+238 sin_(E,!Lg') = -183 ~180° 176 |

%939 (F,—g) =  —142 ~141 141 -

‘o —93'6sin (F,—2g) =  +28°2 +93'3 +923'4
. +221 Si“_%t:% = 4152 cl55 41s8

¢ Total = +1897'4 . +18082 | +22115
o Latitude = $28'1704  +30 82 -+36/ 515
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Moon’s Horizontal Parallax

P = 8492'17+186'6 cos g + 34'8 cos (2D —g) + 283 cos 2D
’ For ‘B’
. L]
+ 1866 cosg = +135"3
+ 343 coy(2D~g) = +197 .
+ 2838cos2D = 177,
- gy Const, = 84227 .
36054 = 60/ 3" d=sH. Parallax.

Moon’s semi-diameter = 16/ 227°4 )
. Sufl’s " " = 17" 1079

Sun’s Horizontal Parallax = 879

Calculation of the Eclipse for Kuruksetra .
* ( Long, = 5% 8 BEast, and Lat. = 30° N) .
A B C
® R. A, of Mean Sun = 151° 57" 357 152° 2/3817 152° 7' 27
Local mean time

(from 12 noon} = —6* 352« — 4k 52m — 9k 52
Converted into degl;gs} = ~108° 0 0 ~73° 0 0 —43° 0 0
R. A. of meridian or} _ 48° 537185 79° 2817 109° 7 97

*Sid. time = yQJ =
Obliquity of the ecliptic == 23° 58' 247
. A B ¢

Ldng. of culminating pt. o
of the ecliptic = yC = 51° 30" 27 79° 5B 27 107° 24/ 49
-]

¢  Decli. of cul. pt.=CQ == 18° 327 28"  23° 34/ 59" 22° 471 207
Angle bet. ecliptic and

: meridiam = 6 = 74° 13 887 . 85° 34/ 18" ~ @—82° 21/ 17
[ ]
o Z0=p-CQ =11°2782 6225 1 7°12 43/
‘ ZN=lab. of Zenith = 11° 218"  G° 23/ 52/ 70 8 4o
Py .
. . ON = 8° 548  0°29/400  —Q° 57 267

"YN=yC+CN 5 54° 35/ 457 , 80° 271 42/ 106° 27/ 237
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4 . B c

Porall, inlat. = —11'281°6  —6/4017  —7 2704

I

Lat. of Moen +23174  +8082 +386 515

+117 4878 +23/ 2705 +29/ 2411

ne

Corrected 1gt. of Moon

150° 18" 97  150° 18/ 117 150° 23/ 18
’ L J
54 35 45 80 27 42 106 27 23

#

'y@‘= Long. of Sun

It

yN=Long. of Zenith

95 87 24 60 50 20 43 55 50

]

(y®=9N)

I

. . .
Parallax in Long. + 5883  + 5585 4+ 4l'16r

"Long. of Moon = 148 34 0 149 46 59 180 59 54

, Corrected long. of Moon = 149° 32 33 A 150 42 54 15_1"' 4110 ,

150 18 9 150 18 11 150 23818

Long. of Sun
Moon—Sun = —0° 40/ 367 +0° 24/ 43"  +1° 17/ 57®

vLét X represent Moon—Sun, and Y represent the corrected
latitude of Moon,

X = 24360 +14837 +4677".
1st diff. = +8919 . +3194
ond diff. = —795 .

s X = +1483" 4355675t —36215 12

where 1 is measured from the instant B and is in units of two hoﬁrs.

y = +dhor +1408" +17647 - .
1st. diff. = +699 +856
. ond. diff.=  ° ~343
1'/,= +1408" + 52715t~ 17115 2 . * .
Sum of the semi-diameters of Sx;n and Moon .

— 82/ 33/°3 = 1953/ nearly.

Y .
.
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Kuruksetra o
emean time X Y vX2+Y? .
5-8 AM. —2436" + 709 2587
5-23 ,, -1907 . +8135 ©2074 .
. —410
5-38 ,, — 1889 +916 1664,
® . -322
5-53 ,, —882 +1011 - 1842
-y —-175
® 68 ,, —386 +1101 1167
+ 23 +373
6-28 ,, +98 +1186 1190 .
+198
6-38 ,, e +571 +1265 1388
¢ +303
6-53 ,, + 1033 +1339 1691
+354
78 %, +1483 +1408 2045

Time of beginning = 5% 23" + 4" = 5-27 A.M.
Time of ending = 653" +11"= 7-4 A.M.
Duration of the eclipse = 1%-37™
Time of nearest approach of centres = 6* 8" +6" = 6.14 A M.

Minimum distance = 1154/

Magnitude of the eclipse = ‘27?93—71 = 0’41 = 5 Indian units.
Time .of sunrise in Kuruksetra mean time
. = 5% 35" 20* A.M. (without correcting for refraction)
. = 5 32m 08 A.M, (corrected for refraction) ¢
® Upper lin.ab of Sun visible at 5-30 A.M. °
The ecitpse began almosi with sunrise. \



.CHAPTER XV
BRAHMANA CHRONGIL.OGY

*A Time-Reference from the Jaiminiya Brahmarg®

In the present chapter we propose to interpret the foilowing
astronomical reference from the Jaiminiya Brahmana =

g 4 T A Awtee sefey wm Rigad sy
wfaeas gfi T g @ gEeR frged wdd smam fefy @
ﬂml TN AT A, @ gEdsia ﬁ!ﬂ@fc’fl

J. B-ahmana, I, 176. *

This passage may be translated as follows :—

‘“ This was settled by the Brahmanas of former times, ‘whq,
to-day goes on a journey by paseing beyond the opened (mouth)
of the Dolphin (i.e., the Dhanistha cluster)’? The Yajfiayajiya
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.”’

The above translation has been done by consulting Profs.
Dr. R. G. Basik, Mm. Sitarama Sastri and finally Prof Mm.
Vidhusekhara Sastri, the JHead of the Department of Sanskrit,

1 Cf. the Tandya Byahmana, viii, 6, 8-9, whick runs thus :— * -
TagH A1 Wi FI 71&7?1 asn @iaa: fafEea fagard ague scaﬁmﬁﬁifa W=
wsT 3 fayger v seE aENy aRofiRarend agga ﬁrtfa fen .

Caland translates this as follows :— . .

8. A Bfahmans, Kuéamba {be eon of Svdyu, a Létavyd (by gotra), used to say
about this chant: * Who forsooth, will today be swallowed by the dolphin that has
been thrown on tle sacrifice’s path?"’ °

9. Now the dolphin thkrown on the sacrifice’s path is ihe Yajfdyajfilya (sémany:
By saying ‘.by hymn on hymn * thereby the wlgaty swallows himself.”

’ . Paricavitméa Brahmgna, viii, 6, 8-9..

Tt appears that this reference from fhe Tandya Drahmana is epractically the same
as that of the Jatminiye Brahmang quoted above, :
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Calcuita University, Pest Graduate Teaching in  Arts.  An
English ‘version of the (iertnan translation of the above passage
by Caland is given below for comparison :

“ Thus decided the Brilimanas in earlier, tumes : * who is to
swim away to-day against the gaping jaw gi the ])olph?n?’ The
Yajidyajniya is the Dolplin who iies in ambush atthe parrow
entrance with jaws opened against the current : Lie puts the fuod
in {he agorth so that ke can Pave a narrow escape as he passes
by him.”

We are unable to accept Caland’s version. The word
¢ prosgyate ' can not mean ‘ swim away,’ neither can ° ckdyane’
mearr ¢ the currént’, ner * apidhdya * mean * by putting.” The
passage is allegorical which means the time for beginning the
sacrifice galled Yo;idyajitya, was settled by the DBrihmanas of
former times by observing the heliacal rising of the De!phinis
¢luster, with which began the sun’s northerly course. The food.
oblation was poured into the proper fire when the day began with
the sunrise and the Delphinis ceased to he visible. The Delphinis
er the Dhanisthd cluster always rises north of the east point, while
the sun at the winter solstice rises south of the same point.
Hence the Delphinis is spoken of as  staying opposite the sun.’

Here the word Simsumari has been taken to mean the
Dhanisthd or the Delphinis group of stars. The word Siméu-
mdra literally means a dolphin. The Purinas interpret the word
Sisumara «as the star group Little Bear.® This meaning has
been rejected for the following reasons :

‘We have seen before that in the Vedae, the ancient Hindwes
had the constellations the two Dogs,” viz., the Canis Major and
the " Canis Minor, as also the heavenly boat® or the Argonavis ;

o 5
o ! Vispupurdana, 11, 12,
. “gegfry 9%y FRANST a9 gau
T (A el sgead o)
** At the tai] of the Sifumdra, are the four stars, vamed Agni, Maljendra, Kd¥yapa
‘ ayd Diiruva (the pole star) : these four stars of the Sisumdra do nct set (.e., they are
circumpolar). . .
2 Rgvede, X, 14, 10—11, and algo 4tharta Veda. xviii, 2. 11. 12 L&, cit. in
%he chapter on Yama apd his Twe Dogs.
5 Rgveda, %, 63, 10, also Alarea Veda, V;Hf 63‘“;(} XIP, 49,7, 1bi
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the Rgveda 7also speaks of the Ram® and- also perbaps of the
Bull **(Vrsabha). These are ignored and quite forgotten in the®
Taittiriya Samhitd and later works, Bub these common heutages
of the Aryan race have survived in the west. Hence it is qmte
rational to take the word ¢ Simsumdri’ in the sense of the Dolphin
or the Dhanisthd cluster. The Jyautisa Vedamgas also say that
the sun turned north af the beginning of the Dhanisthas, as
has been*pointed out in another chapter of the present WOI#‘

The astronomical interpretation that we thus put on the
passage from the Jaminiya Brahmana is that the sacrifice
here called the yajiayajaiya was begun from the winter solstice
day which was marked by the heliacal rising of “the Delphinis
group consisting of 4, 8, v, 8 and ¢ Delphinis.

. The time for the astronomical event has been shown ®in the
following calculations as to have been the year 1625 B.C.

In the year 1935 A.D., the star o Delphinis had a mean
celestial longitude = 316° 28/ 81”7 and a mean celestial latitude
= 33° 1’ 41" N. ’ .

The celestial latitude of 33° 1/ 417 for o Delphinis has been
supposed to remain constant for all times. When o Delphinis
rose, the sun has been supposed to have been 18° below the
horizon. The place of observation, as has been assumed, was
Kuruksetra (30° N. latitude).

In the figure given on next page, let HPZQH/' be the meridian
of Kuruksetra. HoEKH/, the horizon, QEQ’ the celeslial equator,
P and Z respectively the ce]esmal pole and zenith of the observer,
2= KL the ecliptic at the heliacal rising of Delphmzs at ’rhe '
point o on the horizon, 8 is the position of the sun at 18° below
the horizon. PS is the winter solstitial colure and oL is drawn .
f| s to the ecliptic. Here PH=230° and oaLi=33° 1’ 417,

[ 4

1 Rgveda, T, 8% 1; wfws @4 geyani@afis | .
*“ Animate with praises that ram (Indra), who is adored by many ete.” hd
* * ’ : (Wilson).
5 Rgveda, I, 116,18 ; gwuy figay pEl **“ The bull and the porpoise were
yoked together "*—(Wilson). . . . .
. L *
24-1408B * :
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, *Ihe steps afe 1 —

{«; Finding the angle ZPS; this was = 977 L/ 267,

“/
*) the ZEPS = 7° 40/ 207, .
(c) ™ E = 82° 19 34", .

1

(d) £ K = 70° 11" 567,
(e) 2K = 65° 48 427,
(i KL = 16" 38 427,

(g) .. the celestial longitude of a Delphinis at the required
past date = 267° 10/ 387,

Long. of same in 1935 A.D. = 316° 28/ 81",

Inerease in the C. long. of the star till 1935 A.D,
' = 49717 537,

. The Date arrived at = 1625 B.C, which, represents the real
date of the Tdandya Brilinana as well. The tall calculation
is set forth below :— \

(1) PS = 90°+24" = 114°

L]
PZ = 60° == B0° It T CIE IS T
o [ ]
ZS = 90" +18° = 108° 108° 60 114
PS+PZ+Z8 = 282° 83°  81° ¢ a7 °

S . HPS+PZ+Z8) = 141°

. A4 »
L]
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in 81° x sin 27;’
t ZPS = «/S—ln————————‘
an § sin80° x5 141° .

L sin 81° = 9'9946199° | L sin 83° = 9°7361088
L sin 27° = 96570468 L sin 89° = 9'7988¢18
) 19°6516667 , 19°5349806

19°6516667
19°5349806

2701166861
0058343 * .

L tan 3 ZPS = 10:0583481 o
. 48° 50/ 107 329
) for  +8 m
3 ZPS = 48° 507 18
£ ZPS = 97° &' 26"
. Now £ QPE = 90°

(b) Therefore ~ EP S = 7° 40/ 26/

(¢) . F = 90°—7° 40" 26/ = 82° 19/ 347 .

@) NOW&EK = 60°, LB = 8§2° 19/ 34", »=24°; &K = ?

cot A=K x sin 82° 19 847 = cob 60° x sin 24° . .
L ] .
4+ cos 82° 19/ 847 x cos 24°

l L
| 1 cob 60° = 97614394 L cos 82° 19/ 35" = 9-1255940 .
L sin 24° = 96093133 L cos 24° = 9'9607302 .
* 13707527 *. 10863242
. 2348295 7351 *1219900
. 176 : . .
167 : A .
— " Py — 9 :
02348295 .
0°1239900 .
03568195 °
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*
L]
20 4+ log 035631,145 =~ 195524370 *
1io
»
0
- 195 :)2?4—}8! Y .
fosin 827 19 5.0 = Wi B0
. Foeow K = v 5563356 .
¢ )
- foe )
e v . bl
N = 107 {1 56
(8) Now sin K sin Ood
t -~ v . f - . '
sin Sk SETIEA N\
. L ]
. . . .
N R s B0° x i 827 1Y 4
o st K o= o ey ga, e
(ST R RS
hd Losin o0® = 037541
osin 827 19 54 = 9udéy. 3 *
[RERELNTSY .39
Losin T 117 86" = 073082
[osin & — 9960042
£ K = 65° &8 49 .
ey tanal.
{1} S8in KI, = .2°- l\
tan i .

tan 33 1011 . .
TOT T Vae sar s a Delpluniis)
tan 6557 &6 {x

10 + L otan 88° 1041 = fw sldusy

. L tan 65° 43/ 427 = To /380
Losin K1 =— 4 400847

. 1

° i

* .. XKL = 16° 58 42"
{9) .. Long. of a Delphinis at the regu red Qute

. = {80+ K+ K.
= 1807+ T0° [1' 56"+ 16° 547 427,
. = 2077 1 B .
Long. of same in 1935 = Jlo B8 3L
dncrease in celestisl long. = 447 [7/ .8 -

*
Increase in celestial long. up Tv 1985 = 497 17/ 53¢

= 177473)
* Mean precession rate = 49785692

~.» Elapsed years till 1985 A%1), = 3359 yrs.
. Date arrived 2 = 1625 B.C



*CHAPTER XVI.

BRAEMANA CHRONOLOGY -
L4

' o
The Vedangas and the Maitri-Upanisat-Tradition

As to the date of the V(,ddizgds, we have already said that
these works carry a tradition as to the positien of the solsmes
in the following form :—

mrsah% |FrR ag1 @i aara | .
T Ay MTET: YA I SN

FTEY ARGE GATFHATIIE |

A, gfroneg ArEHEUER: T HoN

\ Yajusa Jyautisam. °

$ When the sun and the moon rise up together with the
naksatra Dhanisthd, that time (or event) marks the beginning
of the Yuga (five-yearly luni-solar cycle), of the lunar month of
Magha, of Tapas (or the 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 the naksatra
Dhamstha and the sun_ turns south at the middle of A$lesa
division. These take place always in the month of lunar Magha
and Sravana.”’ e .

Here the new- -moon should preferably happen at about the
sun-rise and the con]unctlon should be at the begmnmg of the
Dhanistha division. The lunar ‘Magha thus begun has got three,
distinctve characteristics which have been ®pointed out before,!
viz.»{1) it should begin with & new-moon at the first point of
the Dhanigt.hd division or cluster, as has been said before Q"
should Shave the full-moon near the star Magha or Regulus;
(3) the last quarter should be conjoined with Antaress or Jyestha,

1 Vide Chapter XIfT, on ® Solstice Days in Vedic Literature.’
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Tn spite. of al! these choracters, this ‘unar wngls c2nnot be
a sidergally fixed month. Tt ias been also pointed out alteady
that it came in our ti:ve in the years 1924, 19287, 1932, and 1935
A.D. If we take the lunar Mdgha of the gaer 1924 as the zacge
year, we find thaf a mnew-inoon bappened on tie 3:h February,
1924 A.D. at 7-32 A.M..Calcut::a, mean tige por 1* 33 G.M.T,,
vgheg «}e Sun’s longitude was 315° very nearly.® This
lorgitude of 315 was equal, iet ussay, to 270° in the year
we want to deterrine. This leads to = date of ubout 1324 13.C. as
a first step. By.making the next approxtmation, we arrive at the
yean 1353 B.C. as the tentative date of tie Vedasniga tralitior.

Again, according to a statement foaud 'n, the Paitdmaha
Siddhintgof the Padcasiddhintika that « Vedie lunar Migha
came in the year 80 A.D. By an accurate buck caleulation wé
find that on January 11, 80 A.D. a new-woon nappened at abouts
0 hr. G.M.T. when the sun's lorgitude was 289% 14/. This
leads us as a first step to the date 1305 B.(. The nex! approxi-
Mation yields as a second tentative year of 1315 B.C. as the date
of the Veddinga tradition.

If we waot to finally settle the date of tie Vediiga tradifion,
we have to use the luni-solar wethod. The further conditions
that we have to use are (1) that the san, moon snd the first point
of Dhanisthd division shouid come together, and {2} that thisastro-
nomical event should happen at about the :2ean sun-rise. TFor
this purpose, we explore the time from 1333 15.C , both 76 years
backward and 76 years forward and wearrive at the date : °

;[&nua,ry, 3, 1429 B.C. on which at G.M.T; O brs. or Kuru-
ksetra mean time 5-8 A.M., we have,

. Mean Sun = 268° 44/ 1759

. " .M.OOB = 2687 13/ 23728 .
Lunar Perigee = 207° 31/ 295 -
.

. éun’s Apogee = 44° 22/ 41"

. Hence, ,apparent Sun &= .270" 12 ° )

.,  Moon = 268° .7” .

" and .BDelphinis = 28 5 .
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On this Qate the instant of new-moon and the time of sunls
reaching the winter solstice were the closest together in the
range between the years 1429 B.C. and 1277 B.C. The new-
moon happened about 4 hrs. later and the sun reached the winter
solstice about 5 hrs. earlier, Hence the year 1429 B.C. becomes
the true daete of the Veddriga tradition as to the position of the
golstices. . e _ ] -

This tradition is also given by Varzhamihira (550 &A®D.) ig
his Pasicasiddhantika, iii. 21 :— ‘

w3 srltareftaa fFef Rttt
IEATT ARG AHTAIA GAAGE R T

““ When the return of the sun towards the southg(i.c., the
spmmer solstice) took place from the middle of Adlesd, the Ayana

JWwas right: at the present time Ayana begins from Puanarvasu.”’ *
. —{(Thibaut).

In his Brhat Samhitd, Chapter III, on -Aditya-cira, Vardhae
makes the same statement that ‘‘ the sun certainly turned south -
at the middle of Aélesa and north at the beginning of Dhanistha
at some past date, as this is found stated in the former
Sastras,”” * ,

Bhattotpala, the commentator of the Brhat Samhita, has -
ciled a similar statement as to the position of the solséices from
a work named Pard$ara Samhitd which perhaps cannpt be dated
eaglier than the first or secogd century of the Christian era, We
have ascertained the date for this traditional position of *the
solstices as the Year 1429 B.C. The former researchers who
tried to find the date for this tradition were Sir Wilkiam Jones,
Wilford, Davis, Archdeacon Pratt and several others. Their ®
finding of the date ranges between 1200 to 1400 B.C , as may °
be seen in the Asiatic Researches, Vol. 11, ete.

L 3
[ ] L]
U g qizfrugneaad EefeEa )
a7 FIfrer@dms gaarEy o . *
L Brhat Sarhita, Chapter 1T, 1.
L]
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. *The Maitri Upanisat Tradition oj the Solstices o

We now take up another iradition about the position of the
solstices recorded in the Ua'tri Upanryat, Chapter \JI, which
runs as follows : — .

awmwgamr mwa-awﬁﬁmqucﬁaﬁ-
'cmsar Pz w9 IRMTREER @03 FEWEE  SaaeREEg-
AT e AAv wbgaieeaned eRamRe e st
| L .

Tt has beed said elsewnere ; food is the cause of all this
(world of living beings), and time of food. Toe suu is the cause of
time ; ang nature of time is made up of space moments, erc.—com-
posed of twelve wonths, identical with the year. Oune halt thereof
elongs to Agni, one half to Varupa. Again the hail commencing,
with the asterism Waghd and ending with the hali of Srusisthd
belongs to Agn:, while the sun performs h's southern jcerney ; half
4n the inverse order beginnirz with the constellatios A8lesa sucred
to the serpents and ending with the ot'ier half of Sraeistha
beiongs to the moon (Som i, wh le the san prrfoins his northern
journey.”” (Cowell

This is a tradition and most probubly does not belong to the
time of the Maitri Upanisat. Anybhow it indicates that a
position of the solstices was determined a few centuries before
time of the Vedarngas that the sutnmer solstice lay at the begin-
ning of the Maghd division and tiat tiee winter solstice lay at the
mid@le of the Dhanistha division.

"We have already determined the beginning 8¢ the Dhanistha
division by the [uni-solar wethod for 1924 A.D., which was at
*315° of celestial longitude. Hence the middle of the dwision

* had a longitude of $11° 40/ iu this year, and which was 2707 in
the year we want to determine. The year arrived at bocotnes
. 1798 B.C. er zbout 1800 B.C. very nearly. . -

Again in 80 A.D. the luni-solar method leads us to the result
that the londltude of the tirst point of the Dhanisthi division was
*989° 14/ for that. year ; the middle of the division had therefore a
longitude of 295° 54/ in the year §0° A,D. This longitude was
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= 270° in the®year we want to find out. The year arrived at
becomes 1799 B.C. or 1800 B.C. nearly as before. . .

In this chapter we could not use the naksatra divisions as
used by Aryabhata I, A Brahmagupta and as given in the. modern
Sirya Siddhanta, which was very mearly true for aboui
499 A.D. [The history of Hindu ‘astronomy shows that the
earliest equal. division of the ecliptic info b7 naksatras was
made atethe time of'the Vedangas and this began with thg,ﬁ!st
point of the Dhanistha division fixed by the luni-solar method ¢
and we have consequently followed the same method.

Hence the traditional position of the solstices as stated in
the Maitri Upanisat was true for about 1800 B.C.,*but it wonld
be rash to say that this Upanisat was composed at this date.

°
.
.
L]
o .
Y L]
. .
.
. ) .
.
-
. [ ]
* °
L]
. L]
25—‘-1409}3 . . .
L ]



CHAPTER XVII

BRAHMANA CHRONOLOGY
S~ Samkhiyana Brdhmana *
In this Brahmana in Chapter I, Br, 3, we bave the follov.ving

time-reference ;—

(o) aarg: AR A gAY awifefr dw wgddlg §
FIAT FATHY FAMHET T JITG NG TERA | % % |
ar%:aa‘f“maﬁr% @l gAdget @ 3 qurssNrEn IIReRaERT

o WA A gREgEl dTEN ) SUEEHERTET S aagun avigws:
GRS GO |

° ‘“ 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 reaMsation
of all the desirable things the fires should be set up again at the
middle of the year - #eura™ ), by observing the heliacal visibility
of the two stars of the naksatra Punarvasu (viz., « and 8
Gemingrum®,”’

““ But gt this time of observation of the heliacal visibility,
there may not be the first (light) habf of the month. The new-
meon whicdi comes after the full moon at the Asddhds, happens
near the two stars of Punarvasu  In the raibs all the desirables
are obtaiged, when the rains set in the Punarvasus are visible ;

* hence in such a new moon the fires are to be set up again.”

. The first part of the passage implies that the middle of the

year, i.e., the summer solstice day was marked by the heliacal

visibilityf the stars o and 8 Geminorum or Caster and Polluz.

The concluding portion is a makeshift arrangement, by which

even the light half of the month is not obtained for setting *up

* the fires again, We, therefore, try to ascertain the date when
the first heliacal visibility of Polluz o, B Geminorum took , place



BRAHMANA CHRONOLOGY 195

on the summer solstice day, the station selected belng assumed as
Kuruksetra (30°N. latitude).
Hclwca} stmg of Pollux on the Summer Solstice Day
~eat Kuruksetra

In 1941°0, .Longitude of Pollux=112° 24/ gie
~ Latitude *,, *,, =+6° 40/ 48 -
Let us assume, as a first approximation, the time of the &ent as®
1100 B.C. The obliquity of the ecliptic at the remote date
wag=23° 50/ 0/ (=w)

®
*
PS=66° 10/ 0", PZ=60° ZS=108°
the angle ZPS=130° 10/ 327 ; ' : o (D
w ., EPS= 40° 10/ 820; 4 . ©
vE = 49° 49’ 23", o ... (8
Now yE=49° 49 28F, ©»=235° 50’ 0" and /yEK=120°,
¢ yK=64° 5821 ; * e (@)
and LK=46° 54’.43” ; . 'L5)
Again LB=6° 40/ ‘48" and angle K=46° 54/ 437 ; »
KL=6° 17/ 227 ; e,
Therefore the arc yL is found from the results (4) and (6) to have
been =71°015/ 247, .

*. «bhe longltude of Pollu:)c at the reqd. past date
=T1° 15/ 24/
The same in 1941 A.D =112° 24/ g
the increase in celestial longitude, in the interveping p riod
—41° 8/ 44/ .
Hence bhe date arrived abeis abwut-— 1023 A.D.
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Again in the Sanwikhiyana Brihmara, X1X, 2, we hdve —

(h) Ae@mEEA TEE  IIRRER AR %mrgagw gk
dvetadRaatia a o edgwafisy AEATGI am:x 7 dagEd
T3 GG ATEEIaT S HaaET ATE A 1RY

** T'hey should conserrate themselves on one dayeafter the new-
moon of Taisa or of Mdagha’ they say ; both of these views are
cuﬂ@n& but that as to Taise is the more current as*® it were.
"They obtain this thirteenth additional mwonth ; the year isas
great as this thirteenth month ; in it verily the whole year is
obtained.”” (Keith.
«* The Vedit standurd morth of Magha came in our time in the
year 1935 A.D., between Feb. 3 and March 5. Three years later
i.e., ig 1938, after 37 lunatiors came the wionth of Mdgha extend-
ing from January 31 to March 2. From tie mode of intercalating
a lunar 1wonth as found in Vedic literature, viz., one month after
30 lunations, we readily recognise that the day following the new-
moon of the month of Taise or Pouse mentioned in this
Brahmana is correctly represented in our times by the date
Feb. 1, 1938. This day therefore represeuts in our time what
was the winter solstice day in the time of the Samfhdyana
Brahmana,

Now on Feb. 1, 1938 at Calcutta Mean Noon.

the sun had the celestial longitude=311" 44/ 19/
Wesdeduet from ito..oooveviiiiniinics covieninnnneen, 270° o o
Hence, the difference.. .........ocoovveinenen.n. =41° 44 19"

shows the amount of the shifting of the solstices up to 193%A D,
* The date arrived at becomes, 1056 A D., which does not
“differ much from the date, 1022 A.D. arrived at before.

It ie further not very difficult to find a corroboration of the
date arrived at, from the rule of setting up the fires again on the
Asadha new-mogn day as stated in reference (¢) quoted before; such
a new-moon happened on Aug. 3, 1948 A.D., the conjunction
took plece in the naksatra Pusya, and the moon eneared “Ghe star
Pollux in the previous might at about 8 p.3., Calcatta mean time,
and— ' ¢

On Aug 3, the sun ’s longitude was at Calcutta mean noon
=130°44/17". This was 90° m the time of the Sdamkhdyana
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Brahmana showing a shifting of the solstjces till X940 AsD.
=40° 44’ 177, The date arrived at becomes,—995 A.D.
Hence the date of the S@mkhayana Brahmana workg out as
about 1600 B.C. * '



CHAPTER XVIII,
BREHMANA CHRONOLOGY

‘.'ﬁ'rrw Indications in the Baudhiyana Srauta Sitra-®

In the Baudhdyana Srauta Sitre,’ the ruies for beginning

the year-long sacrifices are stated in the following terms :—

‘A "9g® wWerEd AnARd D AvwesE s gaa g g
af gamlgE a‘?&ral Jaw qmﬁamwm gat Algm IgE
a7 g'tm-mrgm o T O dolared A | ATt W
d9e | SAwESt @ oWe, geaf | AW THUS gonm dee ) qausE
A= 1 .

Baudhéyana Sreuta Satra, XVI, 18,

“ They consecrate themselves four days before the full-moon
day of Magha ; thus their purchase of Soma falls on the day of
the last quarter (Ekastaka). This would be the rule if they
consecrate themselves without knowing the (beginning of the)
year. If, however, they wanst to know the (i.e., beginning of the)
year on the day of the last quarter of Mdgha (Ekdstakd, i.c.
when the first day of the year has already been passed) they
should cons.ecrate themselves four days before, either the full-
moon day of Philguna or the full- moon day of Caitra ; their
purchase of Soma would then fall on the Sth day of the dark
halfs By this they do not make the last quarten (Ekdstaka) void.
Their Sutyd. (1.e. extraction of Soma juice) falls in the first half
@.e. light half) of the month, and the (sacrificial) months begin
Jn the first (or light) half.”’

All this reads Rke a slightly modified extract frem the
Taittiriya Samhzta (vii, 4, 8) or from the Tandya Brdhwana .
"y, 9, which has been quoted and explained®in Chapter
X111, ‘Solstice Days in Vedic Literature’. The author of the
Baudhayana'S’rauta Sitra, here recommends the fol]owmg of the

1 Rdited by Caland, 1904—1913 A.D. pubnshed by the R. A. 5. Bengal.
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former rulés by the performers of the year-long sacrifices. The’

rul® of beginning these sacrifices four days before full-moon
near the Phalgunis, is the oldest that- can be traced .in the
Brakmanas. Thewlternative rule for beginning these year-long
sacrifices four days befere the full-moon day of Mdgha, was true
for the tmme of the Taittiriya Saihitg oreof the Pandavas, i.e.
for about the time,when the sun reached the winter solstice
on the full.-moon day of the Vedic standard month.oﬂd’dgha.
Baudhayana seems to say that on the day of the last quarter
of Mdgha, the year-beginning or the winter solstics day
was already over in his time. Clearly then he does not mean
the Vedic standard month of Mdgha when giving his " tule.
His idea perhaps was, that the sun reached the winter solstice

‘on the earliest possible day of the full-moon of Mdaghe, and that

the winter-solstice day was 1nev1tably over on the last quarter
following it. By a full-moon day of Mdgha, he probably means
a day like the 30th of Janvary, 193¢ A.D. Now-a-days the
winter solstice day is the 22nd of December. This would show
a precession of the solstice-day by 39 days, and at the rate Jf
one day of precessicn in 74 years, it would indicate a titne of
about 953 B.C. about when, the day of the last quarter of the
month of Pausa, and not of Magha, could be near to the winter
solstice day. We shall not be wrong to assume that this Srauta
Siitra speaks of a time of about 900 B.C.

This work does not say that the Krttikds (Pleiades) %ire first of
the naksatras, as we find enumerated in the Taitt#riya Sainhita.’
Mor does it speak simulfaneouly of the full-moon days at the
Krttikas and the Maghds *—a statement which is very signitipant
as the Pleiades (n Tauri) and the slar Regulus (Maghd) have a
difference in longitude of very nearly 90°. We miss® here state-
ments like that of the Kapisthala Katha Samhitd, (a) mqaiﬁ
wafsd wa TR (b) Y aREETEt 99at or of the Mmtrayam
Sargitd, (c) Swmafdal wwson’ which mean, ‘the Krttikds are

.
-
Taittiriya Semhitd, V, 4, 10.
Maltibharata, Vana, 84, 51-52. )
and ¢ Kap, K. Sashita, VI, ? o
. Maitrayani Sambhita, IV, Q, 4, o

v W ay

- .
L]
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the head of Prajapati (year), that sacrifices are to be made on the
full-moon dr new-moen day and that Prajapati is the day of the
full-moon at the vernal equinox (dgrayaia®.” All these statements
mean a time about a hundred y#ars before or afier the year 2350
B.C. This Srauta Sitra has no statements of the type® quoted
above. ’ .

In another place XIT% 1; Ca®nd’s Kdu.. Vol. [T, page 85,
BaudMna lays down the foilowing rule *for beginning the
Ra;asuya sacriffces :—

UGN TEAATN WIR @ [T, T at J87 av dwotwren
are giyr fua

‘ When a prince is being religiously served with the Rdjasiiya
sacrifice, [e consecrates himself by making oblations of clarified

butter, on the new-moon day which precedes the full-moon day.

etther of Phdlguna 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
Bhalguna or of Caitra. The former of these new-moons simply
means the new moon of Mdgha, which is but a repetition
of an older tradition of the winter-solstice day as stated in the
Kausitaki Brahwmane ' (XIX, 8). The ‘'Iahdbhdrata indicates,
according to our interpretation, that Yudhisthira was consecrated
for the A$vamedha sacrifice on the full.-moon day of Caitra of
the year 2446 B.C. The Vedic standard month of 3agha as
it came that year was similar to that of our time in 1932 A.D.,
and the full-moon day of Caitra ofe 2446 B.C. corresponded
w1th the full-moon day of April 20, 1932 A.D. The new-moon
day “which preceded this full-moon happened on the 6th April,
1932 A.D. d4f the Baudhdyana rule indicates that spring began
according to this recorded tradition, the date when this was true,
*would become aboyt 1400 B.C. If Baudhiyana, weans a year
like 1927 A.D. on which the new-moon in quwestion happened on

<April 2, the date would come out to have been about 1100 B.C.
If again it was a new-moon of the type of March 80, 1930 A.D.
the date of_ the tradition would be about 886 B.C. Tn #ny casé

1 *JRASBL, Vol. TV, 1938 epage 429.
A4 .

.
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we do not get any clear indication of time from this reference.
We shall, however, later on find the day for starting. the
Rdjasiiya sacrifice in the year 886 B.C. A more definite indica-
tion of the date of this Sraute Siutra is furnished by the :— °

-« Baudhayana Rule for Naksatresii Sacrifices

The part of the work where it gives $hesime for beginning
the Naksatresti sacrifiges,s runs as follows :—

IRl gerieEaEishaat | sEmTaEE At E’Hﬁg ar -
. HAGOA SEAEE | der Qm@m dqiotarea: GIEATTATIEAT wafa & SES
daaEeETAeiiy: S9ad TR |

“ We now proceed to explain the rule for.perfoxming’ﬁ_\e
Naksatresti sacrifices. Agni wished, ‘I would be the partaker of
food for the gods.” This has been set forth by the Bygihmana
(I»"Br. iii, 1, 4, et. seq. as found by Caland). The full-moon
which occurs near the Visakhas has its preceding new-moon ®
once in the year in the Bharani division ; this new-moon is
the day for starting the Naksatresti-sacrifics,”

A little later the rules run as foliows :— °

fawe, saremena: | genafn ARty @ A Sl
amwﬁ':f% a3 o wafw
‘ ““ We shall now explain the special rules : Prajapati the sun

becomes Updmsu (of subdued light due\.to the starting of the
rains) on getting at the Aslesa division. Hence all batley corns
become Karambha (barley powder wixed with curd) which are
to be mixed with clarified bujter for oblation.” )

Here evidently the sun is said to reach the vernal equigox
on the new-moon wehich preceded the full-moon in the VisakAd
division or near toe Visdkha ‘junction’ stars. Such a Dew-moon
was of rare occurrence. Also the sun seemed to turn south at o
_ the begin\ning of the division Aélesd, and not at its middle. True

it is that this Srauta Sujra says® :—
*  quad aferfueeiii wgae | . .
Al & saned glavEmioaTa 1 g w8 wEd |

4 L
! Baudhayana Srauta Satra, XXVIII, 84, * .
L]
2 Ibid., XXVI, 2%,
. . -
26--1408B e .
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““ In the month of ldjha the sun ou getting 2t ghe Naksutra
divisiorr Dlvcnlsthd, turns o the norili and at the middle o the
ASlesa dvison turns to the south 1 the month of Srdcasa. These
are the two limits to the sun’s nortii-south riotion.”

This is evidently borrowed fren. the Veddngas. This position
of the solstices was rot true for the fime of tle Baudhayana
Srauta Sitra. S . *

«¢ understand that at the ftime *indicated by Naksatresti
*ules of Baudhdyana, the ~umrcer sclstice was at the beginning
of the  /slesd divigion, that the vernal  equinox  was
corsequent:y at the end of the first quarter of the Bharani
division and e¢he winter olstice was at the middle of the Sravana
division.

Now the oidest division of the ecliptic begau with the ecliptic
postiou. of  B-Delpivinis es the first peint of the l‘)han.gs'.{lu:

. division.
The wngitude i 8-Delphinis in 1925 A.D = 315° 26/ 5"
Deduct hali nuksatre ... -6 40 0
e .. the longitude of the middle of Sravand divn. = 308° 46/ 5#
Again deduct 270 0 0
Hence the long. of the end of the 1st quarter —————.
of Bharani division .o = 88°4675"

Now the longitude of the sun at Calcutta Mean noon on
Apri! 20, 1938 A.D., a new-moon day, was = 39° 14/ 34

This, fairly agrees with the longitude of the last point of the
1st quarter of the Bharan: division ob:ained above.

Here a shifting of the equinoxes §ill 1931 A.D. of 39° 14} 347
indicates a lapse of 1828 years and the date arrived at becomes
gd1 B.C. lf we want to get at a year reat 1o this date and
simiar talY38 A.D., that year becoraes 836 B.C. or —&85 A.D.

. This date appears to be the time indicated by the Naksatresti

* rule of the Baudhdyana Srauta Sitra.
o L]

L]
Tre, BAUDHAYANA RULE FOR THE Pafica$aradiya Sacrifiees
L

In another place the Baudhayana Srauta Sitra lays down the
following rule for beginning the Pasicasiradiya sacrific®s. These
lasted for 5 years and were begun vyith the advent of the Indian
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season of Hum(mta or of the dews and ended with the.Indian
season of Sarat or autumn. Hence on the day for the beginning

of this Pasicadaradiya sacrifices, the desired celestial longitude of

the sun was about 210°. The Baudhdyana rule runs as follows :—

TEEAE geqAEl wafd | STEeRId ggTw FIEE a9EaT, -
TENT, § GOEE AR duten s efig aﬁm‘i
'z%ﬁaaaaﬁm%l x % ¥

B. 8. Satre, XVIIT, 11

““ When a person is being served by the five-yearly sacrifige,
he selects seventeen he-calves which are more than 8 days old
and of not exceeding one year in age. e makes the gacrifice
with oblations of clarified butter on the new-moon which precedes
) the full-moon at the star group Mrgasiras* (i.c., A, ¢,, and ¢,,

Orionis) and secures seventeen she-calves of which the presiding
deities are the Maruts or wind gods.”’

The practice was to release 17 he-calves and 17 she-calves
for freely roaming about in the fields or forests in the 1Ist year,
17 sheecalves in the 2nd year, 17 she-calves in the 3td year, and
17 she-calves in the fourth year were also set at liberty. 1t is
not-clear if in the fifih year also the same practice was conlinued.

" The day for beginning the sacrifice was of the new-moon preceding
the full-moon at the Mrgasiras (i.c., X, ¢,, ¢, Orionis) group.

Now in the year 1929 A.D., the full-moon near A Qrionis fell
on DPecember 16 ; and the .precedmg new-moon happened on
December 1.. We assume here that the sun’s longitude increased
by 60° in two lunatfons very mearly. Hence the sun reached the
winter solstice on the day which correspond with the wew-moon
on the 29th January, 1930 A.D.

On ti}is day, i.e., January, 29, 1930, at 6«M.N. the sun’s

apparept longitude was® ... . =308° 53 1
Deduct ... 270° ' 07, .

1° Cf. Zpastamba Grhya Sttra, XIX, 9-3-2, which records a tradjtion of the
beginning of Hemania on. thc Mrgadiras full- -Ioon day which corresponds t0 a ‘Imean
date of about 2000 B.C. ¢



204

' .
ANCIENT IXDIAN CHRONOLOGY

... thexemainder 88° 53/ 17 represents the shifting of the solstices
L J

fill 1980 A.D. The date arrived at becomes,—885 A.D., which is

the eame as the one derived from the rule for heginning the

Naksatresti cacrifices. The {following back cdlculation for the year
857-886 B.C. show: the beginnings of %the seasons and the days
for the beginning %f these sacrifices.

L]
"The small discrepancies which the

with the Baudhayana -statements are negligible. These state-

ments of the Sradtasitra are not and cagnot be very® accurate.
Tt should be noted in this connection that for the y.ear,-—88£ A.D. .

. A Oronis had a celestial long. of about 43° 40/

o Libra oL .o 185% 5

i Libra 191° 0

o Libra and i Libra are thy two stats in the Visakha division.

above calculations show

AN -
. o
Julian At G, M. Noon
Calendar Julian
year and days Remarks .
date . 1 Appt. Sun | Appt. Moon
*
—886 Indian Hemanta season
Noy. 1 1897751 210° 40 212° 8¢’ starts with  this N. M. day
° ‘ Paficadaradiya to begin.
* 886 4397766 | 225° 58 | 50° 48’ F. M. at' A Orionis abgul
Nov. 16 10 hrs, before.
—886 1397810 270° 50’ 266° 17 N M. one day after winter
© Dec. 30 l =olstice at the middle of
i ’ Sravand division.
: . - ’
—5&85 1897869 N.M. 164  hrs. Jate.
Feb. 27 329° 48’ 321° 3¢ Rajasaiya to start,
{
—186 f 2397199 I N. M. near vernal equinox
. Mar. 29 | { 859° 0 357° 57" | utend of the 1st quarter of
.| i Bharani dn, Naksalresti to staxt.
f ,5
-—883 1397914 . F. M. in Viéakha 1y brs.
Apr. 13 13° 27" | 202° 28 before.
L ] H
e - - < —
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Agfun in this year,—886 A.D., . .
the longitude of the end of the 1st qr. of maam = 359° 89
. ’ y 1st pt. of the V 'éakha division = 182° 59
» y » Mrgadiras ,, = 86°1¢
- w t,, mid pomt of the Siavana ,, = 269° 39/

Thus the ygar. 887-86 B.C. appears'to be the mean date indicated-

by the Baudhdyana rvles for beginniny the Naksatresti, the
Pancasiradiya and the Rajasiya sacrifices. This date hogmever,
is ]mole to being lowered by. 76 years or by even ®a greater
luni-solar period. -
* We now take up the Baudhdyana rules for eetting up fires
by the householder. The rules in question state® the suitahle 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) Krttikas,2) Rohinis, (3) Punarvasus, (4) P. Pha.lgunis,
. (3) U. Phalgunis and (6) Citra. A Brahmin is to set up bis fireg
in spring, a Ksatriya in summer, a Vai§ya in autumn and a
car-maker in the rains." In this connection it is said :—

(a) “o Favemr: dotwren ITRERmEEn wafy @ agq daaEg
fkea amER TR |

‘ The new-moon which foliows the full-moon in the Visikha
division, once happens in a year with the moon. in the Rohini
- division, that is the day on which the fires are to be set up.’

This rale states when ty get at the day of a new- moon in the
Rohint Naksatra. There is another rule given " for setthno when
tg get at a new-moon near the Punarvasus (Castor and Polluz).

(&) o wTvE e A qrEIRAEET wafa & asa daaEd
grAgeat ST FRAITERRE | *

“ The new-moon which precedes the full-moon in the Naksatrg
- Asadha (here the U. Asidhd,, once (i.e., on rare occasions) happens,
in a yeat with the mgon near the Punarvasu (Castor and Pollux) ;
the sres should be set up on this day.”

These are purely luni-solar-stellar phenomena which repegt *
soughlyein 8, 11 or 19 years. The Rohini and the Punarvasu

! Baudbdyana §. Sitra, II, 12. .
2 Ibid, IIL, 1, : this is also pepeatgd in XXV, 18,

4
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L J .
new-moons answering to the above description happened in the
. . . . .\ .
year 834 B.C., as the following caicuiation wil show:—

e
\ Ar G. M. Noca . .
Year and . Julian i Jooarks.
date days o *
LAH’t- Suen « Appt. Moon .
L]
T T T e .
—BB3 WD, (305651 | 19° 41' IPLTS F. M. » ViakhaDe.
Apnil, 19 ' » ’
—~883 A.D., N M. in Brarani Dn. for
May, 4 1398666 84° 1 . 93° 487 settieg up fires.
S S e
*
—883 A.D.. 1368646 62° 34° 55° 45 N. M. iy Punartasu Do
June, 3 . for sertiny ap fires,
e A S, _
--883 A.D. 1398710 75" 51 953 ' + M inU. isaghe Dp.  °
Jone, 27
* {
Visakha division = 182° 59 to 196°1Y
. Punarcasu division = 62° 5% to 76° 19
Liong. of Pollux = 73° 14

It is evident that such new-moons came in also in the year
895 B.C., i.e. 8 years before the date 887 B.C. arrived at before.
The Satapatha Brihmana' lays down the rule that fires should be
set up, on the day of the new-moon with which the tunar
Vatéikha eﬁded, mieaning of course the new-moon, either at the
Krttikas or thé Hyadcs (Rohinis: . Thege-rules for setting up fireg
by a I.Jousehold.er have nothing to do with the beginning of any
seasan of the year and do not indicate ‘he dzte ofethe Baudhdyuna
Satra, nor of the Satapatha Brahmana, vor of any other work
of the kind.

. Weare thus led to conciude that the mean date for the -
Baudhayana rules for sacrifices should be,taken as 1Be year
887-16 B.C.. -

L
.
1 Satapatha Brahwana, XI, 1. 1.°7; cited by 8. B. Diksita in hés wgtee
Sfasr, paget130 (Lt Bdo  sal Sm@eraiaen a@mMEda. .. .. ATAR T
yaat gyy wfafasfa *
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One pojpt more that we want to notice here is that the
Baudhdiyana Srauta Stutre mentions the name Paniei in whe
Pr(;va.ra- section 3 (Vol. III, p. 418) and also the name Kaulasva -
Yaska in XVI, 27. Whether these statements place the dates
of the celebrated® grammarian and the author of the Vedic
lexicon, Nirukta, befdre the time of the Bdudhdyana Srauta
Sitra (9CC.B.C. nearly), isa matter that eanifot be settled astrono-
mloall‘y True it is thatthe word ¢ Yavandni * as found in anini
means the written alphabet of the Ionian Greeks, buf it wowld
be far from rational to conclude that the Yavanas did not come to
India before the times of Alexander or ¢f Darius.

v



CHAPTER XIX  °
BRIHMANA CHREONOLOGGY

w The Satapatha and the Te UMy Briboros .
. °
The time whken the Satapatha Bradmaa cor ¢ 1o its presont

forui 1o indicated by the wolivwitig passaze .
aggs | W@ A 5@ stdgarddgiugngdien  §
&Tf%!&wsi= wlagas sisey agwaw gl gu af aaws canarae |
o § in‘ammrcizﬁ ¥ 9 %4 999 MIONYA aNd cWERES wARY-
W 131 & AE weg qorardl wafd | aed geEia 938 ar |Eg
yshaw sTmmrEFesad @ ST W Rgn NFrA1 Sag 215 wasag ke 1y

““ In this connection they say "In what season s the bega g
o be made ?° Some say ‘it shou:d be begunp surmnier, us
sunmer 1y the season for the Ksatriyas and the {sramedha s
the sacrifice for the Ksatriyas alone. This slould be beguy in
spring alone, as spring is the season for the Brikivsnas; wheecer
makes the sacrifice begins £ by being o Broliwara as il were.
Hence this sacrifice 1s to be begun with '.e spring aicne.
That beginning takes place on the ful-moin right at tle
Phalgus. Six or seven days before it, come the priests who are
adhvaryu, ho{r, brahmd, udgatr, etc. .
Ia this pagsage we get tue indication that the Indiun spring
at this period, set in at the full-moon near the ePlin/gus or that
the sun had,the tropical iongitude'of"dfﬂu’ on the rtul-mwok day
of Phalguna. In the earliest Vedic times the iuli moon day of
e Phalguna was the winter solstice day, and the time was sbout
4600 B.C. Here we notice a clear statenseny that the bivocn
, day of Phalguna was the beginning of ~prin;. The date wlick
is at the end of this transitional age, has been shown in the nest
chapter as about 625 B.C. Although this Brihmanug records

L
I Satapatha Yrakmana, 18,4, 1, 2 to 4 Weber's Edn., page, 979
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the tfaditions about Yajfiavalkya and Janaka of Mithila,
the prsent recension of it cannot be much earlier than what has
been stated above. This change in the meaning of the Phalguni
full-moon is also reeorded by the Apastamba and Katyiyana
Sraute Sttras. .

In the Twittiriya Brdhmanu. alsg we have evidence of this
new meaning of the Phalgani full-moon day':— e
TR AEARAIRG | TR F @A | W AR e
amaddi waft) g@ ar caggal gge @ FwAshmAe . gen
'{a""-l'ilﬁ'l'l * ’* ) ‘

il § voaed: | Tl A9 wEda ) T S e .

T qeadt: wereARfaAEda | gw & swewr v dadee e
wedt | gfeq ua dagarafmaraE | wEE wa i o FaEtiga \
“qut 3 Sl R HaUEtE | TR WeUHl | YEd U daaEaiEnng )
Tatary wafy 2 ney

‘A Brihmana should set up his fire in spring.- Spring is

the season for the Brahmana...... what is spring is the first season
of the year, One who sets up fire 1n spring, becomes a chief
among Men... ........... Summer is the season for the Rajanya

‘Ksatriya). A Vaisya should set up his fire in autumn and
antumn is the season for the Vaigyas.

““ Fire should not be set up on the day of full-moon at the
Pirva Phalgunis ( §and ¢ Leonis). It is the last nightt of the
year what is the full-moon at the Purva Phdlgunis ; a man
. becofies a sinner by-making fire for the year at the
fag end. Fire should be set up in the full-moon at Yhe Uttarg
Phalgunis ( 8 Leonis and another small star near to it);
it is the first night of the year—the full-moon night al the two
Uttara Phalgunis. A man becomes wealthy by making fire
from fhe vegy beginning (of the year),” .

Thag in the Taittiriyd Brahmane also we have a clear indi-
cation of this neWw meaning of the Phalguni full-moon. ™Phe dale
for this meaning cannet be much earlier than about 625 B.C. as
is set fortl in the next chapter. . .

L ]
. 1 Taitiiriya Brghmang, 1, 8,2, 78.
27—-1408B . *
.
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The, question whether tie superior limii to the daté when
the full-moon at the ['ffara Phiilyunis marked beginnfng of
spring can bhe rvaixed higher than this 625 B.("., 1s a very knotty
one. If it can be established that at ¢he time of these
Brahmanas, the calendar makers couldediscover the occurrence
of the second Phalguny as an inotercalary wonth, tle date may
go up to 757 B (', as the following calculatians will show :—

. N Teeb. 27, T 7536 A D at G.M.—Che. or K.M.T., 5-8
A M. we have,
Apparent sunr = 330° (/ 8. .

o’ * . Moon = 148° 1 nearly,

and 3 [enonis = 138° 21/
*®
The full-moon happened 4 bours iater, not very far frem

» 8 Leonis, the ‘juuction’ star of the naksatru, Uttara Phalgun.
This full-moon was similar to that which happened on March
28, 1945 A.D.

e Again as the Satapatha Brdhmane has very frequent
references to Asddhd'( ®ww@r ), whick means the full-moon at
the naksatra, Uttarasidha, we understand thut the full-meon at
this naksatra in sowe years uarked the summer solstice day.
Now we had on July 1, 762 A.D. a full-;eoon as :—

On June, £0,—762 A.D , at G.M. Noob.

‘ Appt. Sun = 89° 7 547,
»  Moon = 265° 5 44" pearly °
. . Bravand _ oavo e g1n
o orAltair} = 263° 25/ 41"

The #ull-moon tbappened about 12 hrs. ioter, i e., at about
5-8 A M. of Kuruksetra mean tine of July, 1. and this was also
summer solstice day. This tuil-mocn was similar to that which
happened on July, 31, 1939 A.D. The Satapatha Brdhmana
indicatesethat the dsadhi or the full-moon ate the rﬁkgatru

L]

* - - M . .
asadha was in some years the summer solstice day.and in some
N ] .

1 Cf. Satapaths Brahmana, 2 ch., 6, 8, 12-18; §:h., 5, 4, 1; the last reference has
wgret 3 1§ 1 9ifg which is most s gnifiesnt.  Gf also 1L ch. 4,2, 5 and ¢,
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years the full-mcon at the Uttara Phalguni marked {lte commg
of spring. These two phenvmena, of course cannot happen in -
the same year.
If the rule-givers or calendar-makers could discover the eecond

"Caitra as an intercalafy month, the date may go up to 901 B.C..
for the Phalgum full-moon marking the advent of sprmg We
bad on Feb. 28,—906 A'D., G. M. Noon &

Appt. Sun = 330° 24/ 567 -
. ,» Moon = 144° 59/ 50/
8 Leonis = 181° 92/ 481, ° .

This full-moon corresponds to that on 31st March, 1934 in
Iéspect of the moon’s phbases near to'the fixed siars,
" The corresponding dsadhi fell on the 2nd of July, 906 A.D.,
on which at G. M. N,

Appt. Sun = 89° 49’ 22
»» Moon = 269° 3/ 33/

. and Altair or] _ .
Sravand } = 261° 27/ 297

The fulllmoon happened in about 13 hres It was similar to
" the full-moon on August 1, 1921 A.D.

It must be said on the other hand that the Vedariga *calendar
‘recognises only the second Asadha and the second Pausa as inter-
-cavlz'zry months. On this basfs, the date cannot be raised beyond
625 B.C. ’ g :



CHAPTER XX.

BRYHMANA CHRONOLOGY

Th:eoReferences from the Kdity'yan: and the {pasfamba
Srauta Sutras

In this chapter we propuse to interpret a« far as possible the
following time ®ferences first from the Kutyiyana Srauta Sitra
and shall ai~o consider these from the .lpustamba Srauta Suira
Those from the first work are :

(o) gEraagrt e area-Gaad | .

. P+ 1, xiv, 5, 8U. .

“ The day for being consecrated ‘or the Sarusvata sacrifice is

the seventh day of the light haif (of Cu'try;."”
L J

() guavi TmTEiEE aEe g See A1)
I, 1.2 .

“ The Turiyana sacrifice 1= to be made on the 5th day
(tithi ?) of the light half of Vaidikha - v of Ca trs.”’

() G oz N AW TEE gEevESEESgE g 6
e amATE AreaTa daEEAE o e

o Pt I wsu 1,84 °

¢ The s8cond i~ the five-yearly or the Puiicairaiiga sacrifice.
One who is being served by this sacrifice collects in the Hight half
of the mohth of A$vina, thirty-four animals i.e.'. 17 bull calves
®and 17 cow-calves) which are sacred to the Maruts to be liberated
in honour of the ,Vai$vadevas with the proper sacrifigial fees to
the priests.” . :
prlest: o . o

. () SgFEEERE RS N0

Pt I, v, 1, L. * . .

“ TThe four Juonthly Sacrifices to be begun on the full woon

[ B)

day of Phdlguna. . .
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(«’) A CAaEnEr R amteeaar fe aaumamr n.
* Pt. I v, 3, 1?

““ The Varunapraghdsa ceremony is to be performed on the
full-moon day of 4sigha.......... ”

f) “dadaian mreg-g'e'g gam’?ﬁaﬁ‘(gr H‘ﬁ’ra agRel A T
wmmanq v

““ The sacrificer who wants a year-long sacrifice shoul(begin

by performing the Sundsiriye sacrifice with Soma or an animal ~

en the day of the first visibility of the crescent before the full-
moon day of Phalguna ; the sacrifices to coptinue from the
full-moon day.’ ' .

(9) “TRSAUT: TSTHWS I ATHT TG AT FRTTHE IR0
Pt. I, =x, 1, 1-2.

The king who wants all his desires to be satisfied sHould

perform the Asvamedha sacrifice: he should get consecrated for

it on the eighth or the ninth day or tithi of the hght ‘balf of
Phalguna.”

() et e |

Pt, 11, xv, 1, 4.

‘“ A king should consecrate himself for the Rdjasiiya sacrifice
in the light half of Magha.”

. () T e st g )

Pt. II, x1v,1,1.

““ The Vdjap&ya sacrifice is to be done in autumn by people
other than Vaidyas, i.e., by the Brahmanas and the Ksatriyas.”’
- Of the 9 references quoted above the most striking are tite
referenceb (d) and (e) which tend to chow that the full moon®
day of Phalguna was regarded as the begmmng of spring and

thal® the ful-moon of Agadha was taken as the summer solstice,

day or the advent of the rains according to the nature “of
Hifferert years of the time. Tt is evident that both such
full-moon days as mdlca’mve of the starting of, sprmg and of thg
rains, cannot be compr.lsed.m the sarue year as four lunations
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= 118 pearly and the iwo seasons roughly = 122 “da)s. *This
lattes period is affecfed by the position of the sun’s apse line. *

Originally in the earlier Vedic period the full -moon day of
Phalguna meant the winter solstice day, when the naw-moon
of Migha ended, also meant the same dayeof the tropical year.
These phenomenas came at intervals of four eyears as
4 tropical years = 1461 days nearly and. 19,5 lunations = 1460)
days @prg\dmate]y and the moon’s perigee playing an imfortant
part may contribute 1o the equality of the two periods.

Now coming down to the time of the Kityiyana Srauta Sitra,
the same day is. spoken of or indicated as the beginning of
sprimg. We are thus led 10 a period when the full-moon day
of Phalguna came to be interpreted differently. We accordingly
take the f@ll-moon day of Philquna of the Kdityiyuna Srauta
Sittra to be a day like the 26th of March, 1937, the latest possible’

day .in our tme for this lunar phase according to the Veddiga »

calendar, which was taken for the beginning of spring at the
time of this Srauta Sutra.

e Now on March 26, 1937 at G. M. N., the sun's apparent
lengitude was = 5° 26/ nearly, and this longitude at the time of
this Srauta Sitra was according to our interpretation = 330°,
Hence the shifting of the solstices was 35° 26/ up to 1937 A.D.

This indicates a lapse of 2560 years )1l 1937 A D. and the
date as,—623 A.D.

Similarly using tiie latest possible day for the JIsddha full-
moon day accerding to the Veddnga calendar in our time was
the 29th July, 1931. On this day at G.8{.N., the Sun’s longitude
was = 125° 23/ nearly. As this longitude at the thue of this
Sraut.a Satra was = 90° for the summer solstice d;y, we see that
the shifting ®of the solstices till 1931 becomes 35°24' nearly,
indicating a lapse of 2560 years and the date as,—629 A.D.

Tbirdly by considering the reference (b) as to the Tyrayana
sacrifice day, we take the day in question®as similar to April
£5, 1936 A.I» which was the vernal equinox day of aeyear atThe
time of the Srauta Sitra. .

Now on April 25, 1936 AD the sun’s apparent loﬂgitude'

v;as=35°1', whichs represents shifting of the solstices, and the

year arrived at becomes,—624 AD. -

L . °
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Fourthl it is possible to arrive at the date,—624 A.D. from

reference (¢) from the Pasicasdradiya sacrifices. The day”in
question appears to have been the Anumati full- moon day of
Aévina. . -
The reference (f) is an echo from the Satapatha Brahmana,
and this Syauta Sitra is 3 crude follower of an old rule. The rest
of the refersnces Jdo not present any pecuharly 1nte:ebtlno
feature. -

A caiendar for,—624 t0o—623 A.D. and for one d?ty of ,—629
A D, are shown below, giving the sacrificially important dates:

Lunl-solar Elements at G. M. Y.

(;-Lg:afi(?ar Julian Days | Appt. Sun | Appt. Moon Rem&.rks

* _629 A.D Summer _ Solstice  day on

Jan. 30 | 1491418 89°50'8” 269°82" dsadha F.M. day. Varuna
o V8D Praghasa to start. .

] Lunar Vaiéakha, 5th day of
—\?24 AQ’II) 1493298 359°48'3” .| be°4 light balf. V. Equinox day.
Mar. Turdyena sacrifice day.
jﬁflAéD- 1493938 | 9°2716” | 181°68' | F. M. near a Libra (Vidakh#)

Anumati F. M. h;.y on Au-
—Sﬁgt Agg) 1493414 179°40'23” | 853723° tumnal Equinox day. Panca--
ept. $aradiya to start.

—623 A.D.- n3Eas an017 7 40847 F. M., io U. Phalguni spring
Feb. 25 1493563 350°171 144080 begms Caturmdsya’[td start.

Precession of Equinoxes from —b624 to 499 A.D. = 15732/281.
The Dhanisthd naksatra extends from 277°47'32/ 4o 291°7'3"

Advini  ,, . . 844°2732/ to 357°47/32/

Uttara Phalguhi b 131°7'32" to 144°27/201 *

Uttara Asidha v 251°7'3210 264°27/321

Visakha w sy 184°27827 to 197°47/327 )
. .

Ne are thus 1ed. to conclude that the Katyayana Srauta Sitra
should be dated about the period from,—629 to —623 A.D. The*
Jate ofg the rules for the varions sacrifices can not be raised,
but it may be lowered, if necessary, (for the book) onm literary and
other evidences, : .

! . .
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In this counection we vite the fonuwin, rules® from *the
Aplstgmba Srauta Sittra :— .

(1) g g4 TGRIRETRE: gFA WEE 10 WS GO At
a3t a1 AT @G RN vun, 1, 1.2, .

*
“*Inexhaustible begome the merits of the perioruers of the

- — . 3 1
four monthly (edturindsye; sacrifices. Thgse should be (begun)
on thehil-x.uoou day of Phalyuna or of Caitru by using the* reus
addressed to the Visvedevus.”

(b) ag" araad sghmarmtssmentehta ) var, 2, 18, .

““Ip the four 1monthis which are counted as udhu Mddhaca
&e., tle perforiuers oi e cdaturmdsys  sacrifices zhould offer
cakes, which are forrued of one hemisphere (kapulu4' 25 oblations
to the fire.® .

. This shows the same feature as the Kdtydyana Srauty Sitra
rules on this point, ¢iz., that the ecaturmasya sacrifices should
be begun with the advent of spring and the tropical wounths
of Madhu and Madhava constitute the spring. ,

Here the literary evidences 1uay settie the priort'y in Tane of

» the two Srauta Sttras. Do far 23 the astrenocucal indications go
they point for both the period of about 630 w 624 B.C. .

.
.
L L]
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GHAPTER XXI

INDIAN ERAS *

Eé'lipses in the Samyukta Nikaya and the Date 8f
the Buddha’s Nirvana

There are two opinions as to the date of the Buddha s Nirvina.
Some or almost all modern scholars are of the Jiew that The
event took place in the year 483 B.C.'; on the other
hand there is a Ceylonese tradition that it took place 4in the

. year 544 B.C. 1In the present chapter we want to settle which

of the above dates for the Buddha’s Nirvina is correct, by the
data furnished by the account of the eclipses recorded in the
Samyukta Nikaya.. '

In this work, Part I, Sagdtha-Vagge, Book TI, Chapter I,
is styled Devaputta-Samyuttam. In it the suttas 9 and 10 speak
of an etlipse of the moon to have been followed by an eclipse of
the sun. The context appears to indicate that these eclipses were
separated by only a fortnight. The original Pali texts® are
quoted below as far as necessary :

§ 9. Chandimd.

1. Savatthyam Viharati §

Tena kho pang Samayena Chandimd devapuifa Rahulj
asurindens gahito hoti | Atha kho Chandima devaputto Bbaga-
vantam anussaraméino tayam Veldyam imam gatham abh%si ||

2. Namo te Buddha Vir-atthu Il Vippamutto si sabbadhi ||
Sambadhagatippano-smill tassa me saranam bhavati || ||

3. Atha Kho Bh#gava chandimam devaputtam arabha
Rihum asurindam gathaya ajjabhasi lI o

Tathagatam arahantam || chandimé saranam gato |

Rihu cﬁandam pamuficassull buddhi lokdnukampakati il

L]
1 Cunningham’s Book of Indian Eras, P 34

%) Fer's Bdn. of the Sasmyutta Nikaya, Part I, ppa50-51,
28—1408B o 0
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© °
. We pive thestruosttion by Mes, Rhyvs Davids' :— .
:f The Exalted One was once stay'ng at Savatthl.  Now at
that time Chandii:i, son of the Devas, wus seized by Rihu, lord
of Asaras. Then Chandind, eatling r."*e f‘fxalted One to mind,

invoked him by this verse - — .
O Rnddha ' [ero ' glory be to thee !
. .
) . Thon art wholly set at liberty! w

Lo!' Tame {lee tnts dire o stress !
Be tham miy refuze tad v hiding placs
Then tha Bxalied one adivessc1l + verse 7o Rihu, 'ned 0™ the
dfuras, on behalf of Chandim3, son of *he Devas —
To thie Tarhigata, the Arabant
Hath Clandimé for he'p and refoze vore

[ ]
O Rihu, se* the moon at | berty! ' .
. The Buddhas take compassion on the world.” :
N *
We next cite the section or «urtta:
§ 10.  Suriyo.

[ ] - . - -
1. Tena kho pana Samavena Suriyo devapatto Rihuna
asurindena gahito hotil Arha Kho Surtyo devaputto Bhagavantam

anussaramano tiyam veliyim fmar githam abhasi 1 [ °
2. Namo te Buldha Virattha ' Vippamattosi sahbadhi |
Sambadhapatipoanno s’ | tassa ma <arana-i bhaviti [ ]
3. Atha Kho Bhagavd Suriyam devapnitarh irabha
°Rahum asurindam githayd ajzhabhTsi |
Tdthiagatam arahdntara ! Surivo seraned gato |
Rahu pamafica Suriyam | buddhs tolkinukampakiti #|)
. * Yo andhakire tamasi pabhariisgro '
Verocano mandall uggatejo ©
Mz Rihu gilicaram antalikkhe ||
Pajarh mana Rihu pamufica Sariyan-ti [
Mrs, Rhvs Wavids’ trandtation runs as follows :—
“ Now at that time, Suriya, son of Thevas, was sezzed by Rihu, .
* lord of \suras.  Sariva. ealliny the Kxa'*ed Ora®o mmd nvoked

him by this verse :—
. . O Buddha,! Hero' Glory be to thee!
*Thou art who,ly set.at hberty

1 The Book of the KTldred %ymgs (S’amyu’la Nikiya), pages 71-73 \
[
°
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Be thou my refuge and my biding-place !

Then the Exalted One addressed a verse to Rahu 16rd of -
Asuras, on behalf of Surly&, son of the Devas :~~

«J'o the Ta-thigata, the Arahant., .
Hath Suriya for help and refuge gone.
« O Rahu, set the sun at liberty ! «
The Boddhas take compassion on the world.
Nay, Rahu, thou that walkest in the sky,
Him that thou chokest, darkening the World _
N Swallow him not, the craftsman of the light,”  “e
The shining being of the disc, the fiery heat,

My kith and kin—Rahu, set free the sun '’ o

"We understand that the eclipse of the moon was closely
followed by an eclipse of the sun, and apparently at a very short
interval, viz., of a fortnight, as the pbrase tena kho pana samayena
(@3 @g g% @A) indicates, i.e., the two events happened
in the short period of time of the Buddha’s stay at Sravasti.

Now the mere happening cf two eclipses, one of the moon
followed only a fortpight 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 Srivasti. The Devaputta
Samyuttam contains ten suttas in all, of which two relate
to K.assa,pa,, one each to Magha, Magadha, de(m.i, Kamada,
Padicalcanda, Tayana, Candimd and Surio. All of these gre
spoken of as sons ofeDevus. .

Now the Devas according to the Hindu tradition are 33. in
pumber.' They are the eight Vasus, eleven Rudms, twelve
Adityas, Indra and Prajapati.

Here Nassapa Devgputte may be identifiet with Playapatz
the prasiding gelty of the five-yearly luni-solar Ved%c cycle,
The twelve Adityas are the twelve months of the year and con-
sequently ghe lunar month of Mdagha is a Deva according to the
Hindu tradition. It is therefore likely that'luna}r Maght itself

! Brhadaranyakae Uspanisat, Chap. 118, Br. 9, 2.3

[d .
Lo! I am fallen into sore distress. . .
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1s spokeén of here as Magha Devapults in the Suniyukta Nikaya.
In the Devaputtu sutto it is ~aud that first camme Kassapa to meet
the Buddha, then came 3 dg/u and then camwe the rest. So far
as we can understand of the allegory underlylng these suflas, the
winter solstice day marking the advent of Kassapa or Prajapufi
came first, then ‘caite the full-moon ending mon.lh of Mighu,
a Iraputta with the full-roson near%be*naksutra Pusya. The
Devaputlus of the section are probably some other gods either of
the Hindu or of the Buddhist tradition,

The two consecutive eclipses spoken of in the Samyikte
Niktiya most plobably luappened in the foilowing order :

(1) Kassapu or the winter soistice day came first.

(2) ®An eclipse of moon followed it at about the ¢ junction

star ' 8-Cancrw..' .

(8)  An echipse of the sun came o forimght later.

Thus the solar eclipse happeved i the middle of the full-
moon c¢nding Mdgha aud the lunar eclipse at its  beginniug ;
both the ustrono.nical events wece observable from Sravasd
where the Buddha wus staying at the time. .

Now on lovking up the work Cunon der Fonsterrusse,” we
find that in the period of tirme fromn —580 A D. to —4s3 A.D., the
only eclipses first of the woon and then of the sun at an .nterval
of a fortmight, of which the solar eclipse happened at the riddle
of the fullaroon ending Maghae, and both thie eclipses were

o . g * - .
visible from Srivasti, were :—
4 o

o 1) Alonar eclipse on
December 29, —359 A.D, (360 B.C.). Juliam day no.=1517246.
Full mopn bappeued at 17 hrs. 30 w. G.M.T. or 23 hrs.  m.
1.8.T. Magnitude of the eclipse = 63 Indian units.
Duration of the eclipse = 2 hrs. 40 mius.

[
° ot *

I At plus period of time a fall moon al sbour 8" behifl S-cuncre gave the
winter solstice day. Hor on December 27, 576 B.C. «¢ G M.eNoon App. Sun =
270° 17", épp. Mour = 95 57" #pd d-comern = 93° pesrly. Full %houn happened
about 512 A.M. L.b.T. and” Sun reached the winter solutice at about 10-46 A M.
L.§,T. . °

% The great bouk on eclips’as oy Uppolzcr, Vienna, 1887, . \

L]
» ®
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(2) A solar eclipse on L
January 14, -558 A.D (559 B.C.), Julian day no.=1517262°
New moon happened at 6 brs. 38 m. G.M.T. or 12hrs. 8n1. 1.8.T.
Liongitude of conjuhction of Sun and Moon = 288°-401.

The central line of the annular eclipse, passed through the
three pla-c..es A, B and C having the<folldwing longitudes and
latitudes :— s *

) e
[
Station Long. Lat. : Location of Station
* A 50° E 35° N " 150 miles west of Cyprus
B _80°E 31° N Nanda Devi Peak of the Hlma}avas
C 119° E 57° N A place in East Siberia.

Both these eclipses were visible from Sravasti in the district
of Rae Barelli; the first was a partial eclipse.of the moon and the
. second though an annular eclipse was a partial one at Sravastl.
The sun had reached the winter solstice 18 days before the day of
the solar eclipse, i.¢., on the 27th December, 560 B.C, .
If we accept that the Buddha’s Nirvana bappened in 54t
B.C. or —543 A.D., the echpses in question as referred to in the
Satyutte Nikdya happened 15 years before that date. The other
finding of the Nirvana 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 Nirvdne # inadmis-
sible. Here the Ceylon-Burma tradition as to the Nirvana-year,
2., 544 B.C., is really thé true date of the great event.
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CHAPTER XXII ,
* JINDIAN FRAS *
~ . Kariska's Fra -

The eras used in the Kharosthi inseriptions are still 4 matter
for controversy. 1):. Sten Konow in his celebrated edition of
them .in the Covpus [nseriptionum Ind coruin, Voi. 11, pp.
ixxxfi-lxxxiii, has collected together 36 instances of dates from
these inscriptions and has divided them into two groups, A and B.
The dates” used in Group A belong to un earlier erz, while,
those in Gronp B use the era or the regnal years of Kaniska. [n
this chapter we propose to ascertain the ers used in this second
Group B Of the dates in this latter sroup only those which are
f‘)und in Nos. 26 and 45 sive us some clue as to the era used,
viz., 26 Zeda. sam 11 Jsadhasa masasa d. 20 Utaraphagune 1s’a
Ksunami marodasa marjhakasa Kaniskhasa rajemi. .

85 Und. Suifi B cetrusa mahasa Jivase athanc di s ise
Ksunami Piirvisidhe.

These in~tunces state that in the eleventh year of king
Kanigka on the 20th day of lupar 3:adha. the wvor was cor-
joined witli the naksutra Uttaraphalgani, «v:1 thet in the year
61, of Kaniska., the woon’s nuksatri ;wa~ Purosididhi. on the
8th dgy of cailyu. Frowm -ome exampies of date 1n the Kharosth

.

inscriptions Di. Konow has come to the conclesion that * the
full-moon day must be the first day of the month,” the chief
example being that the first day of Vaisdkha wa~ taken as the
Jull-moon day of Vaisikha (samvatsare tiSatime 103 cesakhasa
divase prathamime® di atra punapakse—XNg. 10, Group A of
.Konow’h list). Here there is no room for a ditference of opietion
with Dr. Konow. DBut [ have to say that this ~ystem of reckon-
ing the rull-moon endiny lanar months is not Indian,—-.it Mmuy be
Greek or’ if may be Babylonian. The month that i~ called

Vaidikha in thix iﬁscription.would be, talled the full-moon endin;
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: ®
lunar Jyaistha according to the Indian reckoning, In the
Mahabharata also we have ‘‘the full-moon near the Maghds s

about to come and the month of Mdagha is also drawing to its

3,]:

close. .

Now accepting the réckoning of the full-moon ending months
as reckondd in the inscriptions, the meaning is clear that the day
that is spoken of .as ethe 20th of Asddha, is the 5th day of
new-moon ending Sravana and the 8th day of Caitree is*The Sth
day of the dark half of Caitra. Hence we have the dates as:—
o () Year 11, month Srgvana, 5th day, Uttaraphalguni.

(i) Year 61, month Caitra, 23rd day, Purpasidha

Dr. Fleet is of opinion that the weil-known Saka era arsd the
Kanigka era are but one and the same era. Now the years 11
and 61 of the Saka era are similar to the years 1925eand 1937-
A.D. of our times in respect to luni-solar stellar aspects, and
. (@) In 1925 A.D., on July 26, the moon’s naksatra was U.
Phalguni, and it “was the day of 5th tithi of light half of
Sravana. - '

b) In 1937 A.D., on April 4, the moon’s naksatta wes
P. Asadha. ‘

“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 month of Magha,
came in the year 1935 from Feb. 3 to March 5, and that no
intercalary month would be reckoned in those days of pre-
scientific Hindu astronory within the next 2% yeafs from Feb 3,
1935, as was done in the present-day Hindu calendars from
Sep. 16 to Oct. J5, in the year 1936 A.D. Hence the'.]unar
month that was called lunar Phdlyune in the modern calendar
for 1937, was called the month of Caitra according to this old
reckoning. Hence from a purely astronomical standpoh:t,
Kaniglea’s era and the well-known Saka era may be identified
with each other. But this Saka era, started from 78 A.D.,is
perhaps to~be associated with the death of a Shka king‘.as

1 MBh,, dévamedha, Ch. 85, 8 :— - ..
. [ ]

.. w1 5 AW #E; {9 FReT ) .
/ [ ]
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Brahmagupta say~—“wRiighamom:  (31%e) wwwassRn.’” * * The
Naiieyears were 517D elapred) at the death of the Saka ki
Again Brahmagupta calls tbe vears of the Saka era as ** the yearx
of the Saka kings (wFgamone, eEmEEgwIITd TRl

when 550 years of the Saxa kin.s had,elapsed). Hence the
regnal years of kinyJKanigka may vot be the same a<ethe years
of the Saka era a~ used by the Hindu ystroromers. It seems
likely Yhat the Suka era wa~ started with the death of the prede-
cessor of Kanigska whose real access'on to the throne came in the
year v8 A. D., while bi~ rexnal years were reckoved from the
year of hi- (oronatlon On this hypothesis Kanrska's regral
yeam ‘or  his em were started at a very short interval from
78 A.D.

In thegPuitimaha Siddhinta as summarised by Vardhamihira
in hix Papeasiddhantiki, tie epcch osed i~ the year 2 of the
Baka kipu~":— .

g7 T cafrge Jeadong |
gl Arafaard geate aTg, Ig9 i

¢ Deduct 2 from the year of the Saka kings, divide the resuit

by 3,0f the remaining years, find the ahargapa from the beginging .
of the light half of Magha starting from the sunrise of that
day.”

We can now readily show that we may take the regnal
years of Kaniska to have been started from this year 2 of the
Saka kings. | :

On this hypothesis, we have, . o

o the year 2 of Saka kings=80 A.D.

¢ . the year 11 of Kanigka =91 A.D, °

The yeag 91 A.D. is similar to the 1927 A.D. of our time
$or the No. of years lapsed=1836, and 1836=160x11+19x4.

« Heuce the 20th day of Asddha of the inscription is sm ilar to
Tuesday, the 2nd Aligust, 1927 A.D. o

Again the year 61 of Kaniska=141 A.D. and the year isfour

tnne blmlld,r to 141 A.D. is readily seen to be 1939 A.D., and

° .
. ! B Sphutesiddhanta, i, 26.
3 Ibid, xxiv, 7. @ .
3 Paneasiddhantika, xii, 2. » .
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that tife datef the inscription corresponds to Tuesday, the 11th
Aprils 1939 A.D. ' .

Now the interval between 1939 A.D. and 1927 A.D.=12
years, whereas befween the year 11 and the year 61 of
Kanigka the inferval ig 50 years. .Now as 50=19x2+12, the
moon’s phases near to the fixed stars which rgpeat in 50 years
also do repeat-in 12 yeags. It is therefore quite consistent to
take king Kaniska’s regnal years to have been reckoned from” the
year 2 of the Saka kings.

It now remains (i to determine how and when the year of
the Saka kings was taken to begin initially, (i) why the lunar
months were reckoned from the full-moon day 1tself and (ig)eto
verify, by back calculatlon the dates mentloned of the years 11
and 61 of Kaniska. -

+ With regard to the first point, we know that in Vedic times
the year was taken to begin from the winter soistice day or *
from the day foliowing; in the Vedanga period also, the year
was begun from the winter solstice day. Asthe time when the
Saka era -came to be reckoned, was before that of Aryabhata I @
(499 A D), we may reasonably assume that* originally the Saka
year dlso was begun from the winter solstice day.

We assume further that the winter solstice day was correctly
determined 5 years before the Saka year 2 or 80 A.D. The
number of tropical years between 75 A.D. and 1900 AQ.D.=1825,
which comprise 666576 days nearly. On applying these days
backward to Dec. 22, 1899 A.D., we arrive at the date Dec. 24,
74 A.D., on which at—  * o

G. M. Noon— Hence on Dec. 22, 74 A.D., at G.M..N.',
Mean Sun = 270° §6/ 217°11 Mean Sun = 268° 58’ ¢/°45

»»  Moon = 121° 15/ 817°75 Mean Moon = 94° 54/ 2169 *
Lunar Perigee = 231° 89 4994 | L. Perigee = 231°°26/ 27783 - ¢

Sun’s Apogee = 69° 5 8”35” 82 Appt. Sun = 269° 38/
,»  Eccentrictty = "01747191. | Appt. Moon = 91° 44/ near]y.

« Thus en Dec. 22, 74 A.D. the full-moon happened about
4 hours before Gz M. N., and the sun reached the, w1nter solstlce -*
in about 7 hours.

29—140813 !

-
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This elucidates the points (i) and (ii), viz., that the Sika year
.wz;s im’tially takei to begin from the winter solstice day, and why
the monthe were reckoned from the full-moon day iteelf. In
75 A.D., the mean longitude of Pollurx wag 86°81', rearly - the
moon at opposition on Dec. 22, 74 A.D., had the longi ude of
about 89°28', i.e..;about 3° ahead of the star Polluz, and the day
was that of the full-moon of Pausa, and.singilar in our times fo
thal*which happened on Jan. 15, 1930. -

The actual starting of the era of Kanigka 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 Pqusa. This agrees with' the
stafement of the inscription that the Vaisakha mdsa had the first
day on the day of the full-moon near the Visdakhds. We shall
also shgw later on that the Sawmvat months were also full moon
ending. -,

Having thus shown why the era of Kaniska may be taken to
have been started from the 26th December, 79 A.D., we cew turn
to determine the date for Sam 11, Asadha mdsa, di 20, Uttaraphal-
guni. Evidently the date was similar to Aug. 2, 1927 A.D.. and
between these years the interval was 1836 years, which comprise
670611 days nearly. We apply these days backward to fug. 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 Syn = 104° 14/ 50720 Hence—-
. Moot = 146° 41' 3790 Appt. Sun = 108° 7
Lynar Perigee = 184° 37" 57°67 g »»  Moon = 142° 36/

.
Sun’s Apogee = 70° 15/ 34787 ‘ and the ‘juhetion star’’

Ecc'entricity = "017466. - U. Phalguni = 144° 46/,

]

Again 19 days befcie this date,.e., ¢cn June 19, 91 AD.,

at (+. M. N.— .
° - "
* Mean Sun = 85" 81’/ 117°93 " Hence—
., Moan = 256° 12/54'53 | Apparent Sun = 85° Y *
Lunar Pesigee Z 182° 30’. 5164 | v Moon = 261° 12/

. . o . . \

L
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THus the full-moon happened about 8 hours later, gnd thig
was Yhe first day of the month. Hence the 8th of July, 91 ».D.
was the 20th day of_xéf.?ddh/a, and it has been made clear that the
moon on this day goé conjoined with B8 Leonis or Uttaraphalguni
in the evening. The «date of the inscription was thus July 8,
91 A.D. * .

" Next as to the yeareBl of Kanigka=Sdka year 63=141 A.D,
the modn on the 8th day of the dark half of Caitre Wascon]omed
with the naksatra Parvasidha. The day in question was similar
to,April 11, 1939 A.D. of our iéime. The number of years
between 141 A.D. and 1939 A.D. was 1798, and ip 1798 sidereal

- years there are 656731 days. These days applied backward® to

April 11, 1939-A.D., lead us to the date—

March 17, 141 A.D., on which at G. M. N., .
lid;,an Sun = 353° 44/ 48700 Hence— -
. - Moon = 258° 15/ 1712 Appt. Sun = 355° 41/
Lunar Perigee = 46° 46/ 56/ 27 ., Moon = 254° 14/, and .
Sun’s Apogee = 71° 6/ 277 69 P. Agadhi = 248° 43/
,, Eecentricity = ‘017447. (8 Sagittarii) -

Here the conjunction of the moon with 8 sagittaric on this
day was estimated in the previous night. The day in Yuestion
was of the Tth tithi according to the siddhantas, and the day of
the Jast quarter was the day tollowmg but this day Was the 8th
day of the month.

For on the 10th March, 143 A. D.,at G. M. N,, .
Mean Sun = 846° 50/ 44770 , *

Hence the full-moon
»»  Moon = 166° 0/ 55792 had happened about
3 hrs. earlier.
Lunar Perigee = 46° ¢/ 97°50. .

This was the full-moon day and the 1st da37 of Caitra ; hence
the 1P¢h March was the 8th day of ithe month. "

Thus we see that the hypothesis that the era of King Kanigka®
was starte® from Dec, 25 of 79 A.D. or from the year 2 of the
Qdka era, satisfies all the conditions that arise from, the dates given **
in the Igharogzihi inscriptions,. Group B, of Dr. Kortow. The

.
[ 4
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present investigation shows that the Sdka emperor Kanigka’ lived
at she Beginning of the Séka ers, a view which, T hope, wodld be
endorsed by all right-mirded historians and it would not go
against Dr. Fleet. When this solution of the problem is possible,
we need not try to find others leading te other dates for the
beginning of Kaniska’g regnal years. g

Dr. Van Wijk, the astonomical assistant to Dr. Konow, has
tried to ghow that the era of Kaniska was started from 128 A.D.,
and would identify the regna! year 11 of Kanigka with 139 A.D.
He based his calculation on the modern Sirya siddhdnta, which
cannot be dated earlier than 499 A.D. Without examining his
cafculations we can say that his findings are vitiated by the
following grounds :—

(a) &The Cattra $ukladi reckoning of the year as found in the
modern Sdrya siddhanta, cannot Le applicable to the early years
of Sdka era and Kaniska’s regnal years which were prior to 499
A.D.

(by The word “ day of the month ** means simply a day and
is not to be confounded with a tithi as used in the modern Siryu
siddhanta.

(¢) The word ‘ naksatra’’ mentioned in these inscriptions
meant very probably ‘star clusters’’ and not o;th part of the
ecliptic,

LK}

For these reasons 1 have used the most accurate or up-to-date
equatiods for finding the sun ard the moon’s mean elements
instead of fdllowing the Sirya siddhonta. The luni-solar periods
used in this investigation are also mdst accurate and deduced Prom
the constants as given by Newcomb and Brown. It has been
shown that the days of the month are also *‘ days *’ and not tithis

[£1 23

and naksdtras mean ¢ star clusters’” and not equal divisions of the
ecliptic. I have taken the data from the inscriptions as actually
observed astronomical events. .

It seems that Dr. Van Wijk has done Wisservice to himgelf, to
Dr. Kon®w and to history bv lowering the era of ®Kanigka, as to
its beginning, to a very improbable date of about 128, A.D. In
our opsnian he should have made a thorough study of the hlstory
of Indian astrdnomy before making any chronological calculations

for any date prior to 494 A.D. ° ° . \
]

*



CHAPTER XXIII

INDIAN ERAS

Earlier Era of the Kharosthi Inscriptions e

We have in the preceding chapter shown that Kaniska succeed-
ed to the throne most probabiy in the year 78 A.D., and that his
regnai years or hisown era was started from®80 A.D. °*Ia the
present chapter we shall try io ascertain the era or eras used in
Dr. Konow's list (A) in his Inscriptionum Indicarym, Vol I,
page Ixxxii, of the instances of dates of the earlier Kharosthi

, inscriptions. This list contains 23 dates of the inscriptions; the
23rd states the year as _ )

23. Skara Dheri : Vasa eckunacadusatime (399), dsadha
masasa divase 22, _ °

In the Taxila copper plate of the year 78, the Greek month
Pamemos is used and stated as “Panemasa mdsa’’. These 23
inscriptions record years serially from 58 to 399. TItis for the
archeologists to pronounce whether 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, that the year is ¢ mentioned
as 399. Further the months are taken to begin on the full-moon
dey ; the Vaisakha mdsa had its first day on the day of the full-
moon near the Visakhds. Such a month in‘'the strictly ¥Indian
calendar would Be called Jyaistha (and not Vaiéakha) full-oon
ending. Hence the month of Pausa of these inscréptions began
on the full-moon day of Pause and ended on the day before the
fall-mogn of Magha. The year of these 1nscriptions began as it
the case of the Madava and Sika eras with the full-moon of
Pai%a; the éypes of Pausa of these were, of course, different. .

Now deducting 80 from 899, we arrive at the year at abdut
%20 B.8. Again the shifting of the equinoxes and lthe solstices .
till 1940 A.D. becomes abqut 81° 24’ vuearly. . Hence what wis

/the lopgitude of the sunsof 2%0° in the year 320 B.C. would in
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year about 1940 A.D ., become 301° 24’ nearly, a londitude which
the sgn has on the 22nd of January nowadays. .
On looking up some of the recent calendars we find tbhat there
was a full-moon on January 23, 1932. Now the number of
years from 320 B.C. to 1940 A.D.=2259 years and 2259==1939 x
1+160x2. Hence, 2259 sidereal years represent ae complete
luni-solar cycle comprising 825114 days, We apply these days
backward to Junuary 23, 1932 A.D. and arrive at the date -

December 26, 329 B.C., on which at G. M. T. 0 hr.,

Mean Sun =269°52/7"'16, =~ Hence—

Megrr Moon *=90°59'59""81, Appt. Sun=270°48'

Lunar Perigee = =72°48'87 65, Appt. Moon=92°36 nearly.
Sun’s Apogee =63°7'11" f F. M. had happened about 3}

Sun’s Ec&nticity = 017613
2e=121".098, 3% =1/"834

. hrs. before and the sun reached
i the winter solstice 13 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 begun astrenotni-
cally from this date which was both a full-moon day and the
day of winter solstice. This means virtually starting the era from

the year 328 B.C., Jan. 1.

This year alnost synchrnised with

the year of the Indian expedition of Alexander the Great. 1f,
however, it is considered that the year was started, not from
the winterssolstice day but from the day, following we find that—

On Dec. 28, 810 B.C., at G.M.N,,

Meaft Sun * =269°45'56"-90,

Mean Moon =88°35/887'90 | Hence— *
Lunar Perigee =125°56'194"55 Appt. Bun =270°41V
Sun’s Apogee =63° 26477 Appt. Moon=85°15' neuly.

o Sun’s Eccentricity =017613

We readily see that the full-mcon came m about 9 hrs, 1gpore,
*and this da(® was the day following the winter solflice. If the
era, of which we want to find the beginning, was relllyy started
from such a eorrect determination of the winter solstice day on

this 26th of Dec.*310 B.C. The Lst day of lupar wnonths would

0
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be a full-maeon day. On the whole this date was most favonrable
for ¢he starting of the era of the earlier Kharosthi ma’,nptwﬁs
The usual practice, however, of beginning an era was to reckon
it from 5 years later. Hence the actual reckoning of the ‘era was
probably made from the full-.moon day of about Dec. 29,
305 B.C. o | '

Now we know that Selencus’s era Wwas contemplated from
~ about 312 B.C., and’ was actually started from the ,ear 308 B.C.
It would thus appear that the era which the earlier® Kharosthi
inscriptions use may in all probability have been this era.

Hence— .

The Kharosthi Inscription year—

58 . represents 247 BiG

. - 78 O 227 B.C.
108° . 202 B.C. .
136 o 169 B.C.
187 ., 118 B.C.
384 9 80 A.D. o
399 sy 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
Maharajatirdja, there would be a slight overlapping of ¥ with the
era of Karigka started from 80 A.D., which is permissible. If the
Rharosthi inscriptions here use the era of Alexander the Great,
this was piobabl;: started from about .827 A.D., there would be
no overlapping with Kanigka’s era. My own independent
view is that Seleucus’s era meets all the conditions of*the era used
in these inscriptions and the slight‘overla-pp'ing with Ka.niska.’.s :
era is pgrmissible, as has been said before. If Dr. Konow has not'
regl.ly-been able to g@t at a true chronological order in making upv
‘his List A, ssme of the inscriptions might belong to @ther eras of ¢
later beglnmng :

v Next we have to consider the 1nterpretatlon of Dr. Ludels,
who has opined that the ega of IVIanaLa]atua,]af 292 or 299 was
/] - . T .

/‘ . ' * ’ e
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really the Purthian era started from 248-247 B.C.* We haye to
differ from him. Kanigka's era could not have been stated
from®128 A.D. as has been shown in the preceding chapter. Dr.
Van Wijk is wrong in his calculation. There was no one Kking
in these days who was styled Maharajarajatitaja. Kaniska was
one and another was a Kusina (Taxila Silver scroli gf the year
136). The title in it¢ Greek form was very probably first
assunwed by Seleucus Nikator. The same title may have, been
aseumed by or ascribed to the great Maurya Emperor Adoka. Our
results of calculation are set forth below :

On Dec. 26, 272 B.C., at G. M. T. O hr.,

* Mean SBun=270° 3’ 10772, ' Hence—
. Moon=90° 21/ 38707, | Appt. Sun=270°57,
Lunar Perigee=64° 6/, o Moon=_87°25, nearly.
Sun’s Pccentricity ='017613.

o It was the day following the winter solstice day, and the full-,
moon {of Pausu) came in about 7 hrs. more. Thus this date was
quite suitable tfor the starting of a new era. The date shows a
geculiar coincidence with that of Adoka’s accession to the Maurya
Empire. The real starting of Adoka’s regnal years may have
been started five years later, from about Dec. 29, 267 B.C. 3t is
again not unlikely that an era may have been started by
Chandragupta Maurya, the grandfather of Adoka, from about,—321
A.D., We are here dealing with probabilities, but we must not
forget that,the last year recorded in the Kharosthi inscription of
Skira Dehri was the year 399, and there should not be much
overlapping between the regnal years of Kanigka, and this older
era ob the Kharosthi inscriptions. Of Kaniska the first regnal
year®can not much move from 78 A.D., the zerd year of the Saka
kings. Thesluni-solar phenomenon which led Dr. Van Wijk to
ientify the regnal year 11 of Kaniska with 139 A.D., was true
salso for the year 90 A D. This would make the regnal years of
Kaniska possible for being started frome79 A.D. It is well

,known that guch luni-solar pheromena repeat in cycles of both 19

and 11 years. The 49 years which intervene betweep 139 A.D.

. ® L]
e ! Cf Addry&—pugpdﬁjali, published by the Indian Research Tnstitute, Calcutta,
1940, page 288- . .

. . e o« -\
, . \
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and 90 A.D., comprise two cycles of 19 years and one cycle of |
11 years. There can thus never be any possibilify for an aBsoluie

« fixing of the date of any past event by such luni-solar phenomena
or events. We have algo to respect the tradition and also to depend
on the position of the equinoxes or of the solstices if either is
discernible orvan %e settled. Dr. Konow and ehis astronomical
assistant Dr. Van Wijk Have shown a total disregard for
tradition ahd the latter has depended on a vely slender e;rldencs
like a simple luni-solar event. This can not but be called irrational
and po chronologist would lend his support to such a finding.

_ As to Dr. Van Wijk’s identifying the regnal yegrs 11 ani 61
of Kanigka with 139 A.D. and 189 A.D., we can readily examin®
the validity thereof in the following way :— ‘

The luni-solar cycles according to the Suryasiddhaa are
8, 8, 19, 122, 263, 385 and 648 years. Hence the Christian years
in present times which were similar fo 139 A.D. and 189 A.D,
are respectively 1923 A.D. and 1935 A.D. The day which
. corresponds tp Asidha misasa di 20 Uttaraphalguni of the regnal
year 11 of Kanigka, was July 18, 1923 ; while the date Sam 6,
Chetrasg. mahasa divasea athamd 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 directly indicated in the Kkarosthi inscriptions.
On this point I invite the attention of the reader to the ﬁndmg of
Dr. Konow quoted below :—

“-We are on safer grounds gvhen we want to a;soerta,m whether
the months began with full or fiew moeon. The Zeda inscriptien
of the year 11is dated on the 20th of Asddha and the wnaksatrd
is given as Uttaraphalguni. Prof. Jacobi-has kindly infoymed me
of the fact that the naksatra belongs to the Sukla paksa, whereit e
may ocecur between the fifth and the eighth day. If, therefore, the
twentieth day of the mopth falls in the beginning of the bright
° half, ineur case Jhe fifth day after the new-moon, the fgll-moon
-day must be the ﬁrst day of the month. .
The sathe result can apparenbly be derived from the
Takt-i-Bahi inscription, where the* firsb Vaisakhg seems to be
cha)?,ct_erifed as (pufia) pak§a;: ,evidentl}} because it was the
} 80—1408B

.
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Buddha's buth-day, which tradition sowmnetimes gived a3 the
fsll oon of Vaisikha.'** .

If the first day of Vaidakha was the full-moon day of Vaisikha,
then what is lunar Vaidikha of the Kharasthi inscriptions would
end on the day before the full-moon of Jyaistha. Such a month
is called in the Hindu calendar, not Vai$akha but Jyaistha. The
corresponding dates in our own times of thg 20th Asidha Sam L1,
and thg Sth of Caitra of Sam 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 ghese
peculiar lunar months of the Kharosthi inscriptions.

* * We understand that the earlier era of the Kharosthi inscriptions
was really Seleucidean era reckoned from the year 311 B.C. The
era may also be that of Chandragupta started from the year about
321 B.C. or it may also be that of Adoka the Great, *first
determined from the year 272 B.C., but started later on frem
267 B.C. It cannot bs Parthian era, as Kanigka’s date of
accession must be very near to the year 78 A.D., and his regnal
years in all probability started from 80 A.D., the epoch of the
Pastamahasiddhdnta. As to Dr. Luders's view on this point
we can say that the donors of the Mathura inscription of the year
292 may be Greek, but the inscription was made intelligible for
other people, viz., the Indian; the era in question may more
likely be that of Chandragupta or of Adoka the Great. Too
much overlapping of the two eras is, however, inadmissible.

The era i1t question most probably was the Seleucidean era.
* (-4

° °

oe

L
L
1 Konow's Introduction tosCorpus Insowiptiosum Indicarum, Vol. Il'g p., Ixzgiv.
*
\



' CHAPTER XXIV

. INDIAN BERAS .« °
. The'S&n'w.at or the Mdalava Era ¢

In this chapter it is proposed to discuss three points in
relation to the Malava or the Sarhvat era : (i) how it was started
initially with the mode of reckoning the year, (i) whe it is called
Krta era and (i) why in the Malava or the Vikrama 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.

* Thie era, which is at present better known as the Vikrama
Samvat, has its year-beginning from the light half of lunar
Caitra according to the rule of the scientific siddhantas or

treatises on astronomy, all of which are of different dates which
cannot 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 ; the Vedangas also followed
the same rule. Tt was perhaps so, also with Christian era
initially. We now proceed to discover how this Malava or the
Saxhvat era was started initially, on this hypothesis, from the
winter solstice day. *

- [ ] . L]
- Initial Starting of the Era . .
° . *
Now, 1997 of Sarhvat era = 1940-41 of the Christian era
0 year of Sariivat era = —57 of the Christian era
= 58 B.C.

" From 58B.C. to 1940 A.D., the mean precession rate was

« = 507"0&70 per year, and in 1997 years, the total preces.sion of

the equinoxes and solstices has been = 27°45/24” nearly. ~ Hence

what, was 2%0° Of the longitude of the.sun about 58 B.C., is now

about 297°45/27", which is the present-day longitude of th® sun
é,bou't the 19th of January. = ° , )
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Now, 1997 years = 1939 yrs.+19x3 years+1 yr.  Hence
We g an accurate luni-solar cycle of 1996 years.  Further 1996
sidereal 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., onewhich at G. M. N,

Mean Sun = 270° 55/ 29// 86,
® ,» Moon = 260° 04’ 57” 65, .
Lunar Perigee = 260° 10/ 8799,

Here the new-moon fell on the the 26th December, and® not
grrthe wintet solstice day which was the 24th December. Tt is
unlikely the Samvat year reckoning had its origin from such &
DEW-1000D day.

(2) Secondly a f{ull-inoon 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° 53/ 39/°15,

,, Moon = 90° 12/ 12727,
Lunar Perigee = 97° 22/ 567°91, .
Sun’s Apogee = 67° 39' 24769,
,» Beccentricity= 0175223,

The full-moon no doubt happened on this date, but it was the
day followang the winter solstice. If year-reckoning was started
on the basis of the correctly ascertained winter solstice day of
tﬁls year; the lunar months would be reckoned to begin from
the full-moon day of the lunar Pausa, s in the Kharosthi
inscriptibns, as we shall see later on. The distinguishing
character of this Pause was that the full-moon was conjoined
with the ¢ junctien star * Punarvasu (8 Gemniorum) yery nearly.
We, however, try to find the full-moon ot the new-moon whmh

. happen&d exactly on the winter solstice day.

(8) Wegoupby 8 years or 99 lunations *frop Dec. 26,
59 B*C.yand arrive at :— *
The -date,.Dec. 24, '67 B.C., ott Wpich at G.M.N.,
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. Mean Sun = 269° 52/ 40/°10,

o Mean Moon = 266° 18/ 527°09; Fhe corresp§nding °
[ ]
Lunar Perigee = 294° 29/ 577°00, | date in cur time— -
Sun’s Apogge = 67° 85/ 19" Jan, 19, 1931.

»» BEccentrieity &= 017524

Herc.e the new-moon happened on the day. following, i.c., on
the 25th Dec., thé day after the winter solstice. . :

(4) We next go up by 8 years or 99 lunations from 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/ 537°49, The cmrespondi'ng
,, Moon = 95°86' 6/'54, | date in our time—
Lunar Perigee = 131° 43/ 18700, | Jan, 17, 1927

Here the full-moon and the sun’s reaching the winter solsice
fell on the same day, and the full-moon was conjoined with the
¢ junction star > of Punarvasu or 8 Geniniorum, and this was the
distinguishing mark of the winter solstice day. The pracfjce
was, probably, to intercalate one lunar month occasionally on the
return of the similar full-moon near 8 Gemniorum. This is on *
the assumption that the year was begun from the dark half
of Pausa. '

(5) Lastly to finally examine if the new-moon and the winter

» solstice fell on the same date, we find that on :— o
The date Dec. 23, 75 B.C., at G.M.N., ¢
Mean Sun=268° 49/ 57116 The corresponding date -
Mean Moom=271° 42/ 46721 in our time— .

Lunar Perigee=3828° 49’ 5800 |~ Jan. 17,1923 4.D.

The new-moon happened on this day but it was the day before
the winter solstice. ¢

, On the whole it is not impossible to mfer that the year of the -
Samvat eM used also to be reckoned from the light half of *
Magh‘z, ise., from a day which was like the new-moon day of
* Jan. 17, 1923 of our time ; the dlsmngmshmg character of this®
Magha was that its first quarter was conjoined with 8 Arietis, *the -

[ . . . :
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‘junction star ' of the naksatra Advini. Perhaps ti Indian
ortho'doz.g re¢koning alss started from the lizht half of the lunar
Magha of this type, while the Kharosth: inscriptions have the
. reckoning from the very full-moon day itself of lunar Pansa, with
the distinguishing feature found in (2) and ). )
The winter solstice day which just preceded the year 48 B.C.,
was the 24th Dec., 59 B . The new- moon neéar this date fel]
*on the 28th. It appears that ths Sarvat or rather the Midava
era did not ac‘fuaily begin with 58 B.C., but most probably from
57 B.C., and that Samvat years are nat years elapsad, but are,
like the Christian years, the carrent onass. This will be clear
from thesnext topicdealt with, viz.,

(i)  Why the Samovat Years are called Krta Years.

The oldest name of ths Sarhva’ years was alio Krta years, as
has,been noticed by all the [ndian archacologists from Dr. Fleet
up to Dr. D. R. Bhandarkar and others of later times. We
propose to find the reasins thereof in this part of the chapter.

(1) According to all Indian Calendars, the Krtayugu begun
(a) on a Sunday which was (b) the third day of the of th3 lunar

® Vai$akha and (¢) on which the wmoon was conjoined with the
Kritikas or Pleiades according to the Purdnas.
The Matsya Purdna says:
A gETt gt S
*  JANFUITAHE FrFFaa FI4 N

““ God Visnu taused barley to ripen on the third day of the
hght half of lunar Vaiéakha and started the Krtayuga.”

Thg same Purdna also says:

| g g gftrdeaa .
. wwemONY AaTIgEass 9 |
e A g givenndan Gyt g o .
aaﬁgammnm%u Gh. 65,2-3.
.’ . o Those pedple who have fasted on the third day of :h&light ha
of luna,r Vaisakha, would earn inexhaustible merit for it eand for
%l other good deeds. If this day be the one on which the moon
18 con]omed w1th the Krttikas (Pleiades), it is the most valued of
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alP: whafever be given away either as charity or as eoblatiows to
the gods, or whatever be done by repeating the prayer, ims been
declared by the wise as of unending religious merit.”” *

The first signal for the beginning of the Krta era, therefore,
was that the day sheuld be the third of the light half of lu..ar
VaisakRa, should be a Sunday and should also be the day on
-which the moon waseconjoined with the Pleiades group. .

The second signal for the beginning of the Krtagmga according
to the Mahabhamta and the Purdnas' was :

agraRA g A I Reageerai
T aasfea SIaERY agrEaR .
‘“ The Krtayuge would begin when the sun, moon, Jupiter
and the naksatra tisya (Pusya) would come into jome cluster *
(rasn).” »

. Astronomically speaking, the condition for both these aspects
to happen in one year for the begioning of the Krtayuga,
would 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 evepts

occurred. - That year has come out from my investigation to have
®
been the year 63 B.C.
(1) In this year, the lunar Caitra ended on March 20, 63 B.C.
(@) On this day, at G. M. N.,

Mean Sun=354° 54/ 48757, | Hence—
- ,» Moon=2360° 48/ 457:69, { Appt Moone=856°7

Lunar Perigee = 66° 11/ 497-71, | ,, Sup =856°4Y
Sun’s Apogee  =67° 39
. ,» Bocentricity = "017522. .
~ The new-raoon happened at about 6-30 p.m. of [jjayini
mean time. o '
(b) On March 21,63 B.C.,at G. M. N, .
Mean Sun=3855° 53/ 56"°90. | Hence— *
* ,, Moonz= 18° 53/ 20772, | Appt.” Moon=10° 17/
e Liunar Perlgee'— 66° 18/ 807°76 s Sun —357° 48 .

The ﬁrst tithi of the siddhdntas was over about 4 p.ms, of -
. Ujjayiai mean time, and the crescent moon was vmble after o

sunset most probably. . _ oo

L ]
¢ Mbh., Vana, 190, 90-91.
*
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(¢) Og Sunday, March 92, 63 B.C. (J. D.=1638493)°at
G.M.N., * .

Mean Sun =356° 53/ 4/* 23, | Hence—
o Moon = 27° 9'55"75, | Appt. Moon=24° 37/,
Lunar Periges = 66° 25/ 117-81. Sin =358° 46/,

and the Krittika (4 Tauri)=31° 26/ nearly.

The siddhintic second tithi was over  at, about 120 p.m.
of Ujjdyini_ mean time. According to the state of Hiadu
astronomy of that time the second day of the lunar Vaisdkha was
taken to end with the setting of the moon on this Sunday evening,
and the third day began. When both the moon and the Krttika )
cluster became visible atter sunset, they were separated by about
6° of longitude. It could be thus inferred that the moon would
overtake the Krttikds in about half a day. This was probably
regarded as the first signal for the beginning of the Kriayuga. .

* If we think that the connecting of the day of the week, viz.,
Sunday, in the signal for the Krtayuga to begin, was a later
addition, we havs one further aspact to consider, that on the day
foWowing, the sun reached the Yernal equinox and this was the
third day of the light half of Vaiéikha. Tais event was perhaps

ry
L]

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 wall-known passage in the
Hitopadesa :

‘T " T AT AT WEWEAR SR 7R €
““ Friend, thes; strings (of the net) gre made of guts; how,
can I $hen toych them with my teeth to-day which is a
Sunday ?”’ The rule was ‘“ No meat on Sundayss’ But we can
not be sure of the date of the Hitopadesa.

o It is thus not quite rational for us to assume that the week-
days were reckoned in the Hindn calendar about the year 57 B.C.
But it is clear that th® event of the sun’s repching the ‘vernal
equinox on the third day of lunar Vaisakha would be regardedras
of wery special significance for the coming of the Krtayuga.

(2) Secondly this year, 63 .B.C., was perhaps cal®d the .
beginning of the K.jrtayuga for the coming of another astronomj-

. . [
cal event in it. . « o o
[ ] .

a s .



INDIAN ERAS . 241

Oy Juned$, 63 B.C., at G. M. N., we had—"

81° 38/ 59772, Hence— o
.80° 20! 8718, | Appt. Mcon=80° 45’ ®
76° 0 2758, . Sun =81°11

Mean Sun
,» Moon
Lunar Perigee

g

Sun’s Apogee 67° 39/, Jupiter as corrected by the
Mean Jupiter 80° 52! 26787, equation of apsis,
"~ Jupiter’s Perihelion="841° 34" 327, =85° 54/ 547,
.»  Bcecentricity =0443845. v Qangri =97° 5.

J upiter had set abready and the new-moon happened in. the -
-naksatra Punarvasu ; the Jovial year begun was thus ePausa or
Mahdpausa. The longitude of the oldest first point of the Hindu
sphere was about, —6° in this year and consequently the longitude
of the first point of the Pusya division was=87°2Q". Jupiter was
very near to this point. It may thus be inferred that the s'igna,l
from Jupiter’s position as to the beginning of the Krtayuga
was taken to occur on this date, viz., June 16, 63 B.C. o
T Again on July 16, 63 B.C., at G.M.T. O hr., or exactly one
synodic month later— '

* Mean Sun =110° 48’ 377°39, | Hence—
., Moon =109" 2/ 21748, | Appt. Moon=110° 57,
Lunar Perigee = 79° 17/ 137°71, ,» Sun =109° 23/,

Mean Jupiter = 83° 19/ 857°21. | Jupiter as corrected by the

. eqn. of apsis==88° 19/,

On this day also the sun, moon, Jupiter and the naksatra
Pugya were in the same cluster. This day also most probably
afforded another signal for the coming of the. Krtayuga. Jupiter
had become heliacally visible about 10 days before.

If we go forward by 12 lunations from the above date, we

artjve ai July 5, 62 B.C., op which, at G.M.N,, °

Mean Sun  =100° 8/ 207°52, . .

e »» Moon =100° 419720, °
,»  Jupiter =112° 47" 44798,

8 Cancri =100° 4/ nearly. .

Here was another combination of the planets, which might.
have persuaded men that the Krtayuga had begun.

Qp the whole if is thus established that both the luni-
solar, and ti% luni-solar-Jovial-stellar combined sigBals for the o
b.eginning'o‘f the Krtayuga, could be observed and estimated
in the year 63 B.C. In this year the sun’s reaching the
.vs;inter solstice happene.d ()? Dec. ..24, and* t.he. qu-moon"

51-"1408B .
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day of Pausa was the day following it. The acbual starting
of the Krta, Malada or the Swimvat era was mads 5 yearselater
from the full-moon day of about the 28th Dec., 58 B.C.
The Sathvat year 1 was thus almost the, same as 57 B.C.,
and that the number of the Samvat era ,represents the current
year as in the Chrigtian era. Further the [unar months here are
full-moon ending as or.iginally in the Saka era, as we have seen in
the'preceding chapters. The year was reckoned from the full-
moon day of Pausa, In 499 A.D. or some years later than this
date, the Caz't.ra-Suk[ridi reckoning was followed according to t.he
rule of Aryabhata. But in the Samrat era, we are told that the
lugat months are still reckoned as (ull-moon ending, which Is
now a case of a queer combination of opposites. We next turn
to solve $he last problem from the epigraphic source in relation
to this era. .

Malava Sarvat 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 in on the second day of the light half of Phalguna
of the Malava Sameat 529 or 473 A.D. Now the year in our
time which was similar to 529 of the Malava era was 1932 A.D.,
and the date, to March 9, 1932. Elapsed years {ill this date
was=1459 sidereal years=18046 lupalions=25320909 days. These
days are ﬁpplied backward to March 9, 1932 A.D., and we atrive
at the date :™— . .

Feb. 15,. 473 A.D., on which, at the Ujjayini mean mid-
night, °

Mean Sen =326° 58/ £8/°09, * Hence—

. ,. Moon 855° 57 22172, Appt Sun=328° 48/ 247,
Lunar Perigee 233° 43/ 28768, . Moon=360° 20/
Sun’s Apogee 76° 46/ 14”'81, s nearly.

., Bccentricity =-017323. ..

oI

[ )
. Now the Indian spring begins, when the m'm’s longitude
becomes 330°, which happened about 30 hours later, i®., on the
oJ17th Feb., %473 A.D. The. local conditions probably brought in
spring earlier. * o K
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Again 2% days before Feb. 15, 473 A.D., at Ujjayini mean
midnight, or on the 13th February, 473 A.D.. at Ujjayini;, mean®
midday :— *

Mean Sun =324° 80/ 47725,
Mean *Moon =3823° O 557°12,
Lunar Pesigee =233° 26/ 467°04.

It appear% that the new-moon had happerfed about 3% hrs.
before, and the first visibitity of the crescent took place on Jhe
evening of the next day, the 14th Feb. Thus Feb. 15 evas the
second day of the monih, as stated in the inscription.

We now proceed to consider why there has beensan error in
estimating the beginning of spring, which accoxding to an_ old
rule should come 60 days after the winter solstice day. We fild
that 60 days before this date, viz., Feb. 15, or, on :—

Dec. 17, 472 A.D., at Ujjayini mean midday, . .
) Mean Sun  =267° 20’ 377, .
- ., Moon =284°48 44,

Lunar Perigee=226° 59/ §/. »

The estimated winter solstice day was thus premature by about
twodays. On this day, the first visibility of the crescent took e
place in the evening. Hence the second day of the lighi half of
Phdlgu.na. was- the estimaied beginning of spring, i.e., 60 days
later. The new-moon happened on the 16th December and
the real winter solstice day was the 19th December.

This ‘inscriptﬁion shows that the Gupta era cannot be identi-
fied with the Samwat era. The point that why or Mbw the
halava era came to be called . Vikrama Sawwat *cannot be
answered from any astronomical data,

Note.~We havg here tried to interprei the as’tronomic’;zgl
statement of the Mandasor stone inscription of Kumara Gupta
and Bandhuvarman. The date of the inscription fourfd here as
Feb. 15, 473 A.D., was that of the thorough repair and decora-

‘tion of the *sun temple ‘at Mandasor (24°3'N and 75°8'E). The

. s . [ - .
¢ inscripijon says that spring has set in.
' : ]
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* . INDIAN ERAS ‘
* - The Gupta Era .

In the present chapter, it is proposed to determine the
beginning of the era of the Gupta emperors of northern India.
Dr. Fleet in hit great book Inscriptionum Indicaram, Vol. 111, has
published a collection of the Gupta inscriptions. In order to
verify the dates in those inseriptions he had the assistance of the
late Mrt S. B. Diksita of Poona, and his calculations led Dr.
Fleet to conclude that the Gupta era began from 81921 A.D.}
This indefinite statement or inference is not satisfactory. Mr.
Diksita was also not able to prove that the Gupta and Valabhi
eras were but one and the same era.? Of recent years some have
even ventured to prove that the Guplu era is to be identified with
the Samvat or Malava era. Hence it has become necessary to
try to arrive at a definite concivsion on this point, viz., the true
beginning of the Gupta era.

The tradition about this era is recorded by Alberuni, which is
equivalept to this :—From the Saka year, deduct 241, the result is
the year of the Gupta kings and thit the Gupta and Valabhi
eras are one and the same era.® Now the Saka era and, the
Saevat or Milava era are generally taken to begin from the light
hulf of lunar Caitra. As has been stated alremdy, it is extremely
controvergial 1o assume if this was so at the times when these
eras were started.

From the eariiest Vedic times and also from the Vedanga
period, we have the most unmistakable evidences to*show that
the calendar year, as distinguished from the sacrificial yewr, was

1 Fleet— Corpus Inscriptionum Indicarum, Vol. 111 (Gupta Inmrlpt‘ons) page 127.

2§, B. Diksita, wiKdg fa.arE, page 375 (1st Edn.).

3 Bachau’s AlReruni, Vol. IT, page 7—— The epoch of the era of the Guptas
falls, like that of the Valabha, era, 241 vegrs Iatgr than the Sakakala.’ \

* .
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starwed eitffer from the winter solstice day ‘or from the day
fol}owmg it. The so-called Caitra-Suklads réckoning sLarted “the
year from the vernal equinox day or from the day fol]owm it.
So far as we can gee from a study of the history of Indlan
astronomy, we are led to conclude that this sort.of beginning the -
year wassstarted by Aryabhata I from 499 A.D. The great fame
of Aryabhata I, as gn gstronomer, led all the astronomers and
public men of later times to follow him in this respect. We
start with the hypothesis that the Gupta era was originally
started from the winter solstice day and that initially the year of
the era more correctly corresponded with the Christian year,
than with the Caitra-Sukladi Saka year ‘e
. Now the year 241 of the Saka era is equivalent to 319-20 A.D.
We assume that the Gupta era started from the wihfer solstice
*day preceding Jan. 1, 319 A.D. The elapsed years of the Gupta
» era till 1940 A.D., becomes 1621 years and 1621=160 x 10+ 19 +2.
Hence the starting year of the era was similar to 1938 A.D.
" Now the mean precession rate from 319 to 1938 A.D.=50r"0847
per year. Hence the total shifting of the solstices becomes {il
1938 A.D.=922° 81" 277'54. Thus what was 270° of the longitude
of the sun, should now become 291° 81’ nearly—a longitude
- which the sun now has about the 13th of Janwvary. On looking
up some of the recent calendars we find that :— .

(a) In the year 1922, there was a full-moon on Jan. 13.
®y ,, , ,, 1937, ,, ,, anew-moon on Jan. 14

We apply the elapsed years 1619 (sidereal) backward to
Jan. 12, 1937 A.D., and arrive at the date :—
. Dec. 20, 317 A.D., on which, at G.M.N., or.Ujjayini M.T. e

5-4 p.m., i ) .
Mean Sun =269° 5 117-26, | Hence 2¢ £119"'5016,
- ,, Moon =272° 39/ 40740, fe® =12081, *
Lunar Perigee =39° 50/ 37725, | Appt. Sun =269°87". .
A. Node =257° 44/ 29°88, ’s® Moon=268f52' nearly.

Sun s Apogee * = T4° T 25°°16,
Eggentricity = "0173808.

" 'Y .« ®

The ntoon overtook the sun in about 1} hours and the “sun
* reached the winter solstice in about 9 hours. Hance Dec. 20,
, 317 A.D., was a new-mooa day and also the day of winter solstice
1 - .
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according to the ordinary mode of Indian reckoning. Asghis
day was sfmilar to Jan. 12, 1937 A.D., viz., lunar Agrahdyaga
ended? it appears that the Gupta era was started from about the
21st Dec.., 318 A.D., and this was the 12th day of lunar Pausa.
It must be remembered in this connection, that the distinguishing
character of the lunar Agrahdyana, with which the year gnded at
the end of a correct luni-golar cycle, was that the last quarter of
the meon was very nearly conjoined with® Citra (Spica or
o Virginis).® In our opinion this characier of the month was used
for ihe intercalation of a lunar month at the end of a correct
luni-solar cycle. * We now proceed to examine the dates given in®
the Gupta Inseriptions as collected together by Dr. Fleet in his
great book on the subject.

I. The First Instance of Gupta Inscription Date

™ oA (35w AT TE @ FEE e Wi YETEEi
glakad 2

The inscription says that the 12th tithi of the light half of
lunar 4sadha of the Gupta year 165 felli on a Thursday. We
ewamine this by both the modern and the Siddhantic methods.

(A) By the Modern Method.

The year 165 of the Gupta kings is similar to the year 1924
A.D. The elapsed years till this date=1440 sidereal years=
525969 days. We increase the number of days by 1 and divide it
by 7 ; the remainder is 4, which shows that the inscription state-
ment of Thersday agrees with the Sunday of July 13, 1924 A.D,

We next apply 526969 days backward to July 13, 1924, and
arrive at the date June 21, 484 A.D., the date of the inscriptior®

This date *was 14°15 Julian centuries + 181°25 days before
Jan.1, 1900 A.D. Hence— .

On June 21, 484 A.D., at G.M.N,,

Mean Sun = 91° 1% 50”64, | Hence—
. ., Moon —9585° 7153142, | 2=119"0564.
Lunar Perigee® =835° 23" 2780, | §e’=1/"290. *
A. Node =977° 14/ 51751, ¢ .
. Sun’sApogee = T6° 14/ 32", Py
. ,, Eeccentricity =-0173175.

L (f. theslongitude of the moon on Jan. 4, 1937 A.D, at L. Q. with that of

.'. ..
a Virgims. .

L]
2 Fleet's—Gupta Inscriptions, page 80, Erap Inscgiption. Y
o .
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From these we readily find the same mean places at the
préceding Ujjayini mean midnight. Hence— ~ " o
On June 20, 484 A.D., at Ujjayinl mean midnight,

Mean Sun * = 90° 30’ 47738,

,»»  Moon =225° 45/41778, | Appt. Sun = 90° 2/,
Lunar Perigee  =23835° 18/17°61, »» Jloon=219° 47 nearly.
A. Node =277¢ 17 708, | *°

Thus at the U.jjayini mean midnight of the gay before
(Wednesday), the 11th #ithi was current, and next day, Thursday,
bad at sun rise the 12th tithi of the lunar month of Asddha.,

(B) According to the method of the Khandakhadyaka of
Brahmagupta, the Kali ahargana on this Wednesday ate the
U“ayvnl mean midnight was=1309545. Hence—

Mean Sun = 91° 3’ 44, .

. ., Moon - =226° 23 17y .
Lunar Perigee =335° 42 56” - .
A. Node =277° 35/ 17",

The above two sets of the mean elements for the same instant
are In fair agreement. Hence the date of the -inscription zs
Thursday, June 21, 484 A.D., and the Zero year of the (zupta
era is thus 819 A.D. We are here in agreement with Diksita’s
finding. o

II. The Second Instance of Gupta Inscription Date

s gftag Naa@t dtas Qe qgmg d99 g5R a1 siqe
famm daq 93R0 @ AT qeal dad s wine af 1 Wem g !

* Here the Hijii year ‘662 shows the karama Samvat is
expressed in elapsed years as 1320 ; and as it is now reckoned

" it should be 1321. The Valabhi Samwvat 945 is the same as the

Gupta Sarwat 945, in which the 18th tithi of the Jark half of
Jyaistha fell on a Sunday.
Nowsethe mean Khandakhdadyaka aharganas

¢ =218878
[ 1] . L ] .
from which "~ we deduct 30 )
o 211848,

which we accept as the correct ahargaqa and is.exac.tly.divisiblé‘
i []

’ 1 Pleet—Gupta Indbriptiens, page 842V eraval Inscription,
“ e -
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by 7, and which was true for Saturday of Asddha va®i 12 obthe
Gupta, ers 945. The English date for this Satarday was May 25,
1264 A.D. On the next day, Sunday, the dale was, May 26,
1264 A.D., the date of the inscription.

From the above apparent ahargana for BMay, 25, 1264 A.D.,
which was a Saturday, at,the Ujjayini mean midnighs, *we have

Meam Sun == 1t 27° 42' 48/,
,, Moon = 0° 27° 31/ 407,
Lunar Apoge® = 6° 20° 20/ 17 (with Lalla’s c)rrection) .
. "A. Node &= 9°29° 53° 47 ( Do. Do, Do )
Hence, Appt. Sun = 1° 28~ 21/ 57,
.o Moon = 0* 28° 8/ 447,

. Moon ~ Sun =10°29° 46’ 47" .
° = 97 tithis + 5° 46’ 477,

H

Thus at the midnight (U.M.T.}) of the Saturday ended,
sbout 11 hrs. of the 13th tithi of the dark half of Jyaistha were
over and 13 hrs. nearly of it remained. Thus the current tiths
of the next morning of Sunday was also the 13th of the dark
half of Jyaistha which is called Asddha vadi 13.

In the present case the Valabhi or Gupta year 945=1264
A D. Hence also the Gupta era began from 319 A.D., and we
are in agreement with Diksita.

oIII. The Third Instance of Gupta Inscription Date

L]
o

eRo a¥ fegw gl vt !

1t is here stated that in the Gupta or Valabbi year 927,

.tbe ond tithi of the light half of Phalguna fell on a Monday.

The English date becomes 1246 A.D., Peb. 19. Saka year
was 1167 y8ars + 11 months + 2 tithis, the Gupte year Peing
taken to have been reckoned from the light half of lugar oPauga.

1 - Fleet's Gupta Insc;iptions, pag.eQ\)O, yeraval Tnseription. .

S
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[ ]
The true Khandakhadykae ahargana becomes = 21?179 o
Ujjayiol mean midnight of monday, when °

Mean Sun = 10° 24° 43/ 447, .
,, Moon = 11° 24° 26/ 877,
Lunar Apogee = 6° 8° 20" 537,

A, Nodét = 2¢ 1° 59 407
Hence on the same date at 6 a.m., Ujjayiti M°T.,
Mean Sun = 10° 23° %9 237, | ' .
Sun’s A.pogee = 2°17° O/ O/ Thus— el
i ' g = 3895° 59" o
Mean Moon = 11°* 14° 33/ 414, Appt,.l\;un _ 83%;2005%, 521,’,
Lupar Apogee = 6* 8° 15 527 o oon ¢ )
) Moon—Sun = 16° 57 25/ . .
= 1 tithi+4° 57' 25",
On this Monday, the tithi was the second of the light Jhalf of
upar Phdlguna, while the sun’s longitude shows that the

in agreement with Diksita.
In this case also calculation by the modern methods is

Eengali date was the 24th of solar Phalguna. We are here

unnecessary as the time was later than of Brahmagupta. It o

should be noted that the old year-reckoning from the light half
of Pawsa persists inspite of Aryabhata I's rule of reckouning it
from the light half of Caitra. Here also 927 of the Gupta Era
=1246 A.D. '

" Ziero year of the Gupta Era = 319 A.D.

IV. The Fourth Instance of Gupta Inscription Date

33° 9 Had At g 2,0

This states that the Gupta year 330 had at its end the secdnd
Agrahayana. Here$ the Gupla year . 330, up to Agmhdymﬁ,
the time by the Caitra-Suklidi Saka era would be 570 years +
9 months,

According to the Khandaekhadyaka of Brah.magupta the total *

Kali-solar .da-ys up te 570 of Saka elapsed + 9 months =
‘1349918 in wiich we get 138397 intercalary monéhs, i.c.,
1383 exact intercalary months by the mean rate, which: tends ®
to skow that there was a second lunat Agrahdyana at this time.
But this expianation appears u.nsatisfaci:ory. If we follow the

’ . . .
1" Fketw-Gupta Inscriptions, page 92, the Kaira 22°45'N, 72°45°E) Grant.
32--1408B o *
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wethod.of the Siddhantas, there can be no intercala;y mchth in
thessolat month of dgrahdyana, of which the length as foutd by
Warren is less than that of a luner month.? We have also
examined it carefully and found that in dhe present case this
could not bappen. We have then to examine it another way

On Dec. 20 of the year 317 A D., there was % new-moon
witly which the lunar Agrahdyane ended.and the sun turned
north. <&Bhe character of this lunar Agrahdyana was that the
last quarter was conjoinel with Citrd or o Virginis. The Gupta
era was stauted one year later thaun this date, from the 20th
Dec,, 318 A.D, The year 330 of the Gupta era was thus the
yebr which ended about Dec. 20, 618 A.D and the number of
years elapsed was =331=160x2 + 11.

Thue 331 years wa« a fairly complete luri-solar eyele, and
comprised 120898 days. Again 577625 days before Jan.°1,
1900 A.D., was the date Dec. 20, 317 A.D. Hence applying
120898 days torward to this date, we arrive at che date Dee. 20,
648 A.D., on whichk the new-moon happened with which the

® lunar Agrahdyana ended this year.

Now on the day of the last quarter of this month or the
astakd which fell on the 13th Dec., 648 A.D., the moon was
conjoined with Citrd or o Virginis, in the latter part of the

night.
On this day, at G. M. N., we had—
[ ]
Mean Sun =204° 57" 0747, Hence—
,» Moon  =180" 14/ 2210, Appzrent Sun =265° 8,
Lunar Perigee =188° 82/ 3417, * ,, Moon=179° 0/,
Sun’s Apogee = T9% 46/ 40779,  Louy. of a Virginis =185 nearly
o 2e==118"7, 3¢*=1/"398. : "

From ghese calculations it follows that the Jast lunar month

* of the year, was the second Agrahdyana as this month completed

the luni-solar cycle of 331 years.
The date of “the inscription, being jhe second day of the
second 4grahdyana, was the 22nd of November, 68 A.D.
* With this second Agrakidiyens which ended on .the 20th Dec.,
. o
2 Pength of Solar Agrahayena =29da, 30n. 91y, 211 3317 By, gess - §. Siddh.dnta,
xiv, 3}. * ) °
Length of Lunar month =2!1da. 3ln 3. OISV (ace. to the Khar_zjx.zhhfdy&ka).
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648 AD., the year 330 of the Grupta era ended It myust be,
admilted that the inscription as it has been read or as*it was
execuled was slightly defective. In this case also Aryabhasa I's
Caitra-Sukladi reckonéng is not followed.

JHere 330 of' the Gupta era=649 A.D,
. . ) e
. Ze-ro.oj.the ' ,, =319 A.D,

V. Morvi Copper Plate Inscription -

TREEnAsA AAET qFTIS |
MG FEENT AWEFATI M
daq uet WA gl 11 .

This insoription says that on the day of the 5th tithi of the
hght balf of junar Phalguna of the Gupta year 585, the *king of
Lhe place Morvi (22° 49’ N and 70° 53" 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 the date of this copper plate, had been a pit- fa,II 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 days before this
date: Although there happened the two solar echipses at these
times, they were not visible in India.

We find, however, that here the Gupta year is rsckoned.not .
from the light hatf of Pausa, but from the light half of Caitra
© according to Aryabhata I’s rule. Here the year 585 of the Gupta
era=826 of the Caitra-Sukladi Saka era=904-905 A.D., or thee
Zero year of the Gupta era=319-20 A.D. the date of the o e
inscription correspondsgto March 3, 1941 A.D.] and the elapsed
years M this (date=1036 years=12814 lunations=2378405 days.

The date of the copper plate werks out to have been Feb. 12, 905
A.D. Tht eclipse referred o in the inscription happened on 4

0
1 Winaliy accepted by Fleet-—Indien Antiquary, Nov., 1891, page 382. S.B. «
Diksita.dideactually find it. . [ .

] . O
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Nov. 10, 904 A.D.,' on which, at G.M.N. or 4-44° p.m. $orvi
timg, * ) M
. Mean Sun =234° 22/ 29784
Bun's Apogee = 83> 9 18782,
Mean Moou =231° 7' 21780,
D. Node =246° 7' 317°10, .
Lunar P.er;gee=162° I 10.”'68..

The {gw-moor Lappened at mean noon Morvi iime, the
magnitude of the echipse 25 visible at the place was about "075.
The beginning of the eclipse took place at 11-33 a.m. Morvi time,
the end came abgut 12-45 noon Morvi mean time. Duration was
about’1 hr. 10 min.!

SBecondly, if we use the Khupdakhadyaka constants, the
aharganay becomes for 8206 of Saka era+8 lunations=87528.
Hence the wean places with TLalla’s corrections thereto, at

*G.M.N. at the same day, become :— .
Mean Sun =228° 18" 57,
»  Moon =224° 27 367,
° D. Node =239° 44/ 567,

Lunar Periges =153° 59 47",
It appears that this eclipse could be predicted by the wmnethod
of the Khandakhddyaka. The gift made by this copper plate was
probably a reward to the calculator of the eclipse.

VI, The Sixth Instance of Gupta Inscription Date
WIARINIGET (148) IS AeEamedaa@ wiN % aw
gHugdiamEi | 2 . .
In the yeur 156 of the Guptas, which was the Jovial year
styled the Mahd vaisakha year, the inscription Pecords the date as
the day of she 3rd Lithi of the light half of Kartika.
¢ Now 136 of the Gupta era =475 A.D.
* Julian days on Jan. 1, 475 A.D. =1894552, and
EE] [EJE L 1) 1900 A.D =M15021
. The diference i1s 520469 days which comprise 1424 Julian
centuries+253 days. We increase 320469 days by 12525 days and

ec 1 The%bove circumstances of the eclipse have beev calculated by my collaborator,

Mr. N. C. Liahiri, M.£. . .
2 Pleet—Gupta Inscriptions, &age 104, the Khol Grant. o o,
.. . . R
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arrive at the date, Dec. 90, 474 A.D.; on which, at G.M.T. 6 hys.
or 41-4 a.m. Ujjayini M.T ., ‘e

Mean Jupiter\=170° 54/ 6.57, *
Mean Sun  =269° 47/ 117.66.

Hence*we calculaie that mean Jupiter,and mean Sun became
nearly equal 289 days later, i.c., on the 17th September, 475
®
AD., at 6 a.m. G.M.T., ’ - '
2

Mean Jupiter = 194° 55/ 84/°42,
Mean Sun = 194° 38 19"'15.
. e .

Ii is thus seen that the mean places would become aifnost
equal in 6 hrs. more. For the above mean places, however,
the equations of apsis for Jupiter and Sun were respectively
.o =2°674"01 and -1° 45'2"'70. Hence their appérent places
* became as follows :— ' *

Appt. Jupiter = 192° 49’ 30741,
. Sun = 192° 53/ 167745, .

Jhus 'they were very nearly in conjunction at 6 hrs. G.M.T.
on the 17th September, 475 A.D.

According to Brahmagupta, Jupiter rises on the east on
gotting at the anomaly of conjunction of 14°. This takes place
in 15°5 days. Hence the date for the heliacal rising of Jupitér
becomes the 2nd October, 475 A.D., at G.M.T" 18 hrs., when-—

. Appt. Sun® =208° 45, and
Jupiter =196° 20’ nearly. ’ T e

)
o’

Thus Jupiter was heliacally visible about Oct. 20, 475 A.D.
The actual date of the inscription was Oct. 18, 475 K.D. *

Here, on the day of the heliacal yisibility, the sun®
was in“the naksatre Visakha, but Jupiter was 8° 40’ behind the
first*point of the mnaksatra division, the Vernal &quinox of.
the year bging taken as the first point of the Hindu sphere.
Accordin.g to the rule of naming Jupiter’s years gs given ip
the modern Siurya Siddhanta, XIV, 16-17, it wase sun’s naksatra’,
ol the,new-moon prior o Océober 18, 475 A.D., the date of the

L] . 0
[} .-
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. - . . -~ d o

Inscgiption, which 1gok place on Oct. 15-16 of the year, glve
the nome ®of the year. The sun would reach the naksatfa
Anuridho, and the year begun was con<equently 3ahd vaisikha

year of Jupiter. .
This inscription also shows that the Gupta era began {rom
819 A.D. I ’

VIR T&' Scventh Instance of Gupta In,s'.l’ripfio'n Date

RegTised (153) TRTRSIEE ATAYS- daqEt  SaATE- g
agr feitmamgy ! ° .

. L]
Tite inscription records the date as the year 163 of the Gupta

kings, the Jovial year called Mahd Jdévayuja, the day of the
2nd tithi ofdlie light hali ot Castra.

The year 163 ol the Gupta era or 432 A.D. was simiiar to thes |
yehr 1941 A.D., and the date to March 30, 1941 A.D. In 1459 .
sidereal years (1941-482=1459), there are 532909 days, which
are applied backward to the 30th March, 1941 A.D., and we
ar¥ive at the tentative date of the inscription as March 8, 482
A.D. On this date, at G.M.N., we had—

Mean Jupiter = 29° 58/ 8724,
Sun = 347° 12/ 47711,

3

Here, Jupiter’'s heliacal setting is yel to come in about
[ ]
30 days. IHence on April 7, 482 A.D.,

Mean Jupiter = 82° 27/ 46/°22, .
" Sun = 16° 46/ 577°02 at G.M.N.
o

.

Thus the peliacal setting of Jupiter fook place in two days
mere according to Brahmagupta’s rule on the 9th April, 482
A.D., and the new-moon happened on the 3th April, 482 A.D,,
when the sun was in the naksatra Bharani. Hence the Year to
gome got its pame ASvayuga year. But the tentat‘ive datee of
the*inscription was obtained as March 8, 482 A.D, which was
21 days before the new-moon en about the 5th April', 432 A.D,
Phis needs el.uc.idagi_OH.

[ ]
1 Fleet—Gupta'InScri.ptions, page 110, the Rhoh Grant 11 . .
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«Here By coming down by 30 days we arrive at the lunar
month of Vaidikha as it is reckoned now. *Butin thg year 482 _
A.D., i.c., 17 years before the year 499 A.D., when the *Hindu
scientific siddhantas came into being, the calendal formation
rale was different. In our gauge year 1941 A.D. the moon of
last quaner got con]omed with Citrd or « Virginis, on the 20th
Jan. before sunrise. K Hence as pomted out before in this gauge
year 1941 A.D. also, the lunar Agrahayana of tbegmrly Gupta
period ended on the 27th Jan., 1941 A.D. Thus the lunar month
that is now called Pauss in 1941 A.D. was called Agrahdyana in
482 A.D. Hence the lunar Caitra of 482 AD is now the
lunar Vaidakha of 1941 A.D. .

The date of this inscription is thus correctly obtained as the
7th April, 482 A.D.; the Jovial year begun was a Maha ®

. A$vayuja year. This instance also shows that the Zero year
. of the  Gupta era was approxu:natey the same as the Christian
year 319 A.D.

VIiIl. The Eighth Instance of Gupta Inscription Date R

| CRIRGTREET (131) TRIOSTGE! AR AT A o
1" AE-IZS-TFFARL 1!

This inscription records the date, as the year 191 of the
Gupta emperors, the Jovial year of Mahd-caitra, the day of the
third tithi of the dark balf of lunar Magha. .

We first work out the date on the hypothesis ¢hat the Gupta.
% ear was in this case alsd reckosed from the light half of lunar
" Pausa. The Gupta year 191, on this hypothesis, vould bé similar®
to the Christian year 1931, and the date of the inscripi-ion. would
correspond with March &, 1931 A D. Now thi# Gupta year
191=510 A.D., would be later than the time of Aryabhata® I,
viz., 499 A.D., by 11 years. .

The elapsed yemrs (sidereal) are 1421, whlch comprise 17576
lunations=619029 days. -These days are applied » backward io °
the date, March 6, 1931 A.D., and we arrive ab the date. Feb. °©

19, 510 A.D. : .

e o .
N o®
) - hd b
[ 1 Fleet—Gupla Isseriptions, page 134, the-Majhgavdm Grant.

N ° .
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On this date, Feb. 12, 510 A.D., 2t G.\L.N., we hfd—
. Meun Jupiter = 138 8 37°87. .
. Sun = 828" 40/ 13"°72.

We find easily the sun and Jupiter had reached equality in
mean longitude in 1335 days betore, when,eat G.M.T. O hr.,

Mear® Sua = 142° 34 15750
Mean Jupiter = 142° 52/ «18°87.

L B
I thes®mgere the longitudes as corrected by the equations of
apsis, than the hsliacal visibiaty would come accorling to the
riie of Brahmagmipta abous 15°5 days ‘ater. Tha wean longitudes
15.5 days later become—
.

For Sun = 158° 10/ 547°21.
For Jupiter = 144° 10/ 7"23.
These, Gorrecte ) by tha eqrations of apsis, become—
0 For Sun = 156° 8/ 277/,
For Jupiter = 146° 16’ 41.

Hence the true heiiacal visibiliry would come in 4 days more.
V8o have here (1) gone up by 1835 days and 2} cowme down
by 155 days. On tiie whole we have gone up by 168 days or o
funations +21 {ithis. Thus on the day of tae heliacal visibli.izy
ot Jupiter, whicli came in tour days more, we would have to go
up by 164 days=35 lunations +17 tithis. This iatetval we have bo
apply backward to the 11th tithi of Migha, and we arrive at the
first day of Bhadrapada. The date of the heliac2l visidility would
thus be Sep. 1,°509 A.D., and at G.M.N. the sun’s irue longitude
would be 160° 9 nearly, which shows tfat the sun would reach
the H.a.std division.  On the preceding dsy of the new-n.oon, the
sun would he ‘n the nilsatra U. Phalguni, and the Jovial year
begun would® be styled Phalguna or the Maha-phalguna year.
This result does not agree with the statement oi the inscription.

It now appears that after the year 499 A.D. or Aryablmta I's
time, the reckoning ol the years of the Gupid era was changed
from the ligh® half of Puuse to the light huii o0 Caitrf, according

10 f&ryabha@a I's rule: * .
o . g A fgaan gungRE SagE |
. ) . . .. o Kadlakriya, 11, .
o ,
.. . L] °
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s ¢ Theeyuga, year, month and the firat day of the year started
mmultaneously from the beginning of the light half of C’attra

After the year 499 A.D. all the Indian eras slowly chamged
their year reckoning from the winter solstice day to the next
vernal equinox day, ig ' the year beginning was shifted forward
by 3 lunations. Hence in finding in our owp time a year similar
to the Gupta year, of times later than 499 A. D., we have some-
times-to compare 1t to the prosent-day Saka year and not’to the
Christian year.

Hence the year 191 of the Gupta era=the yeau." 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 corresp.onds o Febe 24,
1932 A.D. The number of sidereal years elapsed up to this
date=1421=519029 days, which applied backward Igad t> the
date of the inscription as Feb. 2, 511 4.D.

The date of the heliacal rising arrived-at before was Sept. &,
509 A.D. The next heliacal rising would take place 399 days or
136 lanations later. The date for it works out to have been
Oct. 5, 510 A.D., and the sun had the longitude of 194° 24/ 5§
at G.M.N. At the preceding new-moon, which followed the
previoas heliacal setting of Jupiter, the sun had the longitude of
about 179°, and was in the naksatra Citrd or the Jovial year
begun was Caitra or the Mahd-caitra year, as it is styled in the
inscription. '

In the present case the year 191 of the Gupta enwperors=432
of the Saka emperors=510-11 A.D. Thus the year Zero of the
Gmpta emperors=241 of the Saka emperors =319-20 A:D.

IX. adfadsgaazd qaqausTgs sy gaanm-Gansa®
ALEAGA —qRAER JAYETIENTIIE N ¢

The year and date as given in this inscription is 209 of the
Gupta &ra, the day of the 13th tithi of the fight balf of Caitra.

Follewing the Caitra-Sukiadi reckoning, the corresponding date in

our time is the 11th April, 1930 AD. We have to apply 1402

gidereal® years or more correctly 17341 lunations=512090 days e

backward. to this date of Aplil 11,1930 A.D. We thus hrrive o
the date of the inscripyon’, March 19, 528.4. D
"33 -14083 *
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On this day, at G.M. N., we had-. ’ ° .

* MeanJupiter —347° 37 23709, . Hence—
Mean Sun =338° 53/ 52727, ' Jupiter as cnrractvd by
Jupister’s Perthelion =35()” 51" 21761, the equaticn of apsis
Bun's Apogee = T7° 42/ 56", =317’ 1¥,

5 Becenrricity  =017301, Alsp' Bun=358" 5

Jupiter's Eeeentricity = 016173,

It appears that the Heliacal rising of Jupiter wou'd happen
3 daye later and the precediny new-ndon® nappoaed 13 deys
before, 1. ™won the 6th March, 523 A.D.

For on that date, at G.M.N., we had—

Mean Sun ®  =346° 5 3798, Hence— .
w Moon o =348° 527790, Appt. Sun =310° ¢,

Lunar Perigee  =2313" 57’ 867 %4 » Moun=343" 43/, nenrly.

Sun’s Apogee = T7° 42/ 567. .

The new-moon happoned at about 8 hoars later. The san was
in the nak‘g"at'ru Revati, and the Jovial year begun was ASvayugu
gr the Maha ASvayuju year as the inscription says.

Here the year 209 of the Gupts era=528 A.D. =year 450 of Saka era
*. the Zero year of the Gupta ern =319 A.D.=year 241 of Sika era.
. X. The Tenth Instance of Gupla Laseription Dale

The Nepal Inscription .

daq 368 w18 ww gErw ARl AR weys g ame -
fafafa v

Here the date is stated to have besn, 383 of the {Crapta’
era, the day of the fiest tithi of lunar Jyaistha, the moor wasin the
naksatra division Rohini and the 3th part (muhiita) of the day.

The cquivglent yeurs are 0627 of éaka era = 705 A.D.; ;ve
readsly see that the corvesponling day in osr own time was,
May 20, 193). We arrive at the date, April 39, 705 A.D.

o 1) ' {2)
Now on April 39, 7«_).5 AD, at Oun Aoril 29, 705 ADy at
GAMT. O br., G M. T b lir,
.Mean Sun « = 407 54 10797, Meap Sun = 3y D' 2762,
,»  Mocn = 627 0" 9707,  Mean Moin = 48° 49'347°04,

i

Lunar Perigee = 822° 39 15702 L. Perigee = 822° B 83197 .

. o, ®
e ! Pleet—Gupta Inscriptions, page 95, This inscription dves nct present  any

X ;
[

peculiar feature,, °
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Thus on April 29, 705 A.D., at G.M.T, 0 hr.,e . .

Apparent Sun = 41° 12/
v Moon = 53° 50/, . *

Hence on this day, at the stated hour, the first fithi was .
over ; we have to deduct about 3° 3/ from thew lonolbudes (mean)
to allow for the shifting of the equinoxes from 499 A.D. The

date of-the 111%011pt1on is thus April 28, 705 A.D. -

According to the Khandakhddyaka calculations the aharfgana
at the midnight (mean) of Ujjayini of April 28 = 14647. 1In
order {o have the mean places at the G.M.T., 0 hr., of 29th

April, we have to take the ahargana = 14647 days + 5 hrs. *and
4 min, The mean places are—
Mean Sun = 86° 52127, | Hence— - *
) Mean Moon = 45° 43/ 58/, Apparent Sun = 38° 16’ 237,
) Sun'§ Apogee = 77° 0" 07, . Moon = 50° 44’ 307,

Lunar Perigee = 318° 56/ 27,

Note :-—To the Khandakhadyake mean places, we have applie®
Lalla’s corrections which are well-known in Hindu ‘Astronomy,

Hence on the 29th April at G.M.T. 0 hr. = 54 a.m. of
Ujjayinl mean time, the first tiths was over, the sun was in the
naksatra Kritikd and the moon in the naksatra division Rohini
which extends from 40° to 53° 20" of the Hindu longitudes.

The date of the inscription was the previous day, the 28th April,
705 A.D., as has been shown before.

*Now Gupta year, 336 = Saka year 627 = 705 A.].
Gupta yeas, Zero = Saka year 241 = 319 A.D. .

XI. The Eleventh Example of Gupta Inscriptiof Date
. e_ e
A998t 990 %0 ? (392) AEMWIAT W ® g0 |

The date of the sinscription is the Gul;t-a year 199, the
Mah®®marga Jovial year, the day of the 10th tité: of lunar
Kartika, whlch corresponds {o Nov. 21 of 1939 A.D. of our times.

The elapsed sxdeual years to this date = 1421 = 17576 lunationsy  ®
='519029 days. . *

L
° ~N
[

. v Epigraphica Indwa Vol VIII, pp- 264 et seq.
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* Heucs the date of the Tnscription was Oct. 29, 518 AD"*
®n this date, at G.)M. N.,
. Mean Jupiter = 62° 34’ 97°59),
., Sun =219 6 507°17,°
oW Moun = 332° 32/ 207-47,
Now 169 days beford Oct. 29, 518 A.D., the true ongitudes
*  wereson May 13, at U.M.T. 6 hrs., for—= *
= Jupiter = 53° 5 167,
. Sun = 52° 55/ 15",
and these are .practu ally equal. Hence according to Brahma-
gupta s rule Jupiter should rise heliacally 155 days later,
i.e., on May 29, 518 A.D. But on May 24, 518 A.D.,
the meay sun had, at G.M.N., the longitude of 63° 22/ 547
and the mean moon at the siume hour, the longitude of 50° 407 67.
Thus the new-moon cime on the duy foliowing, the sun having,

a small positive equition. The new-moon-sun was in the
naksatra division Mrgasiras (53 23" to 66° 40' of longitule),
end the Jovial year began was Marga or the Maha-mirga year
as the inscription says.
Thus the Gupta year, 199 = 518 A.D.
Gupta year, Zero = 319 A.D.

X1, Twelfth Instunce of Gupta Inseription Date *

Epigraphica Indica, Vol. 21, Plate No. 67—The Navajram
. Grant of Maharaja Hastin

. & wERma i |\ SRR qRITUETgR Al srgAn
TETSAGTEETER | o

The year 198 of tha Gupta era or 517 A.D., is called Mahd-
oisvayuje year. We find that on April 7, 517 A.D., at U.M.T.
6 hrs.,

Mean Sun = 16° 51’ 25767, .
,, Moon = 15° 55 0782, e
. ® T,unar Perigee = 230° 1’30770, o o
: A. Node = 2° 58 20127, .
.. . . Mean Jupiter = 14° 58 46/85. ' .

" 1 Kielboru's apprommd* date was 518 A'D., ()u‘r 15 or September 15—Fp1gra-

phica Indica, Vol. VILI, page 290, .

(‘umnmm(afed by Prof. D R. Bhandaikar, *
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. . .
This- was the day of the new-moon with Jupiter at &he
position very muear to conjunction and.consequently of heliacal
setting. The new-moon happened in the naksatra Bharani.
. Hence the year is talled the Maha-asvayuja year.
Here also the Gupta year, Zero=319 A.D.
L]

e o Conclusion
. [ J

We have here proved, from 12 or 11 concrete staf®ments found
in the inscriptions, which have used either the Gupta or the
Valabbi era, that— ¢

" (1) The Gupta and Valabhi eras were *but one and the
same era, : ,

(2) It was most probable that the era in question, had been
originally started by the Gupta emperors and was given new
name by the Valabhi princes who were vassals of the Gupiw
emperors.’

(3) The date from which the Gupta era was started was
Dec. 20, 318 A.D., when began the Zero year of the era frog
the day of the winter solstice.

*(4) That the Gupta era agrees with .the Christian era from
319 A.D, tili about 499 A.D., the date of Aryabhata I, up to
which the year reckoning began from- the light haif of Pausa.

(5) TFrom some year which was different for different
localities after 499 A.D., the beginning of the year awas shifted
forward from the light half Pausa or the Winter Solstice day to
the light half of Caitra, tonformably to Aryabbata I’s dictum
of beginning the year [rom the Vernal Equindx day.' This
produced, in Indian calendars, ‘‘ a year of confusion,’ as.it is
calied in calendar reform. One year of the Gupta efa and 420 of

b

the Saka era were thus reckoned as consisting of 15 or 16 luna-
tions. ,This is evident from the inscriptions dealt with a$
Nos. V, VIII, X amd XI. This change has been noticed in
the.i.nscriptions of those Jocalities where Aryabhata 1% reputatione
as the jforemost Indian astronomer had been unquestionably
dccepted. Tn such cases the Gupta years correspopd mose
¢ 1 TFleet—Gupta Inscriptions, Plate No. 18, the Mapdaso.r Stone. Inscription of

KunraraBupta and Bandbuvarman discassed in Chapter XXIV on the Samvat era.-
0 i o
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(-]
confor:uaby to the Ceifra-Suklddi Saka years and that the Ziero
year o the Gapta emperors is taken as the Saka year 241 (Caitra-
Suklidy*which is the sawe as the Christian year 31920 A.D.

To sum up: The Zero year of the (inpta ®ra was orizinally
the sane as the year 319 A.D., and in ‘unesater than 499 A.D.
this Zero year was® ir some cases taken as equix:a!ent to
319206A.D. Further the Gupta and ValaBhi erus were the
same era. ¥ 1> hoped that further speculations as to this era
would be considered inadumissible.

© L]
P ©
L3
c
L}
L]
L4
°
.
. [+]
. .
° [
*
°
o
L]
L] []
°
[=-]
° [+
-
- * o
.
L4 P ]
[ .
* .
M . . . . °
. .



*  CHAPTER XXVI
. * TIME-INDICATIONS IN KARIDASA

As to the date of Kahdasa, the greatest of our Sanskrit poets
most divergent views have been held by different researchers.
According to Maxmiiller, Fergusson and H. P. Sastrl, Kalidasa
Iived about the middle of the sixth century A.D. " On the other
hand, Macdonell, Vincent Smith and A. B. Keith have held Jthat
the poet flourished about the time of the Gupta Emperdr Chandra-
gupta, II, the first Indian monarch who, on epig raphlc evidence,
is known to have assumed the title of Vikramaditya (ca 380 415
. A.D.) This is of course on the assumption that Kalidasa adorned
the court of a king named Vikramaditya of Uijjayini, a tradition
which appears to be of very doubtful value. Then again Prof.
S. Ray,! Sten Konow, Chatterjee and other Sanskritists of thg
old school have identified the now known Vikrama Sarmvat, with
the era alleged to have been started by Vikramaditya of Ujjyaini
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 Sarhvat era was
‘Malavabda’ or even Krta era. We do not yet knowewhen the
original name of the era was changed into Samvat exa.

«As no definite epigraphie evidence about the date of Kalidasa
is forthcoming, such differences of opinion are dquite natural,
and any attempt td throw fresh light on the problem from a hew

 point of view will probably be welcomed by scholars. e

In this chapter we have tried to show that the ‘great poe?
was thoroughly conversant with the Hindu Siﬁidh(intic (sclentific) ®
astronom.ical literature, such references being found scattered
throt8hout hig poetical and dramatical works. Thesae references .

have not been as we shall see, correct]y incerpreted by his many
[ ]

I Prof. 8. Ray's paper, ‘Age of Kahdasa, J.R.A.8., Bengal 1903 Comparl,
also the Allahabad University Studieg, Vol. 2, 19’6 *“On the Date of Kalidasa

by Chatterjee. ¢ . ' *
i . L
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.
commo ntators l'n(.]udinﬂr Maliinatha. The reason # obwous
Tbese commentators were primarily rhetoricians and not expgrts
in astronomy ; hence they failed to get at ths propar meaning of
the .passages and thus by their failure in this respe:t, havs only
‘ darkened counsel by their words ' in their commeantaries, We
take these references one by one ; wo bhall.trv to incergret thewm
correctly and dscertain thair chronological bwmﬁ sance.

((n 1&g first reference 15—

Naksatra-tardgraha-sathkuld-pi jyoligmati candramasaiva ritrih

—Raghu, VI, 22
Here the word ‘tdrdqralia’ i3 a Hindu astronomical term n(;t
recofinise] by Mallindtha., Tt msans ‘star-like planets,” viz.,
Mercury, Venus, Marsg, Jupiter and Saturn in contradistinction to
the Sun #nd the Mbyon which possess dises ; the Hindu scientifie
astronomers throughout maintain this classification (cf. Padca-
gz'd(llrim‘.ikif, XVIIIL, 6t ; the .[ryabiatiya, Golu, 48 ; Modern*
Siryua Siddhinta, VIL, 1, etc.). Here Maliinitha splits up the
compound word as ‘naksatra’+‘tari’+‘graba’.  This sort of

“hhterpretation is apparently against the meaning of the poet.

(b) That Kilidasa was a keen observer of the first visibility
of crescent is evidenced by—
(it Netraih papus trptimandpnuvadbhir
Navoduyam nathamivansadhinim  —Raghu, TI, 73,
(i3 Nidardayamisa visesadrdyam
s navotthanamivendumatyai  —Raghn, VI, 31.

In these mstances we have thé expressions which %re
equ;valent to “the newly risen lord of the osadh: \ ani ‘to newly
risen moon’.

o (0) We. have further in Kalidasa—
Tisrastri-lokiprathitena sirdhamajena raarge vasatirasitvi
Tasmidapavartata Knndinedah parvityaye soma ivosnaradmeh'
—Raghu, VI, 33.
* Here the poet says that in Aja’s return journey t‘o the city of
Ayodhyfx, the prince of Vidarbha (his brother-in-law), tnwilligg

*to part Lompany of him .as it were, accompanied Aja for three
nights, just as the meon, as if unwxllmg.to part company of the

N
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sun ,ab the conjunctlon remains invisible for the maximum period
of three nights-and then separates from him. This 1nte'rpretatfon
makes the figure a pirnopamd or a complete smnhtude - Mence
Kalidisa was also an observer oOf the fact that the *moon's
maximum period of invisibility lasts for three nights. Mallinitha
here fails to interpret the simile in Kalidasa.

(d) "Again we have the line—
Esa cérumukhi,.yoéatérayﬁ- yujyate taralavimbaya Sasi
—Kuma®s, VIII, 73.
. “This Moon, O lovely one, is getting conjoined with the
liguid bodied, ‘‘junction-star’’ of this 'nicht ’

Here we have the {wo words: ‘yogatard’ and ‘taralavinibgyd’,
the first one means any one of the several ‘stars’ with which
the moon gets conjoined in her ‘sailing’ through the gky in the
eourse of a sidereal month. Mallingdtha makes a muddle of

. the whole thing when he says that the moon - is alwaye

accompanied by a particular star in all nights (pratyahamyaya
yujyate sd yogatard). Again’ the word ‘tarala-vimibayd@’ means
liquid-bodied, and not as Mallinatha expounds it. A verse of
the Sarya Siddhianta, as quoted by Bhattotpala (966 A.D.) in
the ‘commentary on the Brhatsamhitd of Vardhamihira, runs
thus =

Tejasith golakah siiryo graharksinyambugolakah

Prabhavanto Li dréyante siiryarasmividipitah

: . _ —DBrhatsamhita, IV.
(first cited by Diksita, in his work Bharatiya Jyotih$astra, p. 179).
** “The sun is a sphere of energy, the planets and stars ave
spheres of wateg, they are seen shining by being illumingd by
the rays of the sun.

This evidence shows that the poet had studied the Siirya
Siddhanta as known to Bhattotpala, and used the word ‘tarala-,
vimbay® in the strict Siddhdintic sense. -+

& Another very 1mportant astronomical passage m Kalidasa
js— )

Agadyatihnidayanat samiparh, diguttara bhasvati sanniyrite
Anandasitamivavaspavrstith himagrutith haimavatith sasarja *
N 3

. . . . ~—Raghy, XVI, 44,
*34-21408B ) . ' .
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* ©
or, ‘when the sun neared the solstice (fuminer sglsdce)iwhiclg was
the place'o£ Canopus, North cansed a flow of ice from the Hipd.
layas, which was like a deli; vhnu'lly cold shower of rain.’

Here also Mallinitha, owing to isnorance of Siddhantic
astronomy, fails to interpret the phrase *{yastya ciline,” which
canpoot but mean the eclipric place of Canopus. His mgamng of
the phrase is** the Southern solstive ” (the winter soisticet, The
poet M the verv preceding stinza spoaks of the advent of sumier
at the begtvuing of which the sen had «'ready left the winter
solstice four swonllis hefore, and was only 60 distant from the
summer =olstic®, The phrase in que<tiop undoubtediy mears
the sommer solstice. As to the Jdyastya’s (Cancpus) ‘polar’
longitude and latitude the astronomicol siddhantas say —

In Modern Sirya Siddhdunte N1I1, 19) we lave * Agastyo
Mithuninta wah.

In Padcasiddlain! ki (XIV, 10) we have ‘Karkatadyat’,

[
From the above avd other works we learn of Caniopus’s place as -

Polar longitale Polar lat:{ude
Modern 8irya S.11hinta gi.° SR
 Paiicasiddidntha 350 A D) . 90 S 752
Brahmagupta (628 A.D.; ... 87 8700
Lalla (748 A.D.; Ve S HO°

TFrom the above ‘polar’ longitudes of Cawopus it appears that
both Variha and Kalidisa belonged to the same  school of
Siddhantic, teaching.  The date of the earliest form of the
Modern Sirya Siddhinta is most uncertain. [t may even be
about 560 A.D. as estimated by Burgess. .

{fy The peet is almost enamoured of the event of the sun’s
reaching the summer solstice when the tropica! Mwnth of Nabhas,
the first of the rainy seasow, began. The poet says in Raghu,
XVIIT, 6:—

. Nabhagcarairgitavjadah sa lebhe
L] L]
nabhastalady#iatenwi fantijan ;
o [Khyitamh nabhahdabdamayena nanng o
L] .
. kantarii nabhomisamiva prajinim.

o 1 If it evas vecast first into the modern form by Latadeva /427 Saks year or
5!)5AD) as recorded by Alberun; (Tndia, Vol. J, XIV p. 11, the date may go up to,
say, about 510°A.D. and no® earliet. .

L 4 L .

e, . a
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‘The king (Nala), whose fame was sung by the denizengs of the
sky, got a son of the same colour as the sky who became known
by the name of Nabhas and was to his people, as pleasm“ as
the month of Nabhus, the first of the rainy season.

9 Kalidasa has again ih Raghu, XI, 86—

Tau videhanagawnivasinam gar gatdviva divah punagvasi .
‘Manyate-sma pivatam vilocanaill paksmapitaggmpi
vaficanarh manah.

“The ‘princes, Rama and Lakemana, as they Stood before the
people of the city of Videha, appeared as charnling as the ,two
stars Castor and Pollux of the naksatra Punarvasu. As they
- drank with their eyes the beautiful forms of the pringes, their  *
mind took it a disappointment that their tired eyelids fell

* preventing a continuous vision.’ .
. .

To the poet why the stars Castor and Pollux were so charming,
was that the sun reached the summer solstice at a place near
{o thew, and the bursting of the monsoons took place, In theg
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 {ime lay very
near to the place of this star. The time when the summer
solstitial colure passed through it was 546 A.D. It rémains yet
to be examined how far it indicates the date of d&he poet.
Enough has been shown to establish, I trust, that Kalidasa was
wejl trained im the Siddhdntic astronomy of this time, was
himself a keen observer of the heavens and specially f the mdon’s
motion amongst t®e ecliptic stars. We now proceed to consider

- the other time-references in Kalidasa's works. .

Other Time-References in Kciliddsa_ .

The first of these fime-indications is derived from the Megha-
data. The sttnzas in Part I, 1-4, say. thai the exiled Yaksa ~
addressedethe cloud messenger on tb\ ficst or last day of Asadha ; o

p?atha,ma and ‘prafoma ’ are the ‘two variants of” tht texb.%e
In, the edition of the Meghad¥ita by Huyltzsch, the commentator
Vallabhadeva accepts the reading predamadivase and discards

-®
- - .
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the other,eand Mallifatha on the other tand secepts the resdipg
prathaitgdivase and  rojects the other. We have o settle
which 15 the correct reading.  We icarn  froon Part I, verse

!

, . . . . . .
44, that  the  Yakse's peried  of  exile woud ewd i

. ., .
tour wonths  more, when Visnu wou' o from ,his bed

TR

of the serp'c.‘u% Sc\;u. {Sapanto me bhwagads yansduttlite
$arngafinuy, Sesamndsdu gurnaya (ot ,.>, Tty The. date
for this lust eveat being the dav of e Mdo £600 of lanar
Karttila, four fu.uatiOm befure it was 'he duy of the Llth tethe
of lunar dsddha. Hence the day v which te Yakse is said 18
haveaddressed the clond messeliger was tiat of the 1lth fithi
of lunar Asadlha.  As this day can never be the fiest or the last
day of the Junar Lsidha, and as this day cun never fall on the
first day of solur Ayrdha, the real read g of the tex! 18 © Prasamas,
dévase ’ and not * Pratianwdicase,” the montin being the solar,
and never the luvar, dsadia.  Thus oo day ou wiueh the Yakya
is made to address the cooud wessenger wun~---

¢ (1) The day of the Tith t'te of tuvar Lyadics,

(2) The last day of ~olar Lsidha.

(8) The day of the sumn:er solsiice, a~ this was the day for the
bursting of the sammer w:onsoons tiarked by the first
appearzree of couds. Here Keidése suys * that o hue
mass of the first-rain cloud~ hongiuy trow: the side of the
hill tooking fike a fully developed elepbunt, burying its
tusks on the hill side,” ‘ezhiomaidta-sanum vaprakrigy-
patipita gaja-packsaipyai, dadarda,’ a~ the poet has it.
The neat day iteelf was the fiest day of Nablas, the first
moftth of the rainy sex-onr. The poet says that this month
was inimitent or ¢ pratyasatne Nabhasi * when the Yaksa
sddressed the cloud.  With: the learned Sanskrit authors,
the sumrner soixbice day was tle true day for the
. bussting of the monsoons, On this point ¢f the

Rarwayona, 11, Ch, 63, st. 1116, .
: .

oc  The*poét here in the,{'({ﬂw'l(d!a has recorded a motable
astronomical event of hjs time. We, have ulrecdy seen that

. . . . I
he basmdlcgted the pomtion i the summer solstitiad colure
) ]
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as alhost ;Jassing "through the star Castor, that this time
was about 546 A.D. Now examining the period from® 54} to
571 A.D., we find that the day on which the three conditions
tabled above were satisfied was :(—

The ZOth June, 541°A.D., on Wthl“ at GrM Noon or the

U]]a,ylm mean time; 5—4 pm. <+ * .
t Khandakbadyaka Moderns ®
True Moon = 226° 1 227.° 2
) True Sun = 89° 88/ ®90° 0
~ .

Note.—The Khandakhadyaka is an astronomical compend.ium
by Brahmagupta, dated 665 A.D., in which he sets forth the
drdhardatrika system of astronomy as taught by Rryﬁbha-t_sa I
, Vardha, in bhis Sdryasiddhanta, has borrowed wholesale from.
Aryabhata I, but without mentioning in any way the -source he
is a borrower from." There are indeed only two systems of the
Hindu Siddhantic astronomy, the drdharatrika and the audayika.
To the former class belongs also the Modern Sarya Siddhantd)
to the other class fall the Aryabhatiya, the Brdahmasphuta- *
siddhanta of Brabmagupta (628 A.D.), the Sisyadhivrddhidu of
Lalla (748 A.D.), the Siddhantasekhara of Sripati and the
Siddhantasiromani of Bhiskara 1. :

Here, according to the Khandakhdadyaka, \40011-——81111‘136 23/,
the eleventh tithi was over about nine hours before i.c., at about
8a.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 o#he true last e
day of the solar Msddha. The sun’s longitude according toe the
modern cénstants shows the day as the true day of the summer
solstice of the year. This reference thus indicates the time ef
Kahdasa as about 541 A.D., which is not vely different from 546, .
A.D. obtained- beforg.

“Fhe secopd of these time-indications is derived from our poet’ 8
drama, Abhzynanasalmntala VII, 91. Here Kahdasa empleys

. . '\ . .

° .
. *®
el P.C. Sengupta, Translatipn of the Ixhandakhadyaka the introdgction, Calcutta
Umvers!;y Press, 1984 A.D. ° o
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ag astropouncal simile to describe the final union of Dugyanta
M .
withgSakuntala. The prince thus speaks to his copsort ;:—
. TFriye, Smrtbhinnaniohatamaso
Distya pramukhe sthitdsi saumukhi

inte sasind .

Upari.
Batnupagats Rohinl yogam,

* Bl is by a piece of good iuck, uy lovely daviing, that you
stand befo®me whose gleoui oi dejusion has been broken by a
return of memory. This fas been, as it were, the star Rohinm
has pot eonjoinéd with the moon at the end of a total eclipse.’ ’

Sofar as we %an see, our poet again uses another, specially
noticeable astroron ezl even: of his time [ur a shute, A total
eclipse of the mocn happened weccrding 1o Oppelzer’s Carcnon der
If'/‘iis!(l'ru':.w, on Neven ber 5, 512 AD., with the niddle of the
gelipse at 1o hours 5 i wies of GLMLUT. or the U} j2yiol ieun time o
22 hours 9 minuies: the balf durstions for the whole eclipse
and the totality were 112 winutes and 51 nopates respectively. s

¥

to themagnitude and the Vall duretions, [irast, Oppolzer’s beok 18
c‘orrect, although not based o the most up fo-dae astrunowical
constants., The aurbcerities tor his longitudes were lLeverrier
and Hansen ; thus the bezivnings and ends yre not very conect
as set forth below :—
On November 8, 542 A D., at 17 Lours & wunutes, G.M.T.,
we have—
Neweomb aud Beowne  Leverrier and Hansen

Apparent Sun 298 98/ 497 o 9u8” 98 157 ®e
Apparént Moodt ... 18 16/ 4171 .4&» 98 g7t
o :

Thus  agccording to the most up-to-date  authorities,
Moon~Sun = 12" 8", while accordicy to Oppolzer’s authonties
{he same = 243", The difierence of 925" would he gained
by the moon in 19 winutes more.  Cousequegtly tie beginnings,
the widdle and the ends have to be shifted forgvard b§® 19
‘migutes. e eclipse thus begai most conveniently at 8-36 p.m.
and ended at 0 hour 20 minutegm.m. of the Ujjuyini mean times
& Noveutber 9, at a wvery facouruble. time for the observation

L

. . o
! Corrected Dby 12 princiPal equatiors. L

d ]

\
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-(;f t.he conjusiction of the moon with the star Rohini (Aldebaran),

anl ab this instant— . . .
[ ] ‘ L] .
Apparent moon e .. 49° 31/.107
Longitude of Rolini (Aldebaran) ... .. 49° 30/ 117
Latitude of Rohini (£ldebaran) ' .o —52 28 1T

The moon at the énd of .the eclipse had almost complete  *
equalit‘y in longitude with the star Aldcbaran or Rohis, as could
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., 542 A.D.
confirms the dates 546 A.D.and 541 A. D, as obtamed before. The
period in which Kalidasa in all probability observed these three o
astronomical events, which he has recorded i in his work i ih his own

,way, runs from 541 to 546 A.D. The events thus tend to placg
Kilidasa in the middle of the sixth century A.D.

In the previous reference ( from the Meghadita) we have
shown before, that in the phrase ‘ Asddliasya prasamadivase,g
the word ‘dsidha’ is to be taken in the sense of the ‘solar’
and pot of the ‘lunar’ month of Agadha.

This interpretation makes the date of the.poet- later than the
date of the starting of the Hindu Siddhantic astronomy. I have
not as yet come across any mention of solar months in Indian
epigraphy. That the Hindu siddhantus date from that® epoch at
which the planetary mean places (or even apparent places) are
ahPost all equal to the troplcal mean longitudes as caleulated

from the most modern astronomical constaunts, is the sole Jest *
by which it can be ascertained. ‘- Aryabhata I indeed makes
his epoch 3,600 years after the Kali epoch of 3102 B. C Feb. 17,
24 hours or February 18, 6 hours of Ujjayini mean time. The
date andehour we arrive at is— . )
March 215 499 A.D., Ujjayini Toean midday. o he mean
longitudes are shown in the following table' :— .
. ° \ .
. T w

. ! Compage afso the Table qn pagg 38. °
L]
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ol : -
! ! .
Ardba- | | Mean Trop. Errorin @
Plapet ratrika  *Audayika | Mod. 8, | longitudes.: Ardhs- Errgrs in
° system | system ; Siddhanta i Moderns ratrika Aadayika
m e @ | @ ot e o) * @
I _ T . -
Sun o WO 0% 0707 0% 00”8593 420 3¥ 17 55" 17587
Moon 280°% 4% 07 B280° 487 87 280° 487 07 1280° 24’ 527 -+ Q¥ .8" +23 87
L.A. dode 952° 1207 852°12° 0% 818" 2% 0~ $59° 9®26" +9 34”7 914"
L. Apoges WO 32°0"  35°42°0" 847 56°43”. 85 24° 88"  H#17° 227 4177 22"
Mercary  150° 0007 186° FU" 198° 70887 188° 9 51" —18y 31Y +1T0 97
[ ! B
B *
Venns ... 3567 24707 366° 24717 352° 457 0” 8587 7051 416" ¥”  +167 W7
. [ ] 1
Mams 7° 120" 7012 v 9° 48 0", 6°32 45”7 12 W7 w19 187
|
Jupiter ... 188° U U7 187° 190" 186° 3"‘ 1877 167 46”  — 10" 477 +1"12”
Saturn ... ¢ 49012707 497127V —50" 477 +50 4717

50° 217 (7 48° 91718”

The mean ‘ planets’ of the drdhardfrila system are the same
as taught by Variha in his so-called Siryasiddhdnta. The date
.of the Modern Sirya Siddhinta as judged by a similar test is
put at 1091 A.D. by Bentley, which cannot be set aside as un-
acceptable (Calcutta University reprint of Burgess’~ translation,
page 24). The reader may on this point compare Diksita’s work,
the Bliaratiya Jyotihédstra, page 200, Ist edr., and also my
article, ¢ Hindu Astronomy ' in the journal Science and Culture
for June,J944.

The plaretary position as in cols. (2), (3) and (5) are in
general agreement, excepting in tiat of Mercury, where eghe
errot is respectively —3° and +8° nearly in the above two
sys.tems. The next great difference of +51’ oclurs in the mean
place of Saturn ; in alinost all other cases the Hindu mean places
®(or more correctly Aryabhata’s) are almost the same as calculated
Hence therg should
not be any doubt as to the date from awhich the Siddhdantic
calculatiors were started—that date must be Marcle21, 199" A.D.
The Hindu rule for calculating what is called Ayandmgg, or the

from the most ,modern constants.

. . ’
® 2 The Modern Jarya Siddhanla longitudes are for 12 hours 83'6 minutes of
L]

U. M. Time.
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dist;nge of ethe 1st point of the Hindu sphere from the vernal
equipox of date, also accepts this as the date when the twd
points were coincident. There is another date also, wviz., 441‘ of
Saka era or 522 A.D., called the Bhata year, from whicli also
the Ayandmsa is caldulated. Thas we conclude that as Kalidasa
means the solar month of Asadha in the phrase ‘Asiadhasya
prasamadivase,’ his date cannot be . zarlier fhan 409 A.D., or
even 522 A.D. It was from about these dates that the Hindu
signs of the zodiac were formed and solar months for ¥ different
signs of the zodiac came to be calculated in the Hindu calendar,
in® the form of transits of the sun from one sigh of the zodiac
to the next. ® .

As to the date of Kalidisa, 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 througzh the
gtar Castor, for which the date has been worked out as 546 AD.,
Secondly, the astronomical eveni of the combin.tion of the
last day of solar Asidha, the day of the 11th tithi of lupar
Asddha and the day of the summer solstice falling on the same
day has given us the date 541 A.D., June 20 Thirdly, the date®
of the total lunar eclipse, which was most favourable for the
observation of the woon, being conjoined with the star Rohini
(Aldebaran) at its end, has led to the date NQV. 8—9, 542 A.D.,
so closely ‘converging to the preceding < dates. All these
findings finally fix the -da‘e of the greatest of the, Sanskrit
poets at about the middle of the sixth century A.D. We have
alge shown that as the date of all the extant Hindu scientific
siddhantas cannot be earlier than 499 A.D., Masch 21, and
that it may ever® be later than 522 A.D., the date of Kalidsa
cannot but be about 541546 A.D.,as he uses the phrase
¢ Asadhasya prasamadivase,” which cannot but mean the last
date of the solar month of Asddha. ]]ven by the learned o
ancients Quch an expression, indicating the use Yof a solar month,
was Mt possikle before the time of Aryabhata I, so far s I have’
come to learn from my study of Hindu astlonomv for more
thmn thlee decades. Before 499 ~}.D. this science was in the,

amorphous state. The Jyotisa Vedarnga calendar, has a tladltlou" .
L] L] .

. 8 . :
3.5 ——'.|'408 ) .
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-
that the ﬁve—yearl_y Vedic calendar was started €rom about

1200 B..C , but we have oviderce to show that this calculaion
was®never extended bLeyond five years, The late Mr. 8 Br
Diksitd, in his Bhirabiya Jyotpsistra, page 125, bas quoted a
verse from the ah Ghirata, Scrti, Ch. 801, 46-47, in which
we find that the calendar-maiers or tie wise men found * omitted
years, montlss, half hivations eud even days’ m trying to follow
the fwe-yearly bici-sour cyele. Ttise p::y *that notlung is on
record to"™show  when wrose cecasions for such  adju-tinedts
being made and how these wi<e men falled to fied the 19 years
or the 141 yelrs as the wore correct luni-solar cycles by thse
provesses, In these caliulaiicns there was ro vse of the signs
of the zodiac and of no cthber plarets except the sun and the
moon, When Kil'd sa uses the solar r.onth, we have an indice-
tion of ke ex'stence of erystaline stute of 1lindu astronowyy

' .
The same |
'I'rupir ER referred
Uia’ei orgitude tothe M Vv, Khapds-  Klapds  Cur Summer
Date. . Mesn corthes.r Bgumes of Fhiayzis U tbadviss. ot Solstice
® - Time  Moderns  Mu-ch 2, , T'rue Sup  frue Moen  ihiba on
hr, 9 A D.
188 AD., 6a.@. Sy” 3 58" o 4 4 13T IR . - The 6th
June 23 ‘ gf soar
Srdvaga.
32 A D, " Ru® g’ 1" 22757 508 33 1y . . The  4th
June 22 ° ‘kf sclar
. Brave gn
e e .- _ . .
416A D, e MU 4427 8707 387347130 17267 267 " The 264
Juve 21 ’ . gq‘f\ solal
L] 1 DoAve .
T -
$27A D, ™ su” s J SR ‘13 0°37719"7°11°,¢32" 1hh  The 2nd
Jane 21 of  solar
. ‘ g . ~ Sravana,
- ° . . . - - -
- " .
481 A.D., 24 fus. B o 73Oy AR WAL I 58” 11th . Thee last
e June2b ) : l e o duy of
. ' solar
: * ¢ Asigha,
L]
L s .
®* 1 \We bave folloneg (e Khandaladyaka (,f.Br'a‘ “miggupts in the erlewlations qs
no better or more 1 linble r@cient eyrks are kngwa (4 s . *



. L}
- . TIMEINDICATIONS ‘IN KALIDASA 275
®

of.t.he‘ time of Aryabhata I, which datés from March ‘2.1,
499 A.D. *

For finally settling this point, *there should be forthcoming
epigraphic evidenc® as to the use of the solar months by the
learned Indians befor® the time of Aryabhata I. So farasI
have seeJ;, I have not come across ahy ‘earliers use of solar
months in any epigraphic statements: the dates are invasiably
stated in terms of the lunar months alone. If ®® wunt to
explore the possibilities of a repetition of the Meghadite astro-
“nemical event in the period from 188 A.D.—542 A.D., we find
that the only previ‘ous-'da,te for its occurrence was %84 A.D., as the
above calculations will chow: :

-

We refer the tropical Jongitudes of the sun to the mean

vernal equinox of March 21, 499 A.D., as this wa the irue

- date from which the Hindu Siddhantic calculations are really
*started and the mean vernal equihéx of the date ig the true first
point of the Hindu sphere.

It apears from the above calculations that the date 541 A.D.,
June 20, may be raised by the short interval of -57 years to the’
date 484 A.D., June 20, from a pure astronomical finding taken.
singly. There are, however,' at present no good reatons even
for-this small shiffing of the date already arrvived at, as explained
already. It becomes quite inadmissible on- a copsideration of
our last reference in the same way. . .

In the list of total eclipses of the moon visible in India and
happening near the star Aldebaran as given in  Oppolzer's
Cdnnon der Finsternesse during -the period from,400 A.D.to o

600 A.D., we have only the following :— .
Dat Middle of Half duration for| Half duration®
ate Eclipse G.M.T. | whole cclipse for totality
e 459 A.D., October 27 R4 14 brs. 30 ains. 111 mins. 50 mins.
Y .
477 AD., Novewb& 6 ... | 23Dbrs. 21 wins. | 1llmins. | ® 50mins. ,
542 A.D.. Nftemfer8 .. |17lrms. 5 m'wi 112 mins, 51 mins. o
[ a [ ]

R . . 14
oAs to the eclipse of date Otober 27, 459 A.D°, there cannot:
be amy ctnjunction of the moon with the star Rohini (Aldebaran)
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o
at its ¢nd, a. both the date anl the hou are autavourable. o s
regrds the eclipse of Nowember 6, 177 A.D., = would end,
a.(-cord.in;;' to Oppolzer’~ 1w in the next duy o fhe Ufay ui
mean time 6 foars I8 ooaquies Bat s Yis anthority for the
longitude of the nioon wis Hansou, the end of the i lipse
would have fo ba shiifed frrward by 23 minutes  Hoace the
eud of the eclipse would b ot 6 b 39 % ainutes of ths Uiieyrai
mean timeés The sunris. work~ out a~ % hours 27 mioutes of
U. M. time, oo, the ectipse did v e d bofore the sunrise on
the day in (Tues‘inn. Kiliitsa o ould not possibly mean tdis
ecliple in his sitiile in the Sehunta’a.

-

The peculiar lunar ecelipse on 5--9 Novewber, 5342 A.D . and
the sun’g turning south on June 20, 541 A, D., taken together
thus fixes the dare of Kilidi=a about the middle of the sixéh
scentury A.D,, and this leads to tie conclusion that the greas
poet and the asteonoust Varihe weee conternporary.  We have
also pointed out already thet Kelidase indicutos that the sumiruer
o s0lstitial colure of hix time pas-cd thror th the tar Castor for
which the date becoues 546 A1)

As to Varaha's date, we knnw that he flourished about
550 A.D., as be mentions Arvablata [ ({99 A.D.) by name
and is himself mentioned by Brahmagupta (628 A.D.). Xmarijz,
the commentator of the Khauduhliidyake of Brehmagupta,
says that Variha died in 387 A.D. Heoce the two of the
‘nine gems * of the (radition may be contemnporary, but that
they ali be.longed to the vourt of‘’the King Vikramzditya tmay
be, wholly wrong. .

As far as 1 have been able to ascertuin, the verse which
Jrecords the tradition, viz. :—

Dhanvantari-Ksapapakatuarasuhghasaiku- °
Vetilabhatta-Ghatakarpara Kalidasi!: .
° . Khyato Varahawihiro nrpately sabhiyim
Ratnini vai Vararucpr-nava Vikramasya, °* 9
L]
. - .
LY ’

oceurs first of all iy the, last chafer, of the a-st.roiogival work

L] - vofoa
nawmed the J yotircidurivom by another Weliddsa, whio® was an
» hd ]
4 J
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abtrologex—whoke date cannot but be about .1248 A Dp from ethe
fo]lovvmﬂ considerations :— : o

In this work in the last chapter the. author says ‘that the
epoch of his wdrk 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 are starteds His rule for
finding the distance "of the origin of the Hindu sphere fsom the
vernal equinox shows that this was zero at 445 of ¥ Saka year
elapsed, or 523 A.D. This also cannot be the date of this
*astrologer Kalidisa. If we examine his rules®for finding when
the gun and the moon would have numericallpequal dechnatlonq
except ‘ear about conjunctions and oppositions, this ylelds the
result that at the time of this astrologer, the distance of the .

, origin of the Hindu sphere from the vernal equinox®was about
12°, This makes his date about 1243 A.D. This was also the
finding of the:late MM. Sudbakara Dvivedi in his Sanskrt
work named Ganaka Taraviging, page 46. This author can never
be the same person as the greatest Sanskrit.poet bearing the
saroe name. As to the last chapter of this astrological wdrk
Pandit Dvivedi has said :— ' : .

Ayamantimadhyayo granthakrtd Jagad-vaficanaya svayarh
viracito va kepacid itihdsanabbijfiena praksipta iti nihsarhdayam
ayanamganayana-krantisimyasaddhanair granthasthait, vibhati.

o® This last #chapter is eeither written by the author himself
in order to deceive the world or that it was interpolated by a®
person who wa8 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 sphtre.
from t;he vernal equinox of date, and for ﬁndmo the numericai
,equahty in declination of the sun and the moon excepting near
ab®ut conjgnctions and oppositions.” o .

Theis any statement of the Vikraméditya tradition, if found
* only in the last chapter of this asmplomcal work, canngf be taken
,as correct.  The King Vlk;amadltya may be ea mere invention® =
Tbe .moot* point here. 18 40 explore earlier .and more reliable

. L]
L4 LR
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audiors before this fradition may be acrepted as true. Jome
of the " nine gems,” however, may have been contenporary. :

Then again tise hypothesis that the < Vikreme * era of having
been  <tarted fromr 37 or 38 B.C. is also of very questionable
nature, as its orizinal neine was perhaph not ‘ Nisramne * era
but “ Malava s or CBitad cra. The reader i3 Lere referred to

* Chapter XNIV, paces 24245 ¢ @ ‘

From theaact~ stated ubnve we may take *t that the old name
of the era in question was the Vikrama ez The traditional
wmg Vikeamidiea of  Ujjayirt is 'noall probabitity a mythicai
person., He canne: be idenfied with any of the Gupta emperors
who ® assuined  the title of Vikramiditya. The no%-known
Saiivat era can also have nothing to do with the time of
Kilida~a. ¢

As to the dute of Kilidisa, so /ar as we can reasonably
d&uce from the asrronom-vcal data in his worke, it cowmes out *
as about 241546 \.D)., or about the middle of the sixth century
AD., and that he is 2 contemporary of Varfhamihira. So far
a®T have seen, the finding in this paper would not go against

» any epizraphic evidence a» discovered up to date.

.
L]
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. EPILOGUE

The book has come fo its end but it irs. feld necessary to make
some concluding rgmarks for its future critics in respect of
certain points.

. N 13 . - -

First of all, as to Section I treating of the Date of the

. Bhiarata Battle, it may be put forward that the Mahdabharata

is only a great poem and as such, data derived, from it cannot
forin any pasis for finding the Data of the Bharata Battle. Itemay
also be suggested that the Puranas should more properly be used -
for the purpose. In reply to this ‘it may be said that (1) the
necessary astronomical data can be found only from the Maha-
bharata and  from no other source. {2) In the Garga Samliit!,

(not yet published) there have been found more than one state-
ment which say or indicate that the Bharata Battle was fought
at the junction of the Kali and Dvdpara Yugas. Bhattotpala hae
quoted in his commentary on the Brhatsamhzta XIII, 3" a verse
which runs thus:— -

Flegeardt g R figdaas
AR S fAeEn awEt aed @ )

‘At the junction of the Kali and Dvapara ages, the seven Rsis
were in the naksatra Maghd ; they, faithful to thelr auqtermes
were the protectors of the peoples.”

* Again in the Gargu Samhitd it is also said * that the Al aha-
bharata heroes were living at the end of the Dwvapara age. This
“junction” of Kali and Dvdpara has been shown in pp.
35-42, as at January 10, 2454 B.C. The year in this Mahde
bharata cum Purana Kaliyuga had the "Winter Solstitial reckon-,
ing, in tontradistinction to Aryabhata’s verndl equinoctiai years.
The glate of the Bharata Battle, as determined at 2449 B.C.,
is exactly ode luni-solar cycle of five years jater than the )
D.va,pa'm-'Kah junction year of 2454.B.C. Thisisa corroboration

~ . . s L
v Loc cit., page 15. .
® R.A S - Bengal, Manuseriflt, I p. 20 /Port W:Il Csll), Foho 102'f
. [ ]
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-
of our finding from the Gurgu Sawmliita, which carnot dhe only a
““pom’’ liRe the Mahdbhdrata. *

THe Pummc evidences as to the Date of the Bhirata Battle
are all incomplete and faulty as shown in Chapter 11T,
The Muahabharata and the Purinas belong t8 the sawe closs
of literature called Juyn or tales of viefory. The (oliowing
. . .
extracts from tWe Wulvibhfiratu will bear this out :—
N Y * .
(«) ITT | AFESN TGO G
-
Fd WA WY FE qw;%ﬁq ngan

L 4 3

. ?a%m g AR ﬁrﬁa'a S
ua wsy whierm Rifad sredfag psan
Ad., 1,61 & €3,
* (1) ghemfed gen @Rk garen
. G FEANDBN TFOT SFAT A
S ARfagEsd stasat Kfsefgmr 1ron
' Tdi, 62, 20,

e F'rom the first extract we learn that the L!Ia(’rﬁbhﬁmlzz contains
the beginnings of the Purinas and [tihises (history). [u the
Mahdabhdrale we find that ooy the Vigu and Matsya Purdnuas
are mentioned by name. The second extruct says positively that
the Mahdbhdrata itself is a Juya or a txle of victory, sad it is
the earliest of this c'ass of litera’ure. The DPuriguay are extrermely

faulty in théir dynastic lists and ths smnmarisers who sta‘e the
interval between the birth of Puariksit and the access on of Maha-
padma, Nanda are hopelessly unreliaBle, The MWal:ibliirata ag
a bags for ﬁndmﬂr the Date of the Bharata Buttle has been shown
as far superior to the Purdnas. °

o liast of afl, it may be urged that Bhisina as a hero in the vreat
ﬁoht is an impossibility—that his lying on the bel of arrows for
58 nights before espiry in anticipation of the day folloging the
winter solstice is a solar myth. The c¢rthodox [ndian view is

tagged agaifst this allegation. If we agrec that thisgwas a nf¥th,

we should not lose sight of the fact that the real ngeesgity for
gfeating dt fay in correctly fmdmu the becining of the year One
of the Il@usth;m era, of which zerg year was the year of the

o . ) ¢ .
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O

Hence even acoeptmo the charactel of Bhlsma

_in the fight as a solar myth, the Date of the ‘Bharata B&ttle as
found remains valid. In ancient times the first day 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 century
B.C. the *24th December was the wmtel .solstlce day, and
25th  Decembgr, , was the first day of = the sun’s
northerly course, or the birth of Christ was synchronous with
the birth of the year. In both cases the myths nny. also have
beeh created round these great personages on the basis that
a certain great astronomical event such as the be.ommnU of the

the

year coincaded with their birth or death. : .

In Section IT on Vedic Antiquity, the heliacal rising of
different stars in different seasons has been used as a basig for the
determination of time. 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 the case of the bright stars,
¢.g., Sirius, Regulus, etc., the sun’s depression should have been
taken less than this amount. In this connection we would say o
that we do not know how far accurate were the observers of those
days of hoary antignity as to the heliacal risings of stars. We do
not also know how far the horizon was clear in different seasons
at Kuroksetra, the assumed 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 cestain case
we have admitted possible lowering of the date by a few centuries.

. L ]
36—1408B
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SOME OPINIONS ON THE RESEARCHES EMBODIED
* IN THE PRESENT WORK -

A .

(Bxtract from *“ Nature,” January 6, 1940, Vol.,145, No. 3662,
y ,
: pp. 38-39)

- . [ ] ‘.
“SOME INDIAN ORIGINS IN THE LIGHT OF ASTRO-
NOMICAL EVIDENCE

Among récent communications to the Royal Asiatic Societ-_;.r
of Bengal, several dealing with details of a technical character

i

in palaeographical .and historical studies bear upon points of .
interest and importance in the archaeological investigation of -

the origin and development of Indian civilization.! ¢

% . # * * *

£ # * * #
# ' # - # ® . #

Conclusions of a more surprising character, b#sed on astro-
nganical evidence, have been formulated by-P. C. Sangupta,
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 which fonns.
the central incident of that great monument of early Indian
literaturg, the Mahabharata. The date for this ‘battle, as
usually accounted is indicated by three lines of traditional

L

evideMce at 3102-3101 B.C. The author, on an aiamination .

of ome qf- these traditions, the evidence of the Yudhishthira era,
has shown that the astronomical 1eferenceb justify the 1nference

-
1 J R. Asiqtﬁc Boc., Bengul, I;etters 4, 3%1938) issued Sept@ﬁber,_ 1939,
Cf. Chaptets 1T, I1I, XIII, IV and V of the present *work.

"~
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tlmt the great battle took place in 2449 B.C. He now turhs to
exapaine the vemuining two fraditions, the Aryabhata and the”
Puranie trad:tions. .
The calcnilation depends upor e datmé of the Kabiyugu,
which the .\Iababharz.ztzz states tiad  Just b un a1t to whieh the
date February, sluz B0, isa-sigoed. [t cannot, however. be
reconciled with the ast:onou:i.cul .K;‘Ii‘yug;_r.. and i~ shown to be
based upon % astronomica! ca.wuation in wh.eh conditions are
correct only for A.D). 199, wher the Hizdu scientific Siddhantas
came imto being. [t depends upon an ncoriect assumption of the
position of the s@stices uf Pandave tunes and 2n incurrect annual
rate of the precession of the equinoses. A corrected back caiculu-
s tion from condition~ in the heavens corresponding to those
recorded I the Mabablurate, that is conditicns in thie period
February 1922-35. wzives a date Januery 10, 2454 B.(. as the,
beginning of this Kaiyogs era, «nd 2449 B.C. as the vear of
the battle.

e This leads to futher inquiry as 1o observation uf the soistices
e iD successive ages. This wus determined by ti:e phases of the
moon in the month of Mazha, a 'unar month of which the
beginning at the present thre iay be from January 15 to
February 11. [u the calendar of the Vedic Hindus, this month
started the five-year cycle which begun ' when the sui, the
‘moon and the Dhanisthas (Delphinisj cross ihe heavens tozether :
it is the begimhing of the Yuga. of tiie month of Magha or Tepas,
of the light half und of the sun’s ncrtherly course.” From fhe
astroﬁomical'conjunctions to which reference is made in the
Maﬁabharata, 1t would appear that this reck’ouing was ~tarted
(.traditiona]ly by Brahmaj at about 3050 B.C.

« There gre three pecuiiarities of this month :
L]

(1) it began wi.t.h a new-moon near eDelphinis ; (2) the

« . full-moon was near Reguius ; (3) the last quarter gvas confoined
with Antares. Such a month did not come every, pear, but it
vas the stagdard month of Magha. 1Inour own times, it occurred
«” o 1924 during February 5—3March 3 Jyd yedr which for the purpose
of this 1(1\V85t103.t1011 i% tak?&n as the gauge yeat. .
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%

*References in the Brahmanic and othes works d?rectly State -
% indicate the winter solstice of successive Vedic pellods ® ,'Brom
Beqe astronomical references fixing the position of th& moon in
elation to the winter solstice .and the beginning of the month of
Magha, a matter Of ritual importance in connection with the
/ear- Ion.é, and other sacrifices, it has béen possible to fix by
alculation back *frofn the cmrespondmg conditions in recent
ears a series of dates beginning with 3550 B.(®, the earliest
late of the age of the Brahmanpas, and covering a period of 1450
rears with a possible error of 400 years. It wad thus during this
seriod that the Brahmanic literature developed® o

Next is considered Madhu-vidya or the science of Spring,
vhich as here interpreted is really the knowledge of the celestial
signal for the coming of spring, addressed to the Aévins, who are
dentified with o« and B Arietis, the prominent stars in the
\évini cluster. The three stars, o, 8 and y Arietis, form a
‘onsteliation which is likened to the head of a horse. The’
\dvins are spoken of in several passages of the Rigveda as ridigg
n the heavens in their triangular, three-wheeled, and spring- °
rearing chariot. ' ’ ‘

From certain references it would seem that when the car of
he Advins first becomes visible ‘at dawn, spring began at some
slace in the latitude of Kuruksetra in the Punjab. The jealously
;uarded Madhu-vidya or ¢ science of Spring
)ut knowledge of the celestlal signal of the advent of Spring—

o

fie heliacal riging of q, 8 and v Ariletis. . . .

was thus nothing

By astronomhical calculation it can be shown that this event
it the latitude mentioned took place at, say 4000 DBsC. Hence it
s beyond question that the Vedic Hindus could find accuratdly
he beginning of winter, spring and all seasons of the’year. o

The earliest epigraphic evidence of Vedic chronology from
une1f01m ifscriptions referring to Indra and other ®gods of thé
worse riding Kharri or Mitanni dates from about 1400 B.C. In
he abrsence of further epigraphic eyldence, it is poifited out, titis
lefinite finding of the, astronomigal evidence derivegyfrom the
iteratare as to the antiquity® and ghronology of the Vedas must

[ ]
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be ‘al’ owed to stand. It establishes, it s mointained, that the
civiliAtion of the Vedic Hindus was ceriiec than that of the/.
Indus Vall ley as evidenced by the remains at Mahenjo-daro, ;

Firaily, in “ When Tndra becae M.agh.avan.” Mr. Sen-
gupta turns to the relgtion of the Vedic god Indra, fhe *s shedder
of rain > aud  wielder of the thanderholt )’ to the summer
soistice. The referencex to this god in the Riiveda, when divested
of all alt etfon sugiest that he is the god of the sumner solstice,
while the cloud.s as represented by a demor: are unwilling %o
yield up their watery store until assailed by the thunderbol®
hurled By ihe god.. .

The monsoons which bring the rains useally burst about June
22, and there is usually a drought which lasts for about a month
before the monsoon comes. The demon Susna (drought) is killed.
by Indra. The fight with Vritra or Ahi, the cloud dewon, is thus e
an annual affair which tekes place when the sun enters the

*summer solstice, Indrz withdrawing bis raingiving (or anoual)
bgw with the cn:ning of avtumu.

When did Indra become the slayer of Vritra? The answer
given by the Rigveda is when Indra by the rising of Maghas
became Maghavan. Maghas to us must be tiwe constellation
Maghas consisting of =, 5, v, {, #, and ¢ Leonis, at the heliaca!
rising of which the sun reached the sumer sclstice ar the latitude
of KuruksetPa /lat. 30 N.) This it is shown must have happened
in 4170 B.C.”* .

[
L} @

® Y Y B

L4 (-]

Sky gnd.Telescope, Vol. I. No. 5., March, 1942,
. Harvard College Observatory, (‘ambridge, Muss.
. Page 10. News and Notes.
“ ECLIPSE OF JULY 26, 3928 B.C"!
. ® 8
*Astronomy has come to the aid of the historian in desermining
' the time of, the earliest known Aryan colonisation in Indias

» Stcording to P. (', Sengupta {Journal of the Royal Asiatic Society
\ . [ [ » . -
1 (f Chapter IX of the presend w{)rk, s ¢ °

.
-
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of Bonga,l}or August, 1941), this began about 3900 B.(A A selar

f—n(cﬁpse, described in the Rigveda, had been observed by® Atrj, one

’ of whe earliest settlers in the northern Tunjab.- From various

histortcal and etymplogical considerations, Sengupta deduces that

the eclipse occurred between the years 4000 and 2400 B.C. He

then lists ﬁve. other conditions that mpst®be sgfisfied in the
determination of the acfual date. :

It mpst have been a central eclipse, taking plage on the day
of the Summer Solstice or the following dag. It must have ended
during the fourth quarter of the day at meridiaw of Kuruksetra.
Tt was observed from a cave at the foot of a gnowcappeq peak,
either theeHimalayas or the Karakoram range. Finally, at® the
place where Atri was, the eclipse did dot reach totality.

Among the 22 central solar eclipses that occurred near the
Summer Solstice within the given time interval, there is one and

* only one that fulfils ali of the required conditions inferred froif
the Rigveda. That one occurred on July 26, 3928 B.C. (Julian
Calendar).

Sengupta;s painstaking researches thus place the date of the
first settlement of Aryans in India earlier than previous investi-
gators believed. To most Americans, whose ancestry can be
traced but a few hundred years, observations made at so early an
epoch might appear to have a purely mytholoQical value. Itisa
source of satisfaction to find that they conform with astro-
nomically predictable facts,”’ ' .
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