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A. Todiofrequency brealkdown messurcments (a) without megmetic f£ield (b) with

eronsed stecdy megmetic field.

Apparatws i
(1) Re¥e Osctlintor (2) Bleotromsgmot (3) Pireni Fenning Gauge (4) Bemwy Bavome ter
(5) Gow gemaration end purification eyeten (6) Dzhaust Puxpe Bofore the sotunl
experiment 18 started, it 1o nscessary o calibrate the Qoﬁi Oaciilator and
 the Electromegnete The rediofroquoncy oseilltor is & tuned plate tuned grdd
opolilator desiged for gemevailon of voltoges in the s:wiﬁbut Tange 02 £requonoy
4 ¥o/o to 40 Yo/ in thwee stagess Tho oscillstor tube waed was of the type B1%,
The plate volisge of the oscillator tube 1o eupplied m & full wave rectifier
oiroult uging tube of the tyoe SR40Y, The input of the reatifier clreult i
made variebls by means of & varice comnectsd between the mainsam input |
terninals of the transformor used in tho rectifier circulte By this arrangement
the plate voltaze of the RF. opcillator con be veried from zeyo and hence the
RoF. outpute The ccmposite @mm'é in 1ts simplost form is given in fig. (1) .
To calibrat the cseillator for frequency, the abeorpiion waveneter &6 well as
the communieation receiver hove.bion igeds Prelimindry measuremcnts of frequency
wers made with the absorption wavemstere Then using the veceiver the finsl
measurcments wore taken for frequency eorvect wpto 0¢1 Vo/a. The two dlsls
@t‘ the condonsers are ggiveu identlcal maris ond io solibrated in terne aﬁ’
the frequencys A curve is plotted for diel resiing agelnst frequency fige {2 ).'
The electvomagnet is callbrated wsing two different methods vize (1)
by ueing geues meter and (2) by using a bexl‘._lé\mtie galvenometer. 0 calibrate 1%
by using a baéllétstic galvammeﬁe“am search coll, the galverwmeter constent “
16 determined firet wding & etondard solenoid rig. (3 Yo Then the secondexy
0f the ptanderd solencid 18 comueoted to the gelvancmeter, he instantaneous
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current through the golvencmeter when ourrent U 4s estsblished 4n primary,
produces & deflection " dy " given by

LR m, n, W
(R+G). 1o

where K = . a eonatant of galvancmeter

i

Koy

000";30?)

N =  mmber of primary twms / om

fng_h m‘-bal mumber of secondary furns

T, = radius of the secondary coll in cme

1 = current through the }arima@y of the solennid sxpressed in smpe

G = Galvancmeter reaietame in am.

K = resistence of the meo:ﬁary ofreult ingluding ﬂm aeamh ooll.
The meietame of the search coll ie a8 fow olmse which 1% small ecepared to the
toial resistonce of the aacemiaxw circuit which 1o fow fhmwanﬂ chnme, If now a
wmfom mgmatm field H 13 dmlapad through thia eearch coil, {then Lflux .
linkea with the search eoil is L,Trv% T L and 47 this changm of ﬂm

produces an cobserved throw " _oL,_ " 4n galvamtgr, then

L : :
4 My Yy = kd, where ¥, » mmber of turns of serch
(R-i— CL) L - godd
Co T, = moan redius of cesrch coil
turns
Hence H = 2Ty M2 B .<——-‘LL
T o KEASEY 'Y'.-_,,?'

C.O(.d'ihf

m sets of obhoervations weve mw‘le with two aeamh eoils of different mumbey of
turne andit was esoumed that the resistance of the sﬂeandary oiroult mmaim
weffected dus to the small changs of ﬁw soorch co:ll ms.
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Reeultz ¢t Iength of primm' coll = 50 cme
Total number of primary coil tums = 250
Diemater of the primary coil = Te2 cme (average )
Iength of the secomiary coil = 9 Cize
Dismetsr of the secondary coil = 8,5 cm.
Totel mmber of eecondary coil twn = 1000

izt sat
Meon yudivs of search coll = 07 oaie
Total mmber of scarch coil turns = 90
Prinory ocurrent eémp. | Deflection of Galvenome texr Average Meaix deflection
{ome) |deflection of gelvenometer
ON OrF per oope &pe

2 21,5 21 10,6 »
1 10,5 1 10,7 10,6
05 5 505 10.5
Current through ths Deflection of galvanometor (cm) otie fleld
electronagnet {semp. ) oF OFF Gamg) |
425 12 | 3 3044
4 | 1.8 12,6 2957
325 10,6 " 2630
2.5 1 %8 2272
2,25 85 8.9 210
2 X3 79 1895
1.5 6 66 1520

0uT5 345 3.9 o aor
%s | 203 | 26 550




: -t 80 t=
ond_est,

Hean radius of search coll = 0eB cho \
Total number of ae‘mh ecil turns = 100.
Current through the 7 Deflsction of galvammte;z' (em) tie field
electromagnet (ampe ) oF ~ owp m?fms)
'y 1743 1B 1 =s
35 16 7 | 2160
3 148 15,2 2515
2.5 131 , 3.6 | em0
2 RiE- R L FY 1900
w9 | 9.8 1575
1 I SRR, X | 1153
25 3ed $e7 . 507
0025 ) 1.7 1.9 | 304

- The calibration isjopeated by means of & gausemeters The gaussmetor consists of -
s ne'tangulerv coil rotated along the axic passing through 1t8 plane b;} 8 |
synchronous wt@r' of 50 e/e.\ Yhen this rotating coil is placed perpendiculer to
en uniform megnetic ficld,the induced Be0e eomefs 16 generated in the coll
which 1e#wasumd ‘by the O,ER.:O-.‘;,._ The Oéﬁ.c.{- is ealibrated previously by small
8.Ce Voltage of 50 ¢/s applicd from 8 cource attaohed o the CeR.Os Ltself,

The output induced voliage from the gauss meter for magnetic field otrength of
one gause ie taken fron the data supplied by the menufeeturers During
measurensnts the eurrent through the electromegnet ¢oil e gra&uemy inerecsed
until the omplitwle of the output aco. voltege showa a dlscrete value.: The
curvent then ie noted and the correpponding maémetm ficld from the G.B.b. :
caliémtion of emplitude length / volt 4c obtaimd.
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Results: t=
Anplitude of the output s.¢. voliamge / gaues éi’ the goausemeter supplied by the
manufacturer " Rewson Elestrical Instrument Coo G&t}ﬂmo Uagsep UsSeA.

= 0,18 mv / gauss.,

Calibration of osgclilloscope scrsen 3o

" Applied voltege (50 of) | Amplitude of wave Amplitude /volte | Mean smplitude
to CoRe0o plate along | form (ems) volts
y axie (volt), ‘
0e5 ol 12 2044
02 . B 3¢9 L 19.5 ' 13,96
01 L2 . 20

Calibration of electromagnet s=

. Current through the coil of Aépl:lttﬂe of the wave form Kegnetio field
" the magmet (ampe ) (o) (gauss).
0e2 1 278
05 2 556
0T | ST 3 854
1. 4 1112
1e3. 5 1390
1.6 6 1688
201 7 1946
| 29 8 2224
3 9 2502
346 10 amo -
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A calibration curve is drawn of the :ﬁagaatie field against cwrrent in the ecoil
of the eloctromagnet fige (4 )e |

The measurcmenis of the breakdown potentlal of the & in rediofrequency
field have been dome following the procedure of Gill and Von Engel (1948) end
Sen and Ghosh (1963) « The errengement is shown in fig (:'5)s The R.¥e voltege
is directly applied from the source to the electrodes by mu}s ‘of Hhiel ded
cablese The TeMeSe value of the voliage is measured with the help of a V.T.V;M.
conatructed in the laboratory using a (6 SN 7) tube o The renge of the VeT.V.M,
i3 500 volis remeBe The plate voltage of the oseillator is graduelly increased
and hence the r.f. applied voltage to the vessel mlso increcases, At the point
of breakdown of the gas the V.T,V.M. reading shows an abrupt £all of few volts
and gimultameously a glow appesrs in the dischorge tubse This point is 4aken as
| the breakdown point and the corresponding remeSe valus of toltege indicated by
voltmeter 6f VoToVels igltoken as the breakdown vbltage._ %-lee experirent ie
pérfomed in tvoe ranges of prescure. The measurement of pressure in the renge
0¢5 mmes Hge 1o higher pressure is done with the help of a meroury manome ters
The menometer is connected to the system and its vapour is pmveﬁted from
entex;ing the discharge vessel by sorroumding its passage by a cold ice trape
The mercury level is-meaemd by a tt%.lescope Pitted with a vertical scale,
This arrengenent messured the presgsure very accurately from & few nillimeters
of mercury upto OeS mme of Hg. TFor pressures Below 0.5 mm. Hg. to a few
nﬂcrons. the pirani portion of the Pirani Penning gauge euppliéci by Baward
High Vecum Itd. Crawlay, Sussex, Pnglénd, ishsed along with their calibration
curves of the pirani meter for different goces. Penning gau%e bor_‘bion is also
kept commected to the discharge veosel system to test the Jaak of the oystem.
During investigetion diﬁ’emnt gases are used as dievlee-tﬂe medivm like air,~
oxyzen, mdmgeﬁ! carbon-di-oxide,. neon,,téelﬁ:m, avgone The last three gases
have been supplied by the Dritish Oxygen Co. in gless cylinders. These gasee

.ave directly connected to the discherge tube via a stop cocky Air is pessed



3200

2800

GAUSS

2400 |-

N
o
o
®)
{

1600

MAGNETIC FIELD —>
)
@]
o
|

800 ®

400

ol L S . ] 1

0 L 2 '3 4
CURRENT—> - Amp_ - . Fig-4



20K N 6SN7

\

DT ' ——> TORF
. " OSCILLATOR
20K M. v | l
V——D.C. VOLTMETER. - !
6SN7 _TWIN DIODE RECTIFIERS. '
D, T——DISCHARGE TUBE.
R.F.— RADIO - FREQUENCY

Fig.( 5 )VACUUM TUBE VOLT:METER CONNECTED TO
ELECTRODES OF DISCHARGE TUBE



-2 83t

through & serifes of gold water vessel to remove dust em orgenic matiers and
dried by ei’iioa gel and phcephorous pentoxide and is stored in a highly
evsouateid and clean glasc vessels Pure oxygen is prepared by the electrolysis
of = concentrated solution of barius hydroxide with nickel electrodes in hard
glass U tube. Oxygen is evolved at the anode. The gem is pa:lud over red hot
platinm t0 remove traces of hydrogen and dried by paseing over pure
phosphorouspentoxide and stored like air, Pure hydrogen is mlnd at the cathode
in the 6hcmlynis, with n:l.clml electrodes, of a warm comentra-tedl soluticn

of barium mdroxide in a hard glau ] tube. ™e gas 1s puacd over hea‘bad plati-
nm gauge to bnm out any oxygen and is dried by paea:lng over broken pieeu '
of potassiwm mﬁam:d.d‘e, followed by purified phosphorouspentoxide which hoo been
sublined in oxygens Stlring is done in the previous manner. Pure carbon dioxide '
is obtained by the ection of duute sulphuric acm, boi‘wl 'bu free it trau

air. on pure sodium oarbonata. The ges is paseed through com water 0 ryemove
traces of acid and dried by pusiug over li.ltca g8l anfl phonphomw pentoxide
and nored in the evacuated glaas oontainer lauping 11:0 mouﬁz upward.

The whole arrvangement of gas preparations in the 1aboratoxw :la nhoﬁ in
- ;ﬁg; (6-2.%,¢,d. )y In a1l these preparations the whole system 1s connected
to exhmust pusp (Ieybold pump )i The maximum poseible portion of the system is
' vcvaouated properly before any ges is allowed to pass through the system from
- .the point of generations: mzore meldng the final collection, & continbus
| oparation or gos preparation am ite ezhmﬂtion through the syatem u
" continued for a aufﬁciently long hours to ensure a conphts atmosphere of
the gas inside the nyotsl. A1l the gas eontainers are eeparately conneeted %
the discharge vescel via stopoock dux-ins the ov:ervation. 'lmought the
| upermant t.he onbom :mtsda Qxhauzat punp 1- und. |
Before ltazﬁ% the meapurementsy the dieeharge vossol eyutm is continbuely

q ‘ovacwud end properly baﬁbed %0 mmove occ:l.uaed 21 2 ’Ihe oporm;ion procesds

' '2oz~ a considerable period, after which the experimental gas 1- #ntrodmod in
| the systen. The systenm ieflashed a mibnr of times with the ge- fron the
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éontaimr 10 ensure the gas atmoephere inside the discharge vessels Keeping
the pressure fized by pmber mapipulation of otop coclty the breakiown vo:.tége ie
meagured by the VeTeVeMs { Internal impedence 20 X ohm ) an stated earliers
Ohservation at diffexent mseuréa is ropeatesd for several times and Iﬂm ©naon
values of breakdown potonfial is noted agninet the corrcaponding pressure, N
The meen velug éotm noi deviate more then # 2 volts for all the observed values
at the corresponding presgures

The seme process is repeatsd for ell the gases montionsd eaviicr and the
respeotive broakdown potential date are noted for different pressurcts Brna!:dmm
potential meamuenonts above the pressure 0,5 mme. Hge are acmA with alr, oxycen,
hydxogen end corbondioxide using a single diecharge veseolo And for prossures
below 0.5 mms lHge another dimh@g@ vessel ( both of cylindricel shepe butlef
different dimension ) 16 used, In this low pressure rangé the gases necn, helium
and argon are used as dislecirie mediwm,

Heasurements with cxose ptesdy mogmetic field o The above mentioned
procedure has again been repeated for all the gases in crossed magnedic field,
The uniforz magnetic field which was ealibrated ot the beginins of the g:mezi.aenta
is placed perpendicular o ReFe @lectric fislds. The current of the coil of
eloctromagznet ie supplied from o metal yectifier fiited with proper Lilter
clrould 8. Keeping the magnetic field at a fized valm,)_v the pressure is ;raﬂually
changed and the corresponding breckdown potentials ave noteds. ’ﬁzé seme procedure
is vepeated for d1f2erent values of the magnetic fields The process is repented
seversal times and mean breskiown potentials are taken. Brealdown petentiale
corresponiing to the saﬁm magnetie field but &1fferent presoures then constitute
one set of readinge In thie way different sets arve oblained for different
descyats valuss of magnotic Fields Fepeation of the process hes 'been made ;with

all the gasee mentioned as dieleet;ﬁg medime,
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B, ReFe Breskdowmn in swperimposed D.Co Field.

Appsratup $e

(1) R.F. olectricel excitation source (2) DeCe voltage source (3) Gas
gemmtion and purification system (4) ﬁgﬁmmt pump (5) Mercury mencmeter
{6) Diacharge tubes £illed with rare geees. The whole experimental arrangement
1e shown in fige (7 )o The r.f. excitation source used in this experiment
wes the one descrided in the provious errangemente The ref. vollege is applied
to the highly polished and clean vpamllel sleotrodes fitted in 8 thick glass
- eylindrienl vessel, through two !pil filled condensers each of 10ureapacity
and capable of suetéining a potential diff@mm? of 3 K.V, m@ two
condensers oot as blooking condenser to the applisd dece voltage. As the
impodence of these two eondensors in rediofreqvency ie very amell (<< 1 )
B0 the VeTeVells torminals are comnected towends the refs gourcs 6id of the
gcondensers an precautionary mecgure o protect the iralve of the VeTe¥oMe
The VeDyVells that 1o used in this experiment has been deceribed in the
previocus ex@ezﬁmeixtai érmngememt. The source of de.c. voltoge ié 2 packags . .
of Gry batierice commscted in sories and ocepabls of change of voltaege by
atepa of 90 volta, The de.c. sowrce is conueots#d to the electzodes of the
Gischerge vescel vio some refs chokog conncoted in seriess A high value
renistance is connected in aeﬁesf‘ég Zg;;g;;l the current when the ves.%i
bagomos condueting, A switeh syetem disconnecis the decs SOUXCE from the
veessele The experiment is performed in two ranges of d.ce volis/ome The
whole experiment ie parformed in the rence of pressure 0.5 mme Fge t0 &
few mme lige The meesurement of this preossure where necesssry is done by

the mercury monometer iR the sams mamner o despribed in previouva arrangenent.
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Fofora mtarting the octunl exporiment with variedble presoure and high d.Ce
volt/em the whnlé syaten of dischavrge %essel 13 exhauated by the Ieybold oil
oxhoust punp am gimultancously balked for a convidersble pericds After that
the system ie flmched several times by ¥he exporimental goe to cnsure the
atmogphere of this gas only ﬁmu@‘x’% thﬁ.a‘sy;swme The game procefure ie
£0llowed for all the gesges stullede The d.a. voltage 1é aeppiied to the
eloetrodes and the Trefe -v‘éltage is gradually imzﬁ?asad‘mﬁl the gos of the
conteiner chows signs of breekdown. At thio moment the d.co sowvrce 15
ddeconnected to prevent the damoge of the polish of the electrode surfaces.
By chenging the applied does voltage 1@" steps of 90 volté the corresponding
roFe breckdown potentisle are meesured. The exporiment is vepeated sevaxjal
#imes and moan velwee of the breakAown potentisls are takens The whole
experiment is performed for scveral diserete valuss of pressures

Identical procedurey as deseribed abovey ie followsd for different
experimental goees and the eorresponding obgervations made at differert
premm.réa: The gases used in this experiment sa ddelsctric mediun are dry puve
air, oxygen, hydzogen, carbon=di-oxide, heliwm, neon =md argon. The preparetions
and a%&rmg of the first four gases have been desoribed previously. Heliuns
neon end srgon heve beon. cupplied by the mamufeoturing compeny in Geleler tube
 Bitted with alwnimmi electrodes Theoe tubes sre directly used as discharge
vesselge The pressures of the geses inwide the tube are @.veﬁ by meinufeoturer.
The é@erimen*{; with tms@ vesuels give resulic for emell superimposed dede
volis por eme At constant pressure ince hore the length of the discharge
eolwnn was large. Other gases are treated in o small dischirge vesesl to

gat the result at high spplied deSe vOlt/em and at differont Prooouvess
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¢, Iow pzﬁs&m gap breokdown by secondary electron resonance {a) Vitout magnetic

f1e1d (b) Vith magnetic field |

Apparatus 8=

(1) R.¥. source of varisble frequency (2) Diffusion punp with rotary ezhauss
. pump (3) Gas prepsration and purification system (4) Plectromegnet (5) rirant
Penning Gauge (6) Discharge tubes. The diffusion pump used in the present
experiment 16 an oil diffunion pump mede of lesk proc#slmetal body. The Iaybold
ozhanst punp decribed esrlier sots .m fore pumnp stage of thp diffusion punpe
Stllecreoil e used in the diffusion punp. The RePe excitation source and the
Vef.v,ﬁ. to messure the Y8, value of the voltage of excitation ave the some
desgoribed m the previo;x,s errengenente The sacme i8 the cose for elsctromagned
and Hraxu;?enning gaugee The Pirani section of' the gauge can resd pressure
upto few microns of Hae for different guses 2nd penning géﬂ?éc‘sion-haa the range

down D 10’5

mma Hge for precsure measurement. During the experiment the
dﬂﬂcmrge contednersused ere all of sylindrical geometry having different
dimension of length and game radive ond mede ¢f pyrex glass., All mensuvements
wore mode s%vith parallel external electrode gysisme plaeed perpendicular o
the axie of cylindrical vesse]‘.q Befors wsing the disghsvge vesasels, they ave

i thoroughly cleened by concenirated acids end alkali solutions end bakeei wder
evocuated condition for pome time to remwe-a;ll‘contmimtmm‘ The euperimental

~ eontainer 1s connected to the diffusion pump end their juneiion‘is sorrounded by
#0lid ice to prevent oil vapour to enter the disoharge vessels An "Y" connection
18 joined heve with the discharge tube. The other ends of the comections ere |
fitted to perming head and ges systen respeciivelye. For the present experiment
on:l& hydrosen el alr aﬁe used, the preparations and storage of these tmo .gaaeé
heve boen discussed in tho previows chapterse The meroury cup stopeock controlo
the gee flowe The whole experimentsl arranzement is shown in fiéo (8 )
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Bofore starting the original exporiment, 4t 19 necessary to test the
exhaust eapéeﬂ.ty of the dufusion pumpe For this purpose the diocherge tube
systen i dicmentled and dnstesd Perming head is directly conntected €to the
&iffusion puspe The rm of rotaly pwp for o fow hours Jowers the pressure of
the aystem to about 10}%13. presaure, The diffusion pump is then started by
switching the heating coll and running 20ld water through the cooling pipes of
the diffusion pumpe After about five to six houvs the prescure reeding in the
Penning gauge ehows a steady vawe of 5 x 10“5 o Iige which 4o then maximum
exhewstion capacity of this diffusion pumpe However by commecting the whole
discharge tube system during the sctusl experiment, the prossuve oould be
lowered to o steady valus upta:i:oq mme Hge at best by proparlab,aking the
eycten end operating the diffusion pumps for about tien houra. At this otage
of prescure tho whole exporimont ie performed keeping the exhauet systim in
operation throughout .ﬁhe eﬁﬁawzaﬁiom

Dm*:!,ng the experiment 4t ie proposed firat to see thot the meomm.m of

mccndm'y electron resonance breckdown is epev'ative in the prosent aetup-

Mecsuremenis without mazmetic field t=

he most distingulshing cimrscéeriaﬁ.e of the mmmm elegiron resonance
brecklomn machanism io that %he‘ breakdown voltage must be Mepenéent of the
nature of the ges in the seme vensels Hydmgen and air are used as two different
geses for this purposgs Starting the experiment, the whole eystem ie
econtinously tla_shed Zor pometime by the experimentel gos with the help Qf
rotary exheust punp 40 create ﬁze atmcsphare of tﬁe gas in the ﬂischérge veesele
Then the actusl operatzon of exhauetion 1s started in the manwer atated earlier
Whan tha penning gauge showe the etcady pressure Qé.i&kifn cne micron mmuﬁy,
the vessel is set for teiing observationa, Xeeping the whole exhaust systen in
the xuny the refe b:makdown voltage of the diel ectric mediwm of the veesel ig

measmced, which is maiaated only %hrouem a.ppwame or glow. in’ the vessels buy
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no £all of voltage generally teken place as stated eax-liar; By varying the
frequeney of the oseilatory the breakdevm voltoge meosuremenis 4g repeated
until the cut-off frequency ie obtaineds At frequencies lower tham the out of2
frequency, the dielectric medium Dehoves like en imsulator to any emount of
refe voltages The whole experiment is rvepoated for hydrocen and aire The iwo
curves obtaired by drawing breekdcmm poientiols ageingt frequency for two gesce
ghould be ldeittical £ the secondary electron vesonenee mechonicm is oporatives
Cace his 1o vardfied, the later part of the oxperiment is perfommed using only
air as dielectric medivme
Using the cylindrieal chaped ﬁi@éharge ‘ubes of differont lengths and am§
" padius and each one properly treated for ¢leoning es deseribed ecrlier, the
broakdown potentisal measurement 18 mede for all tutes one after enothér for
differcnt frequencies availeble in the present setupe The measummen'&s_ém
lirdtod by rofs cubput wz.ta@a: in the kighest frequency end which 12 approximately
40 Mo/5. In each case the megsmmeuts/am continued upio the frequency sii@atly
lowor then the respeetive cut-off freguencies which are different for difforent
Jengthe of the diachmrée iubes. The eylindriccl vessels used are all of pame
dimmeter (dicmeter 3.5 oms) and lengthe emy 5 ey T cmeand 15 ome The
oseillator frequency and corresponding limited output voltage a}lewe only to
mossure the lineay portion of frequoncy Y. breakdown potential curves for all
the Aischarge tﬁhes montioned atoves It wmﬁ omy poacible to get one or two
peinte beyord the cut-nff frequency z;egion dve to limited rofe output ﬁlmge.
However ths glow at brealkdowmn in this region is vexy faint and only appears on
the glase surfoce unlile the nommal atam'w”nere glow appecyrs in the contral
portion of the discharge waa&el_% ‘
Eporiment with maametic field s-; The !m:tifom magnetic fisld 48 ploeced
perpendicular to the axis of the eylindricel vessel of length 5 epeand coverdng
the whole longth of the tube in ‘the wiform iinee of forcei-.‘_i The arx-éngeman’c

nokes the megnetic field perpendicular to Pefe elesotrical ewiﬁa'&ion fﬂ.@m&;
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Ag the dimensions of the pole foces of the megnet are 7.5 om. X 4'5cm. and
the length of the discharge tubes 15 5 ome, the tube lies entively within the
pole fages. To investigate the effeet 0f mifom magnetic f£ield on the breckidown
potential end corresponding cut=off frequency in the secondary electron |
reaonﬁme breakdown mecharndiem, the pingle discharge vesesl mentioned above ie
chosen for the whole experiment. Keeping the megnetie field stecdy at some
valug, the same procedures o5 adopted in the messurements without megnetic
field, 1o followed cnd fregquency versus brekdowm potential curvé plightly
beyond the cute@ £f frequency io obtained, By inereasing the mognetic field by
some diserets amounty different smhlcuwea are obtaineds It io obeerved that
with the inevecss of magnetic field, the breckdovm potential ab iﬁenﬁcaﬂ:
fmqmmy.immaeee and corvespondingly the cute-off fréqmm;f isg shilfted ’
towerds the lower frequency valus, but curves are Adenticel in naltuve smong
themoclves and also with the eurve without magnedie field., The obgervations
were made oni higher and highey magmmitic £leld wntil further obgervations
could not be token due to limitation in the output power of the tube;. It i to
ba noted that every obaeyvation of breskdown potential whethoy without ma@atio
Tield or with maognetic field is reprated several timesy and the meen veluwa is
token, It is ob?emd_ that the brakdern pétan%ial nover deviates more then
+ 2 volts (remese ) £ofm ecch other in rep&qa Csarvolicns,

Leght _ .
Effect of magmtic ﬁelﬁ on uhez\ini;ena:.ty of refe Gisoharge columne

Apparatus e
(1) RoPe excitation sowve {2) Dlecharge tube £illed with rare gams (%) Speetroe
graph (4) Thotoswtace (5) Morcameter (6) Electroamagnete The RePs elcotrical
excitation source is the save as bufore, ‘mw dlocharge tubes are oylindrical
tubes f:l.tted with electrodes and £illed vi*:,h yare goses such &8 neon, AYgon,
holium at pressures of 10 zme Sige A coxwtam, deviation mctmphm%er with

arrengenent 0 measure the wavelength of the apeotral lines directly hes been
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usede mmfzezixomewem@ 6ell euﬁapiiec‘i by cerveses g pim%ca&rfaee which yielde
photo eleetmac‘;% exposure to light. Tizia 18 used t0 measurs the dirsod |
Antensd ty of the beem by the amount of current that flowss Vo ezternal vollags
i8 nscoesary o collset the pmmzecmmg Yhen the two eleemdes are
eonrseted through a m@manma:mrg current flowis deperding upon. thelintonoity of
m’-ngﬁt:.; In the prasént expoTimcnt the surfoce 1o éhvays exposed o the
whole : discharge tube amd
: @ bema from the e@wmm@mmwn of
intensitics a,q%m&e without and with e magnetic fiolde The ceme elecismag,mt
deserdbed earlier is used herase The whe)le exp@rimem;al arrangenent is shown in
f1ge (A s | |
The experimeat is performed m w0 wayne The discharge tubes ore excited by
ot elaeiries.l exnitation source epplying power direcily %o ealeetmaees. The
tubog are used s éawse to the épeem@aph. Tae negnetic field is placed
perpendiculsr o the axis of the tubes and BO perpend&wlar 0 the refe eloctric
‘ﬁelﬁa Viewlag through the telemap@, come linee are @haeen serielly from tho
speotrun and their wavelengihe ave abtaimca from the calibration in the spec tro=
mﬁem‘_ Repleping the e:mpieée by & photographie emé&a,_‘ eprsums are tékem 6:1
[} @hﬁ%gmanhm nfi;sfe of thoée spegtval 3.1:39@. The . ma@étie field is ﬁhezi
estabLaned 0 gome ﬂimm’ta valuge amd in emh cate the apeemm of the seme
' Z!.imsa arg *samn expﬂsm@; the phu%mpbic pla‘m by ﬂw s&m mnmmt of time a8
oefnrs. A...l the exposures were daken in tlie same rhotogreaphie plate %o ensure
wnifora developing of a‘.ﬁ the sma*m teken at &iffamm magnetic ficldes The
plates -were scoamed by memphomﬁmr o gc:t the m@mmw pms’f‘i les of all the
Alres . at diffevens maagzmt;c i‘:ielﬁ mzﬂiﬁiotxo Same imanse lines, vhich were
photosraphed ag very dark lines _m' all the specirgy could not bo spanned for
chatige of iatensity by the present éémm@%eg.. Besiﬁexa theogy dn 21l other, lines

there is & marked increase of intensity niﬁz'immmé of ma@m;wﬁmlr;,
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" fn the noxs port of the experivent, the epecirograph ie removed end the
photo uurféca is ploced before the dicchorge tubea "ﬁm ReFe exeitation is
put off and megnotic field io increased to inmveetigate 12 there 1o sny effect
of the magnetic £ield on the photosurfece. So eush effect wom fowdo The
| tube ie exoited nnd the megnetie field is increamede The photocurvent shmé a
gradusi inovease with meguetic fields Dy chenging the ponition of the rhotosurfoce
with respect o dilecharge tube and magnetic field the same result ie obtaineds
Hence keepinz-the photosurface at the same position obgervations were made
for three diwhaige tuées in the manrer desoribed abo;m, Have the photocurrent
yield in token prﬁportional to the intensity of light, It is necessary to
montion here that on application of magnetic Tield in the seid menner, -the
whole discharge column 18 fomnd 0 .be visibly constrfiqted, This wed gamml

in ecase of &il the gomes studied.
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