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. S C 0 P E . 0 l' ~ It E P R E S E lt ' . W 0 R x. 

Xa the preeent :taveattga.Uon the toUowing probJ.-. iD the el.eotrical diaobars­

pbe~ ba.Ut lJeea ~eUgated.· 

(a) 1~ p~ttra m. radiofrequenw oond.~tirttV aeaaureaent•• 

(b) Hob111t1 an4 4itfu.Con ~f eleotrcM u JDa~Detic. field• 

(o) va:nauoa of diecharge current ~ ~ -tic. :t1e1d. 

(4) Spectral line X.·teDP.ttea ill Glow di~eh&rae 1Jt a tranaveree aagm,Uo ti~ld. 

(•) Variation ot ;rOl'IUeld•e eeoo%14 coettioie~t W1th (1/p) NUl nurgnetic field 8lt4 

~altdowa ot saae• in • ~.ree aagnet1e tiel4. 

(a) fJa1!aa. P!l!!tttttr.a ta reto#".!!!'f!'!!¥W..S.2~P::f!1v1»! JH~u:reeenU.a. 
. . ~ ' . . 

"" 
The probls Of racliotrequency COliJ4VotiV1t1 ot 10ld.•ed £YeS hae been iaYeet1gate4 bJ 

ollf.l&j ( 1932 )1 ApplatoA and ChaiJUD ( 1935) ~ also by :rm- BD4 ibaatstr (1937 ). · 

Mars-au (1946) uveetigil\ted theoretic~ the conductivity ot 1ol'd.ae4 8880'5 apectalll' 

tor ttequeaoiee 1n the microwave ::eaton. tektng inw conelderat1on the ~11 !olt.._ 
. . 0 

d1etrtbution_lmt for ,eleotron velooi ti0e• m.:dlar:J¥ the problem of rad~uel'IOY 

fJOndWJt1vit-/ ta prettenc• of tJl'fll'lSvene m.agMtt.o field W6IJ tnve•ttsau4 b7 Appleton 

an4. l3ooban.w&Ua ( 1935) _ ~ aleo b,y G~int· ( 1959 ). 

b method ia weful 4ue to tbe teet that tra the rat:liotrequel10y coutluot1Vi'Q' 

-mtasurement.P, t is . poeeible to calculate tile plamna parwnetera auch ae col.Ueion . 

1'reflWDD1;•lect:ron donei\7 electron temperature, Deb.;e ehieldiq dijtaooe qa t,_ 
. 41eltotri0 co•tant ot the plaaa. A preoue knoWledge of theae po:remetere., their 

:Yarl.ati.Or& Wi tb. pn8M.U"et <1lGObar8f! ourrent mel ~ttc :t'ield ta euaent1al fo:r ·tbe 

J)l"'Par .tderst.anding ot the ~~Hhard.am. operating in· the dJ.eoharge. 1h0ut;11 the:r:e ha'te:. 

'been some me~ourem~nta ot these per~e·tera !D the microwave regioQ· the oQr:re•pCW11Ds 

data .j.B ~ ralliotreque~~ been c~ativel.i lltt~ reported. An a:Ltel'Qe.t1Ye 

m.ethod hoe been develope« ill th1e lel.Joratoxo,y tor . the mcumuremrJnt ·of radiotrequet107 



oo.duoU:r.:l.ty ami: ceae~• have- .... made :m- o$$e ot ~Ut~~, A&Ol:lt s:epaa; bJ4NS~Ri 

a:l.r d Ca:tbol'ld!Oxlcie _ &Di the -plM4na paramete~ e:iid their-VtU'!atiOI\ .-•• JU'eieurt 
' ., .. ,. . 

' . . . 

41t~eharp evren't e.a4· ~tie fiel4_ have b~en etud:Lect_. 

(b). ~J!W.;t;z &D4 41-f~1Pa ,9#., ,e~.f!.UO!! 1:! l§¥m!t&o. f!~¥.t. 

*!he.· detcmtnat1on ot_aobiU.ty aQt1 autulfion oot~tl~:len"t-" the aat\lre of thil1~ 
' . . ' . . ' 

' ' ' 

- b:realc4awn WJl tage 1D g~s 1n radiomquencv mi4 a1orowa.ve reston uDler a_ ~er .. 
' ' ' • ~ • ' ' ' • ' J '. • • : 

'-

llagnetio field -~for Underatantltug the X»itw:'e ot the p:rOoeesee ooo~i:ig _d_ 
' ' ·. ' I 

-ttte l,l"~own. fhoueh theft! -have been a good deal (Jf mea.euremen:t• ot the moblli v 
ooett'iq~ent tor a wide ~ ·ot- (E/p) Yalua.Ju 41fte~nt- gaaee the oorreapo.u.tig 

- me1;.u,ur~mente in presence of' aagMtic field ha~ ~en l:l:ttle repo~ ~ for. !olmaeWil 

aQd GtU: ( 1938) thowed fi.om t'heore'tioal oons1deration toot the IIObi,U tr o:oc«t,ctent 
. ' . ' ' 

i. : 

t• the time between til&_ e1.13oess~ve co1Ueioni._-~e meb111ti coetficient i:Q. " 

preemm• ot m.aanat1o field -ban bee• cle~min.eli in caaa ot b!!ltuat neont ~Dr; 
- , - , . . .- I . 

~ tw"dZiogen · ~ br6ekdown aentn.tretienta . ta J;)raaem• of ~W~pt1.c ft_eld 9.114 ~ 

fl'om radiotrequenoy cODilta)~i~ v m•as~nte 6lll the v&lidi ~ ot. 'l! .. end Sntl:· 
-~· . . ' ' . ' . ' 

. b a.ttt..1on, ooetfiotent ·~r-~.lec:trone :bl Pftetn10e ot ~ti~ fiel:4 haa, ... be.ea'-

, .. . .oalo~ed tl'OID :tne ie·aaUl"'d 4••· ci'Jnduct:lv1 v of the ~e. 'lb• pioblem ••-~r · 

the di~101'l ooefioient ot elec'tJ!Ona in a d~~tion pttrpendi~ubr :to_ ~tt.c' field 

~· i!lYe:ne:t¥ u ;/ .e ~atecl· by ~eM and GiU ( 1938) or ~:reel,- ~ .H ' .-
- - -

aa precU.ot~d b7 Ruse;( apa W~lUama ( 1949) he$ been teeted in :the preeent ~auPt1<m. 
c • '. ': 
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abt reiln4t• ob~a. W.e been u'WJ.ae4 tor· oal.cul$Uns 'tbeo"U.Ciill8 tbf 
,•, 

b:rellk<!own w~tagea ·in geeee in preeeJSCe ot ane;aeUo ·ttelt. 

(c >. :Variatiop. .. ot d111C~pl!fl,!!nt !9 ,a ~:rfJ.e ~tio,. fte,M la a lQQ! ~ieob!ll!.l. 
When a -.ae;netiO f1el4 ..ow upon a glow diaobarge var.t.oue change& such as iftc:rea.ae ot 

' . ' l ' ' ' - . . ~ 

equivalent pree~ure• &!Ontaac 1n the.lf>D6th ot cathode dark •P~•• a ohmlse 1D m41ai 

ioa 4eneitJ aDd a aa:dted ohanse b the _Tol~Se our:cent ohti~terutto• ot the 

41r.acho.rge .take p~e. i.theoreticallnte:rp:retation ot these phenomeita have bten 

prOtt~ed by ~own~~tmd ( 193_a·),· Guathe:ftleh~ ( 1924) and al8o b1 AlU.. ODd Alltta 

( 1937 )-._ Most of the expa:c-imental work t.:n ttlle field he,a ·'bten done 1n a lonp:tu.dinal 
' . 

aa&netic tieU. '.the e1':tect o~ e t~e:t'Se ~t1o i'ield on the pos:f.tive ooluaa 

as reprde the electron ~ra~ eleotric field gradient and the new eltci:l"'a 
. ' 

denllity hes been ·~neoreticall.y oal4U1ated by _l3eokma:l ( 194S)~ -~UGh there have l)eq 

••e •~ents aa x-ega.Na voltaae current obaracteriat1cu in a (!ischarge tn a 
·, . 

transverse magnetic tield no theoret:Loal itlte:rpret&Uon ·bf.W been provide<! and. it 1• 

worth wbi~ to UZIIS~rtate a syatemaU.C iiWesttsetion reJien\~ tb.e Ya.rl.at1on of 
. ... . 

diBO~ge C~nt Ul a Variable trant.mtrae cagnet1c t'1eld and ainee the diEJQhal's-

our,ent t.a· a _fUnction of re.dial elect~ 4ens:i:tf and *d.a1 electric f1eld1 the 
. . ~ . 

preeent !nvesUsattona arc expec•a to show bow b:se par~ te:ra ve WlllmD~d 
. . . . . 

by a t:raneve.~• aagaetic tielcl.\ ~- ~aperimenta.l data will also provide a 

:Yen:f'ieation .of the ·tMo:cy provided 'b)' lJecban ( 1948 >• ·.'.fhe present 1zweattip·W.on 

' 
prondee !•rimtmtal data 1n coee of, alrr carbon4iox:lde, heltua, neon end 

• f• 1 

· bJdrogen ad a theoretical iftte:ttP,retation ~ been ~W\18ht to be pro'Vid.e4. 
. . 

(4) ~ A:J.!le. ,Ia.tene&:ttea 1n Gl.gyt diecJ!&a :ln tJ. ~erJie .. ~tjlC f&el4 •. 
. . . . . . . . 

( :-

diaoha.rge with regard ~ Varitition of d1ech8l""ge curr-ent, the preesu;ce of the 

e110loa~ gsa .have been et\ldied_ bT --~~:r ar.t· SoholbJrr (1938)1· Fow~r .etll 

DU.tfeudack ( 1949 ) •.. Jesideu 'the ataove Pa.remetera . tne ~ffeot ot an' $sternal magnet~ . 
' . ' ' . . -' 



tit'tl~· on the interwi ty ~t epectz-~1 ·lUle ~as · be~n studied by &k,Pl~'ltt ~ 1939) ~ bj" 

:Pabrikant aul ~~ (193Ss. 19,9) in case of inercu;ey Vapour dischargth With imreae• 
. ,· 0 ' 0 

:tng· maptio field/ the~ntenai ty. in case of lfg~ line A ~:;: 5791 A and ~ •. 3905 A 

gl"~duall¥ i.mreas~e ar¥1 ·a~ a. ~ value ·gra<h.m1J¥ falls. Kulkami, ( 1944-) 

tQ.sb: made similar observations in ca.Se o:r constricted discharge ~ · tt3cfrogen. rro 

theoretical e~lanation of the phenemena weia however prov1decl. In order to.· 

um~rstand more Clearl.w ~e brJ!"..a.vio~ of :raat elec:flrone having ene~gy £Teater tb.en 

the ~:mi tatioa ~nergy _of the gag it !a proposed to make- a; eya·tematic o'bae~tion of 
',·. 

the 1ntenai ty distribution of ·the spectral lines in the glov; discharge :t;n. ga$es : 

like Jwdrogeno ,1aelitD and mercury VapOlll' in preSel'lCe \)f a Va;'iable transverSe 

(e) Ve.I-ia:tion p~ T~m '~. second coefficient yti;tA,. (nl ;p) ~. mtW'l.e tic field and 

.. ~akaown Of S¥eS_iJ! transve.;p,e. m,e~tic field. . 
• • j. : ' •• • ~ • 

The variation of . ~nsend ·~ second. c,oef:t.'icliiel\t With (E/ p) where E ;t.s the b:reakaorm .. 

voltage p~r unit length mu1 P is .the prese'W:'e has been studied by a la.rge %.\'lAber 

of' i!We~tiga:tol;"a in various gaeea. A systematic investigation of the pro:bl~ was 

mde~~aken by. Sen and GhoiJh ( 1~2) ·in case of air in cas" of ele'ot:rodeleae 41.ecb.a'rge 

and a theoretical equat:tonwas,developed taking'into consideration the various 

· secondary p:roce~ses oocur:tng in th~ discharge. In ord~r to mend the tneory in case 

other, gases and also to verity the validi ~J of the t.\10o:rr over a, Wide_ ~ of (E/ P) 

values .the present inveetigation has ~en l.lUlierteken. To fiml thele£:fec~ cit internal 
' ' '•, t• 

·electrode meaeu:rements have also been mode with discharge tubea fitted with . 
• , ' • ' J • ' ' 

. electrodes. The invest1gat~on reports the :results .in CG.$1! of heUun; neon end argoa. 

The gemral effect o:r magnetic field on tlW discharge phenememi he$ been shown 

bJ 26wnaerui e:ld Gill ( 1938) as we~ as by :Blevin atd ~on { 1958) 1$ to ch~ the 
I 

p:ress~ .P tp an_ ~ff.ecti,ve __ vall.¥' ~t preas~e g:Lven b;( P6 = P ( 1-+0
1 

H 1-/ Pl) Y.2.where 



o
1 

• (·~L /mw8 .'Where L le .~ me• rn. path ot ~--eaeo~n·itl· the eaa _,a 

pree~~ o:f 1 •• ot IJa. an4 · \J..- tab rmaoa wloc!it.,v o:t the •leotraa. 1iff Y u a 

tl.llOitan ot (1/p) tt 1e qatll'ffll to fJQPpOSe tba~ Y Will OllltDP in pnaeDCe ot 

jaap14o .tield ofid t'ile Mtwe ot .ttm o..~e baa been ~nWatigated in cue o:f au 
the ~e aufle nntt • at~t baa ~en mad@' tO preeen:b $ .theor.v wbio;, o• ttl!tpl.Dia 

the obeel"ftd rcat.Q. ta~ 

In calculattng thloret1c~ ~'*le breakdG'Wft voltage· 1n cue ut pees UD(ter the 
-' 

twot1oa ot the ~·tio tteld 1 ts ~tion aboul4 alSo' be t~en into cons14eratloa 

and a cle'ta11ed. th~ory haft been put tonro•·cl by··s.n d Gnoeh ( 19&2) resardinl 

b:reak4o .. ot guse~S 1n crossed elestctrl.c Wltl matZ.netie fteid. ~ pretH&n·t work a en 

. e~1on ot tne. thtoJ:..y devitloped by Bon and Gboah ill o•e of bell \lilt neon ~ &rc01h 
' 1 • • • 

The bftekdown meew;·~nt• bavo· been exte:,ade4 up to rtlldiotreq,WJDO:f reatoa 111 

eue ot these tbreo ~· and in pnUJence uta tranwe•• magzae'Uc field. AU 

pnwioue det~xminatione amch na tho~; ot Th=woa ( 1940 ), . Hale ( 1946) were pertuae4 
,•\ ' 

in a. resonance ~~~c field wbe~ t~ rel.D.tten f · -= € H /rnc~taa eattef1e4. 
' ' ' . ' ' . O.p pl.; ul. ' 

:srt:mn ezia b1a ucociatn ( 1946) •stel;dod b meeeuremnts ~l) to mc:rOwave rtll:;10n. 
' ' . ': ' . 

IJ.lhe object of t~ present . ~~~t~tion .,., the et~y 1'~ m.ttt!"O of var!Qtioft ot 

break4~;;wn voltage in a mn ll'eeottant m~tio t1.~1d -.,... the .t'rttfltt~tr.acy ot e:~ltat1oa 
~ , 

:te fr;;r· removed ff.'CIIS the !"eOOliant •.mlue. A det&U~d tbflio1'7 baa bee• put foJWard b1 
. . ' 

~a d Gooeh { 1963) ut1l1ZintS --l~ .,_.., ( 1952) of md1ot1"0qw:oor breo.kdown 

in which ~e ~teet ot ~sn~tie t:t.)ld ·!u• be~n euitnb:S, introd~ ~ pre-.at wol"k 

is the applloation ot . the tbecms iQ case of 'b~t\kdGWil ~ hel1un1 -~ 4lll4 b.rm. . . ' ' ' . ,•'-;•,.·•:·~ .. \. 

' ' ' 
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IfatU.ofreql.A!m.J con41M:t1vity me~ente Mv$ beea made m the oaoe ot 1~1Jec1 

~ee such a&J argon0- h3Uta, mon, a.ire. twttrogen and O:arbondiozld.e over tho 

pressure ~e ot a few mtcwno 1'b 100 mioroM end uudf1r an external magn$t10 

fi~ld VUl"f!ng :f'nJm 0 to 550 gausa. !rom the experimentell;v dete~d wluee 

of cry the .real part ot ccmduct1vtty it bas l'ieen posstble to oelcule.te the· 

electron dens1 v, the eolUatoa t:equenoy ll1IJl.!i electron . tempe:ratu..~ em stutlJ their 

vm:-tat1on w!tll preeoure, • diecbarge curnnt and the maptic :field •. A 

qwmttta:tive b~ hae been proposed to explain the VQ.l:'iat!on of eleetron 

Wiaperature With ~tio field tmd the. e:penmental data ccmpat"e well With~ 

tm;oret1cal ~at:Wn. spec1a1J3 to:r low valueepf pre~au.t"e ond the maanettq field._ 

!he preesure (PR)mx at which tl'lf!i r •. t., comU)tivi• beoomefa ~m shifte 1iO 

h1t;hte1" valuee Wi't;h tb(; U»resae of the ~tiC field for an the sasee ntmied. 

t1om1 qUant1tat1ve agret:ment with t11e valu~e.ot (t»8 )
11

a.x derlved on the baaie ot 

the concept of eqUivalent p:reeaum and the ~tioa; of raaiom "Velocity. With 

tb9 magnetic field am tru. e~~ntal values ie ol»aerve~" The dielect!"J,o 

comatant f»331 th~Debye ~eldt1'16 d1e1:s:cce h!W$ been obtaS.nsd from valuee ~ ~ 
sM.. their variation w~i:th magnetic field ~ pressure hee been studied~! A· . 

qualit$tivo explanation of the variation ot these tflo pareme~ hae be~ll 

BU~se.etea. 
!" ,_ ' ~;·. • - ' ' " 

The <fal~s of mobiU. ty COt9:tfic1ents of electl"one u 1on1Ged gsees e~uoh ae beltua,, 

~teon9 argon aD1 i;ordrogen in preiJel!:lCe of a tranrwerae ~~~t1o :field vm;vUie; htm\ · 

0 to 200 seues aai aver a wide ran~ ot p:rcesau..."'t!) hwe been canpu.wd fro!~ . ' ., ' 

. \ 
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(a) bzoeekdORD voltage me~ento am. fran (b) rad.iofrequ~mcy conduct1Vi.V 

meam1:remtms$ !fhD valid:i.~ of the ~J:'eSs1on P/ }-J-~>. -:= 1 '+ c, H7./p7.4~dut'led ·bl 

~d and Gill (193$) erJ4 also bJ :Slevin ®lid Haydon (1958) hae beea tested 

by :~;)lot~ fl I PH msai.tlet I I p'). and tho c~. 1s a lltraight ~ for a Um1 ted 

range .. of preaatn-e above .125 am. o1!, Hs• The constant o1 is found to. deere~ w;t th 
' ' 

the inoraaee of the ~aptic., field; and ~he variation of a1 ~t H te pambolie 

1n na~~. An mae~Ucal. .,xpresoion has been dedw:ed which expled.ns the var1at1oa 
- . 

to a first app:rcn&atioo. 

!fhtr: variation ot diffuaton coetf1oiefit. of electron$' in s. Vfllllable ~;ree:u 

m~tio field~ been e'fMliecl at a fiad p:restJW'fl in case of neon; h~Uun, 

bl'dmgen carbomU.o:tide M4 air ·by m0aewrit3$ the conduativi ty of the io~ed s•• 

It ·h.l\9 be~n noted that rd.:thia the l1nti te ot m.easut'emeJJ- ( H ( 100- sause) the 

no~1 tliffusion tlleoey of· ~nd holda f.lnd ·the ~atton o_f D/ D'H aga!nst r 
~s a atrm.f#!t Ume~t l1he value of the ooN)te.nt o1 ~~ however a ftmctton of the 

~tic· t'ield and a s1mi1ar theorett~~ · e:xpwession tor o1 as deduced in case 

ot electron mob:ll1 tq bold$ in th1e case a.J.ee. B" ~us cl1ffUB1or~ ~ electl'O~ 

within the J>a.nge of (H/p) values •ed in the blveetiptton has been obeel"'ed .• 

!FiretJon ~ ¢~i§gbarpe cm:n?nt tn a .. t~ ~t:tc ;Seld In i slr.m s!&•ersetr . 
The ~iation ot 41oohatt~~ cu.vrent in a ~ree m~tiO field ( 0 • 500 gaue•) 

~ ·been stuUed :in the post t1 ve colum of e sltN~ diScharge 1D atr, carbtmdloatt!e 1 
. ' ' 

~gen,'!gon and mon m tb1n the presem>e ~ of so to 200 mi:l;Utoft.Tiut 

o~nt sradual.l¥ noes With the tmrease! of :tb.e mapt1c field then att~ a 

m~w value at s particular value o:t the m~tic. fi(}ld which :ts tbe ~ for $ll 

tbe ~~e w.'ld baependent ot presetat'e for th.G · soow 1!:1:1-tial diacharae curre~nt ard 

~ maximUI valm of the current ie 1uveme3¥ p:ropoX'tion-s.l tc pressure 1n case of: 

aU-~ gaaee. U't111~ Beekman•~ expression (1948) for axial electric field· 8111-

the ·radial electron denei ty dietrtbution in a tranaveme magnet!c fteld a m.atbma't1,ca1 



pPMiJaioa tor tbe d1aobQge cu:rre~t aDd 1 te vanat1on W1 th ·~ ~Uc field ha.l 

beenl dedwed• , !tbe theoretical· r,aulta are in ·qu.al1.ta"ive #lgl'eement w11b. eapel'imeatal 
. ' . 

o'bseri'ationa ~ the :oa~ee of ;ducrepaz:aai' hav' beezi attrlb\ltecf ·tO (a) ·lfat tat1o• 
o:t :S..,Olcmall'e .spre .. :ton 'tor elec11ro" de~ty dietributi.on':t:mel ~C4 elect"-• ftel4 . 
cma (b) absemo o:t, ctata. tl1r tr~~$.cm o:t-'eMr~ l.oa~J. til. &::olliaion Jln.d' the' .-leotroa 

temperQ.tW!'e at (E/p) yaluea a;b whic~ thei p~Sent obaervat1orm bD.v •. been me.de. · · 

'.!he l"ftlati~e inteM1tleB With iUl Wf.tht~Ut ~tic field Of some Of :the. 8Jl'Q1w.-..&i · 

UJ2eu :frola the . poei tive .col\lm ot glmt d:tsohfU;t~ in bJdroaen, he lila an4 mel:Ota7 

vapq~ em1ted. by a :oadiofl'equc1.Urj aour<Je h~~~ be-en measutetl in a ~rae 

m~ti~ .field. vs:eytns frtZ 0 w 3000 puss. 1hft 11\teneitq ·111 eacb cue iDcreaeea 

.Sl"ttdlta~ with the 1m~BMt of~ mn~netic ttel4· and attaitdug ·$ llUWmur4 at a . 

~t'lular val,. of ,'tbe ma~etio field wh:1oh'1f:J dtft.~t\t tor ctU:~e.reilt •»eotral 

11nee gradualJ¥.dtmin1shea. A quant1~t1ve th~oq hes been·p:ort4ed ~ :f.nio 

cons:tder@.tion the· 1Doreeae ot equtval.ent preaeure .arut 4eeresao ot electro-. · 

tempe~tut'e ~:.to tile P,l"e&~me ot tbe. mapt1o t'1el~t, 1'tle value ot the m~t1o 
' . ,· 

tteld at which the illtermt\Y' "beccmee a mazirma aa well aa the mAXiml.lll 1Dte~it;y 
' . ~ ' . : . ' : ' ~ . . . 

ratio h• beea oal.Cula~ •. ~~ ezl,e~ntal. re.Nlte ~- 1n :t'air agreement w1 th 
1 • • • 

th~reUcat '4oduct10D8 tal the 0~~,; ot· U.Or.;patac;y hiwe been' 4l1Cwsaett •. 
,, '· . ' :, 

- t • ~ '' ·,•;• 0 • r ,' 

' ' .. 
~e.!!on ,~1. . !f9!J!!end!e,J!,C;R1.·.99!Jt:t&sieat, !illt .. lts!_,.).,_,. · · 
~e :valWJe ot Y the !ownaw •a aeeona ooeff1~tent ~ beea oalcul.ated *"* · 

,_,1,". ' ' I < • • < • 

break,4~ ~~~nta over a wide ~e.e ot (F/p) val:c.VSe :for arson;> bell,_ 6114 ~o~:: ·: 

w111b:, :41f1~~en:~ .. 1~n&tho ()f .<11e~b.art:.."', tube in case of t!ltottodelf5as· aa wtl1 ae 1a · 

Cage ~~ d1~8~ With eleotrod~~· The varj.atton ot: .-y-: ·.:with (B/J») etwwe tbat 
' '•' 

1e ~ge both t~r high.e.nd ltrn Y:llunQ of (E/p) ami~~ ·~neta.Dt for e. certain· 
i ' , . . ~- ' 



;;, '' ' . 

proposed by. Sea and <ltosh ( 1~2) au. bee:s eppUed !A t.bU oau al8o.· ~ it tw.. btea 
. '·· . ' . . . . 
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toW¥1 tha't eontribu~u to Y atiCJtt trGm tour d1st1tlet OI;\USe• (a) electro• . 
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at'clk:wg 1M sl&Ba eu:r.fee or the eieatrodes in aue of d!.~harge With electrode• 
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(b) poe!tlve 1ona ·~~ theglas$ m.artace (c) ion.1!at10!l by PO.IJi.tive !on.tt 
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(d) photo iontzation~ a'ite uthematia~1 esp~e~ion deri'f'e4. ~ Sen and Gholh (1962) 

o~m ~~lAit\ the . .artaUo~ ~~ 'f With. (E/p) in caae· ot the,~ gaMe aleo •. 

Ya.l.Uie~ of · ·y; 1 ~ellll•~ acond cdeff1c1ent. 111.a m~tio 1'1eld han. bee-. 

cal.ttu1ated .ln o~e . ot ar£011, .heUtat mxt. ~· ttllt'i. the ~.ltion o~ :~ againet. 
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. ·-H.~ ·been fo*l to be bnerbolic in aatu.T.'e tor diUe:rent v~Uie ot pr..tsfSU11t wcm 
i ,~ ·~c>.r,.·1 60.?, ·. 'Bj-t. 1 150?-. • ·,~)A- tawl .220?-. , ·~ -s-tt~ .fie14 V$rJ"-­

.,fJ.'oa o ;o 60 puae. .AaalaiDg the •x.preadon •M.ved. b1 aen lU1d Glui.-h (196'l) 
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' an oxpreeuio:t bait been detl1»e4 for tlle va.r:l.f41.m1 o:t ~ W1 th ~tte . f;tel~~ ~ : 
· :to~ 4ed\rled. ~~ explfdn the vuriaion ot : ~. ~·th aagtl!,tio · fielf.· ·~ ~· : . . . · .. 
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e~ieci' in· ct£Se ot' eleotr0tlele88, 4t~Bl'&e 1n a diaebarp tube ot leqth 11. ca.· 
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$14. iU OQse , o'£ d~har8e W$. th e~trod~~ in a cl:I.SOhe.r~e. tu~. ot ·length 18 Oil. !J.n a 
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p:M£WU'!.'e ~ the press-ure at whioh the breakdown voltage \x!tcoraeb a rdnimta tmreaaee 
' . ' . 

lJ!t'adUS.l)S a.c the magnetic field ia :tm:eeaeedo Incorpora~ the ooMq;pt of equivalent 

pressure (:Slevin· and Ut.itvdon, 195S) mt; well ae the variaUon ot Y with n (~n Btl4 

Ghpah, 1962) an expresSion fox; t.~:reakdown vol.t~e m erosrH!d electric am .maauettc 
. . ~p 

fil!tld baa been dedwed •. ~lhe m~: ~lq>I-ea.e" can not ottJ¥ explain the imr.eaee of 
. : ' .. 

bre~down 'Voltage in a magnfitic fieltl but can ~uotmt sstief'ootorilv the sh:t.£~ o-£ 

pres~W!'t!l :ter m.inimtw breekclown vol·tagl!l as the value ot the magnetic .field :l!! 

gradually i.."lareased. 

h~l.?l~<?L}t,~e .in, p. .lWi!Ofrosuq}m~ Fie,ld_in Preae:qo.!...J?.t, ! Trfo!!Ee.&ae .. ~~t,~c field• 

~a.tr.der;l'l cl~~r!ett~e of a gas (beUtm, $OQ aw. argon ) under r0f• e~1tat1on 

(frequency 4o12 lbgacyclea/~) in .til. tl'enmreree · nonmeonant magnetic field (o-120 gause) 

have been studied over a. p!>esaure :tantl,"'e of a few micront!3 to 1.5 me of mere~~ 

~e bx·~ak~~ vo~taS;e · b~ b~a~ :fo~. to be ~ra:ter than .w!wn no magnetic :ftald ·1B 
. . 

presen.:t for tall val"'ee o:f p:reraaure ~ the. presaure at which the' brea..lcdown voltas;e 

beccaes mil11mw1mreaeea with the 1Dn:•eaae· ot tbe masnetic field&· T'ae e~rimentsl 

results ino1oe.t;e that ma~l' ti:ffwd.on and mobilis. ty loseea ~ pla0f3 al.o118 fue axie 

:tn which the. electric field ie applied. The theory developed· by ~en and Gbotlb (1965) 
' . . 

can axplai!l satiefaotorilN' the itwrcaso ot bree..ltdcr«n voltage ae well ae the Shit::::: o:t 

· pretl'feure for nt1K'd.mta break«OW!'A volta~e s~eiall,y for low.valms ot m~gnatic ·-~~:td. 

~e diao1~panoy With experi.toontal ~sults :tor' h1e}l0;r valuee of magmtic field h~ 

beet\ att...""'1.butocl to (a) unoertm.ix.iW in tntival~ew of' molecular conetBn·te introd~ed 
. --~-

by X\:Ulal:'a·u;"b.:ie ~heor,r (1.952) (b) .~equacy o:t the l!quivalent preosure CQ1lcep·t 

at high .CHIp) valuos •. 


