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Abstract

A Boltanunn equeation mathad has been wsed w smdy slestron distiibution Tuwsion and electron
swidrm paramieters in mislures ol gnses (SF6+HHe and 5191 A, Disteiharian fooetioe, Jriil vilocity, ohiliny,
mean enerpy, diffi=ion, ionization snd net jonization cocflicients have hzen calculated a: & funclion of
percenlage mixtue ralio (k) Tanging from zera (purc SFS) to 1S (Kar e or Ach ar a particular a reduced
electric ficld B (where L iy the elecnic field and pois the gas pressure). These paramstors are also siudied as
i function of (k) st a paticulac {12/p),,, which breakdown oceuss for the sams mintires pases. 1t is found in
this waork that, the swarm pasramelers in SFS+He and SFO+HAT mixtarss are e same hehaviors, whiell refleet
Whe mume prapeitios o these inert gases, (P, for purc and mixture gases is determined from the graph lbr
gl lemization cosllivionl a: a function of (E/p). Tt is also found, the mean clectron cncrpy is a constan at any
values of (Kb al (1opden lor two mizture gases (SF64 e and SFE4+AT). From this nesult, and because ol the
mcan cnergy epenids on distribnfien fuawtiva only, therefore, one important conclusion is the distribialion
fonction for these mixmes aases at (B/p)o. and for any value of (k) ate identical. By inverse this conclusion,
which niean that, i can be salved Boltzmann cquation for a mistiors pases al (Biphn for all range ol (k)
becanss the solution of Belizmann equation (distribution function) are the same.

Introduction breakdown criteria occur are cousidered ay a

Sulphur hexafluoride, SFA. is ane of the lunation ol (kY at n particular (Bfp,. In the prescnt
mest inporlant gases for use ool ondy as electrical work, il is adopted rhat the breakdewn erliuria for
maulating but ulso as medium for gas lasers and pure gas occurs when o small incrzasing of {B/p)
plasma «ching. Conscquently, theoretival analvsis duc to lrge increwsing ol ivnizatton cesfficicor.,
ol electron swarm  parameters in 816 ot ils The reasen of this adopred due 1o the ionization is
wiclures is very fmmpartant for predicting electrical aceurnulative process. Ar thiz paing, all results are
propertics of the as ns used o those applicarions deduced.
(1]

Tlelinn and Argon and mixowres of (hase twao Theory of calculation
pases are ofien used as [filling fur electromic The numerical methods used jun his work are
devices such as stabilizing valves, lasers, and spark exsgnlially the sams as those in reforences 7, 3. 9.
chambers 137 'Lhe use of misiure of SF6 nnd & The calculation 18 performed owver a range of
cle=p inert gases could climinale snme of the vricruy hetwseen 7ero and maximum cnergy, wheore
peoblem azsecisted with pure 516 and reduce the the slecwren  enerpy  distribotion foostion s
insulation cost [4,5]. sulliziently small, Thereforz, the influcnwe on the

Momea and Crags |6] carried out gnifora tesults of cloctron whose cosrpiss are abwve
field breabdown measurements in SFo+He and maximen  cacrey  may  be  acwlected.  The
SR&+Ar minmeres, They neted that, as in pure SFS, digtritertion funstion i caleulated by wsing
all these mivteres tended Lo bave a limiting, value BOLRIG program {8] whizh selving aumerically
ul (B, Similor o pare 836 0 s considered that Loliamann equafion for SFG+He and SEF6+Ar
the vilue (R 5 reduced whaen the jafization mixtures, ‘The input datn of cross-scetions of 5E6
coelTicient e aqual 30 atschment cneffeient (net ara taken from Itoh[1], while the cross-scotions of
onemtion coefficiznt js owere) lor a particular lle and Ar are tken fram[10, 111 At Lo cod
wiinlure. stape.  swarm  paramclers  are  caleulated by

All the previous smadiss, which deal with ihe injecting the resull ol distribotion function in the
solution of Dullemunn equation 1o predicl the cyualions below] 7).
distribution funclion and swarm paramclers of w20 e
misture gases. dhe result are Rauctions of (k) as a ?—| T |Ek1m.i & [:] kMo ]“u”m Skt {1}
masT impoctant lunction at a particulae Efp. e

In the pregent work, the resules are chassn Ty 2] 2 L 9
accumatcly, which satiefy the breakduwn criteriz E_'-'_[;g [LIImI +{l_k}“m2 ]"“’m s 2)

only.  Therefore, the swarm  paramelers s
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Where —E-isg the ionization coeflicienl, —= ix the
[ p

attachment enafficienr, W, iz the clecloon drifl
vilocine, 13, is diftusion coelltcient, & and m

represenl  elesioom  charpz ond  slectron  ass
respectively,

Li= [ # 0 de) e e (5)
1= [ et )0, (£1de e (5
S [Teow@ it in@l x22 0

Where, | =

attnchrenr

1, 2. Grj. Gaj, Oy are iomizatian,

aned TELCXTHIGTRL LTI, crosg-sections

respecrively, *in is ionization cnergy and 1, is a
distribution funation for mixlure gaces.

These equations are solved by tumernival by
using MATLAP progruin. The present calculation
15 catrizd vt varying By from SVSenoier) w
130V emtore) to moke sure Ui (E'phy 15 in the
ranEes for these mixlore gases.

Hesult and Discuession

Hughes[12]) shows that the electron courey
divtritation faection for He at a definite Bep shilly
very uch joward high energy in compariscn with
it lor 86 which shows Ty Tioh[13] al Ue saine
value of E/p. @t is shown Tram Fip (1), the bagic
muleeular  properties  of the  individual  gases
similarly affect the distribwion funclien in gas
mixmures. Fipfl ab and ¢} show that, the
distributien function of He and Ar at dillerent
values of Eip gre shifted very much townrd not
high coerpy a5 o result of Hoghes[13], but loward
kv enerpy ity comparison with that for 8F6 (Fig
laj Fig (1o, 1) show thart the distribation functicn
i1 S iw very large wnlee than for He and Ar at
low enerpies, which nelleel vory strong actaehmant
and vibrational cross-sections, at the same Efp and
tower value ol bugh cnergies, which reflect very
hieh 2xcitation und jonizition cross-seetions.

Fipg (2 and 3} show that, the swarm
paranelers as 4 lunction of (k) in SF64[le and
SEG+AT mixtures respostively. The relationship

a2
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bctwezn e nel wnication seefticiout and {k} ler
bwo muixturs gases are linssr at Lop=80Viem.rom)
a4 shown in Fig{2f) and (39 Prom the poam at
which the net lonization cosfiiciem is cqual zeio, it
van o diduced the (Capl,, value at any valoe of
{k}.

Fig(2) and (3] also shewn that, the mohilite,

drilt welnecity. diffizion craffiziant and  mean
glectrrany  coergy a5 ow o hmction of (k) oo
Efp—aiVirmaerr) fbw SFaille and  SE&+AT

rmixtares  respectively, It ois appear from dese
ligures, the behaviceur of these swarnn parameters
are the suma. For ewample, for b < U4, thesc
paramaters decreases sod foc ko= 0.2 dgey are
tereased Ror cach mixnmrs wmises. Tacliding from
this results Fig.(3e) ol SEo+tac te realionship is
linear.

Tip(4y and (5) show that, the swann
parameta: a- 8 lmelion vk ol E'p = (E'ph., for
thi sume mixlure gases, Tipada) and {3n) show
that, the (Ep,, a5 a funchon of (k) or two
mixlare gazes. It appaam fom this figure the
valugs of (Efph, devroase 25 inercass ol (k) in the
ather words, when increasing the percentnge of 11z
aor  Ar gases the  breakdown  heppons carly,
Fig Al da, 0 sud (3b,ed, o, 1) are found from the
Fig (Zayand {5n).

In Figid4) and {5b). the mean zlecreon
enargy 0% a finction of (k) are constant at Eiqp =
(Bt For b mixiure yases. From this result and
bocause of the dependence of mean cnermy on
distribution  function  onlv.  wvery  imporlant
venelusion, that the distributien fimetion ar (B,
it a conatant for any valuz of (). This is very clear
itom the TFig{éa. b), which is cxplain the
behavionr of disrriburion fimetion al (E'pl. as a
functon of woergy e 1004516 at {Efp)., =120
and S0950G150%0 T2 ar (Lip). — 68V/lamaarr)
and JUSSEOFIONAT at {Eipln= 8% and J0MEFG
+ AT at (Lp).,— o0Wdacm.tor] respectivily.
The distribotion funetions in Fiz i6a, B arg vory
consigtent, bul the comnsizienl s slowly shified
when deals with pore enses ar (Ef)., a5 shown in
tig e, di.

The behavior of meon electron encrpy differs
from grher parameters bocausc the mcan epnergy
deponds en the disiobulion funcken only but ozher
paramelers are dapend on the data of etess-serbons
in pddiion of  distributize (upetivn, This
comelusion  ean help us o solve Boltzmann
gquation for & wisture of gascs 2 {Ep)o ealy,

Conclnsion
Clactron swarm  kehavior in SFE—Ho and
STA=-Ar muxtures arc analyzed by using Bollzinan:
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equation ethod which depends on the BOILS1G
program. . The result of  Hallamaan  eguatian
analysis show thal the providing set of eross-
SCClions mives the vajues of swari pasimerers yuch
an o jodizalon, net lenivation  and  GEesion
cociticienr . mobility and mean eneray fir SFa+Hy
and SFOHAT mistures. Also, all thess parametecs
evalugted at Lip = (Eiple. It is fonnd that, thy
mean encrpgy lor thess mixture gases as o Boetjon
of K Is vonstant at (Eipl, . One of vory inporient
result that, the distriburion function of these
TMIXTURS gases are equal st (Ep).. . This rosull can
enable ws lo solve Bultzmann equation [or mixture
pasvi at (Bply only at any valye of (K) if the
values of (b/ply of mixtire pases are presemted.
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