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Abstract

Electron swarm parameters in ternary gas mixtures comprised of Nz SFs, and c-C.Fs
are analyzed by a Boltzmann equation to investigate the discharge mechanism of the mixture
gases. It is shown that the improvement in the breakdown strength of the gas mixtures
results from the fact that more electrons attach to SFs than ¢-C,Fy at low mixture ratios
of c-CFs. It is emphasized that the electron attachment properties of the ternary gas mix-
tures are greatly depending on the behavior of SFs; and ¢~C.Fs in those gases from the
analytical results of the electron swarm parameters for each binary gas mixture combination
such as N3/SFs, Ny/c-C(Fs, and SF¢/c-C,Fs. Furthermore, the authors confirm the synergism
in the ternary gas mixtures, from the results of calculation using the Boltzmann equation
which represent the changes of limiting field strength, as same as seen in the experimental

limiting field strength.
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Fig. 2.1 Electron collision cross sections for c-C,Fs.
Q.. ; momentum transfer cross section,
Q. . vibrational cross section,
Q.. : electronic excitation cross section,
Q; : ionization cross section,
Q.1 and Q. : electron attachment cross section
for formation of C,Fs~ and F~ respectively.
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Fig. 3.1 Effective ionization coefficient &/py as a function of the reduced electric

field E/on in C—C4Fs.

The dashed line shows the values estimated by the present analysis with
no modification of the cross sections for c-C;Fs, and the solid line
shows the values estimated with 190% addition in Q; and 81% reduction

in Q.2 for c-C,Fs.
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Fig. 3.2 Effective ionization coefficient @/py as a func-
tion of the mixture ratios of c-C¢Fs in N/
SFs/c-C4Fs at E/py=50, 100 and 150 [Vem™!
Torr™1].
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Fig. 3.3 Limit reduced field (E/p2)1im as a function of

gas mixture ratios of ¢-C.F3 in N3/SF¢/c-C,
Fs.

The solid line shows the values estimated by
the present analysis, and circle marks show
the experimental data.
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Fig. 3.4 Electron energy distributions in N;/SFs/c-C,Fs.
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Fig. 3.5 Effective ionization coefficient @/ps, ionization coefficient a/py and electron attachment coefficient
9/p20 as a function of the mixture ratios of c-C4Fg in Np/SF/c-CyFs at E/ppy=100 [Vem™! Torr™1].
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Fig. 3.10 w7+ X 5icikc’. (aod Ng/c-CFs BE W
ADHEEIL, ERTRLEISE, HAFADSERM
AT A THER IO EERD D ENTES.
o, OHRESLOBBRKEFERC X BRI
BEEFELTVEH, JELT- & T, ERfEIHF
R L > THAEAT R TV AD2b0 5. (b0
SFs/c-CiFs BEV ADFEL, 7 ADHZEN %
FEIBHEFDEIDEACIER L, CFs OREEE
2 60% 036 80% i, BAELRELRTWS. [
BrOMBEESOEMERE LTS, CFy ©
RBAEENE b0y, FRECELDEREL,
HESDFIBR TR,

SFe/c-CiFs BAHAD c~CiFs DRAEEFTK TS
@/pa0 FEMEDS, SO BEFAOPE L X icktER
RLtcz &b, BEVNAFORSFTANEDD a/pw,
n/be0 EHBILTEL, SHABEGVAOHELHLEL
#-. Fig. 3.11 i3, E/p2=100 [Vem™ Torr '] ® a/
Paos /b0 HRLIELOTHS. (QOBEERBERS L,
-C.Fs DESESOHINCH LT, ~CiFs BMIKE
SHEEMLTWBLDD, SFs MO X B a/p B3EH 2
RABRRLTWS®D, 2 LTOBEREIEYT50
Pibinb.

—F, DOEFABEBELTIE, CF: ORGEHE
oM LT, cCFs ADHEIMIHTHied DT,
c-CiFs DIRAE GOV WL ATD SFe K L5
EFHEOHD, I RELBERTHBD2300 5.
coz b, AL 3RSBRETADHERLYL, ©
LABEZCERTE Y, FEEC L IEETEZRLTY
5. LichoT, oCFs x5z &ic kb 3R
& HADMER IOM L, SFs & -CFs OB 5
EFHEEROBENLHBETHC LNTE, SHIR
& H ADMKENEEL, SFe/c-CiFy O 2 AR EHNAD
MBI RKEEELTWDZ EABPLILR -1

4. T & H

SFs ol b # AMEREADOF T, EEHLIZ, &V
BWHEERNE, Ak Tt BEMR LSOk

Kot or by B L SOEBE T A (N2/SFe/c-
CiFo) WHEBL, BTAV+—aF2—x (Bl B
FRHERE) ALy~ v ARANLLERL, ZORESA
A D B & R o B A DT L7

LEOHRETIE, cCFy B—HADBEFAY 5 — 4
235 2 — &% Novak LD ¥ L LBEHEAEYAVSZ
LI X -TEHEL hITrHEIRTWHEAELE
O WS, MEEOBRM L T3 &3, TR
BAEfEE 74 v T4 v Z7ERBIECE Y, HMERE
DBIELRRAART. ¥1, No/SFs O2HOR G ¥ A
c-CFs Mz e SHBRENADEFAY y— A 5
2= RN B> Tid, BEBEEEAI a/p ERER
FRHERE n/p0 RHEL, BREEER (E/p20)1im
FTCERLBREE L .

THOOREEYEHNTAEUTO LIS,

Dec-CiFs BB—H AD a—pz, 7/P2, a/b2 ZETEL,
Naidu 6 & FELIC I HFEREE HERF LI E 25,
EURCIL I —BTEL0onEbR. L L, il
EADT 4 T 4 ¥ 7515 Lo LBADDEEED
BELXRRIEZ S, BEEWERK Q oW Tix 2.9,
BIAEFEE Qo ©2OWTIL0.19 DWIERELEDL
Ric. Eoah, WMEBOBELXTS & (E/pw)ium D
ENEREL D L7 VELBELRD e, FEME
B HOMAFT > LT, BEECBEYNZ T
DEBTHD EELLND.

QBFAY 3 — 535 2= ZFEFD, 3WATREN
2D (E/pa)um %, c-CiFs DRAEIEH 10~15% D
PR THESENERD C Ehbh ol TOBRYE
ZLOERBEE KB L TARIETH, CiFs DREE
ENR12% DEZATIV—ERBORI. ZOX57
HZEO LR Iom B, ET=41F- S MmBEAK
F(e) ofEmnb, cCFs #EATAZLIRED F(e)
PE=F A F —ERA~HEB L, SFe ic X3EFHELLD
BRI ERLTWALDTHE EELLID.

bz, SHY/BAHFAOKL# ARMOETFHE
EEAIFELTRLEZS, CFs #zsZ &Itk
L Iom kR, CFs RO X ABEFAHEDOHE
mrnd, LA, CFy ORAEEGHDINEZS
TD SFs A L5 WD H2 BETHHZ EHHD
et ot ¥t ZOFEENE, SFe/c-CiFs @ 2 B4
BEVADBFNEREOERHIC X » THBATERLZ &
b, 3HABREHFADIDL S IBRD DEEEET,
SFs & ¢CFs DEIDEEVZAELKELTVD LD
LEZLIB.

B AWEOBETCHLY, AREREHE, HisHzZ
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