Development of environmental-friendly arc
quenching medium alternative to SF_6 using
pulse modulated induction plasma
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Figure 2.1 Flow diagram of pulse modulated plasma generator
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Figure 2.5 Stable operation region of pulse-modulated induction thermal plasma.
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Figure 3.1 Spectroscopic observation system.
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@ 4t (3) Z=145mm(the middle of coil)
+— (4) Z=183mm(3/4 of coil)

Figure 3.2 Spectroscopic observation positions.
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Figure 3.3 Time dependent of pulsing signal(a) and coil current peaks(b) and radiation

intensity of Ar spectral line(c) and continuum(d) at 10mm above the coil top.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min,
On / Off-time: 10 /5 ms, SCL: 100.90.86,77.72.65,56.43 %
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Figure 3.4 Time dependent of pulsing signal(a) and coil current peaks(b) and radiation
intensity of Ar spectral line(c) and continuum(d) at 1/4 of coil.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min,
On / Off-time: 10 / 5 ms, SCL.: 100,90,86.78.72.64.56.43 %
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Figure 3.5 Time dependent of pulsing signal(a) and coil current peaks(b) and radiation

intensity of Ar spectral line(c) and continuum(d) at the middle of coil.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min,

On / Off-time: 10 / 5 ms, SCL: 100,91,85,78,71,63.56.44 %
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Figure 3.6 Time dependent of pulsing signal(a) and coil current peaks(b) and radiation
intensity of Ar spectral line(c) and continuum(d) at 3/4 of coil.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min,
On / Off-time: 10 / 5 ms, SCL: 100,92.85.78.71.63.56.44 %
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intensity of Ar spectral line(c) and continuum(d) at 10mm below the coil end.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min,
On/ Off—time; 10 /5 ms, SCL.: 100,89.85,78,71.65.56.43 %

23



ERT : —

5 ! ' 1 i
wrn ™

ap > I -
g — s J
= 0

a¥

< 300

<

g 200

Q

— 100

Q

@)

&0

=
i)

> r—

=}

2 >

&R

Q

[~

b=

.

g 1.0
2 o8

S
g ;‘ 0.6 =

= B oq [

Q
-
b 0.2
=9

0.0
0 10 20 30 40 50
Time [ ms ]

(d) Radiation intensity (Continuum : 756.465nm)

Figure 3.8 Time dependent of pulsing signal(a) and coil current peaks(b) and radiation

intensity of Ar spectral line(c) and continuum(d) at 10mm below the coil end.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, H,: 2.5 liters/min
On / Off-time: 10 / 5 ms, SCL: 100,92.83,76.67.61.51.38 %
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Figure 3.9 Time dependent of pulsing signal(a) and coil current peaks(b) and radiation
intensity of Ar spectral line(c) and continuum(d) at 10mm below the coil end.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, N,: 2.5 liters/min,
On / Off-time: 10 / 5 ms, SCL: 100,93.85.76.66.57.48.36 %
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Figure 3.10 Time dependent of pulsing signal(a) and coil current peaks(b) and radiation
intensity of Ar spectral line(c) and continuum(d) at 10mm below the coil end.

Conditions ; Power: 30 kW, Pressure: 760 torr. Ar: 100 liters/min, O,: 2.5 liters/min

On / Off-time: 10 / 5 ms, SCL: 100,94,85,77.70,60,50.40 %
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BIFLD, A NVEBRONSIWRAERICEID TS IHOD Ar AT MVRHBRE $
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VAL O NVIEBI2BHBEORKEL X UR/MED SCLIKEEHEZ&ZERBEIIDN T
LU=,

3.41 HAMIZL LK

Figures 3.12~3. 4 [ZE A RO R EMBIC BNV TEHA Lz Ar AT MV RE
DRRESBLIVR/NMEDS SCLOZEIZL D ED LS ICELT 200 EHREICLD
BLEIDTH D, SITRAKKCEVWTE, WFho HXEIZDW TS SCL=100%
ROBRERELZ 1 CERMELTERLTWVWS, BRLD, ZFLALDORETIZBW
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FERBIBMICETLCVW2D08bR 2. Thik, 4 NVERZNNVIERT B,
EHBROFZAIRIEME (On-time I BT 2 EBRIREME) 2EERTRDOLERIOER
IEMEICERE - R L, B/RIEME (Off-time IC BT 2 EFRIRIEME) OARETEIES
LOFMMLTNE728, HFABEDLZOELICHIELTWEEWE S, £z, B
BEI7SXCOBEICHIIKELTBD, LENK->TSCLEZETIESZLICK
h, On REROEEREZREFBLEZF X, of REKOBEDOAETIFE2Z &HT
2330 LEZXILND. LAL, HIAAELT, 24V E 10mm(Z=63mm)iCZ BT %
Ar-CO, 75 X%, thOBRRMBII BNV T HE SCL RFICHHABEDORRKEHET L
TW3b, TNSEDERETIIHBWLTIX, On-time=10ms £ WS BERAICIE 7S X Hh D
ERFEPEEROLRNVICETRIETETVWRVWEVWE %, RICARZ H A&
WZDOWTHET 5L, SCLICNT 2HBERNMIOETEIG, M Ar 7> X<
WWBWTRNEIL, THHREBEACEIDRELR>TNS, FiZ CORAKRICE
DEEIPB|EIARELL R>TWVWS, HlZAE, MEMEIASAINVT 10mmZ=228
mm ;Figure3.14) Ti&, SCL:50%A1E CHiM Ar 75 X< CTIIBHBE OR/NMEPRK
EDHI0%2FTETLTVBDIIHL, CO,BARICIXBBICETETLTNWS, &
NI MHZDBEAC LD HEEENEML, Of REFOBEMNLDEIZ>TWY
2-29TCHdLEILNS,

28



o
Oo
T LB BB BRI

b1 1 pagl

1

A O A T s — I — Ar ICP Max.
PR S H, ICP Max.
B PR M ~W~ Ar-0, ICP Max.

: ~ &~ Ar-N, ICP Max.
~f ~ Ar-C0, ICP Max.
—O- Ar ICP Min.

{2 Ar-H, ICP Min.
—V/- Ar-0, ICP Min.
=% Ar-N, ICP Min.
~<% Ar-CO, ICP Min.

—_
<

T TTTTY

[,
S
[\

Radiation intensity [a.u.]

T T

I 1 i j |

40 50 60 70 80 90 100
SCL [%]

Figure 3.12 SCL dependences of maximum and minimum values of radiation intensity
at 10mm above the coil top.
Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, additional gas: 2.5 liters/min
On / Off-time: 10 / 5 ms
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Figure 3.13 SCL dependences of maximum and minimum values of radiation intensity
at the middle of coil.
Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, additional gas: 2.5 liters/min
On / Off-time: 10 /5 ms
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Figure 3.14 SCL dependences of maximum and minimum values of radiation intensity
at 10mm below the coil end.
Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, additional gas: 2.5 liters/min

On / Off-time: 10 / 5 ms
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5. TNH65DZT WS, 73X EEBICBNTE, SCL 2 EFI®BZZLiZLD,
OnRERODEEHETLTLESI EWS A FRINS, ZhiIIXHL, 75 X<
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EKLTHILNTERHDEEZILND,
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Figure 3.15 SCL dependents of maximum and minimum values of radiation intensity in Ar ICP.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min,
On / Off-time: 10 / 5 ms
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Figure 3.16 SCL dependents of maximum and minimum values of radiation intensity in Ar-H, ICP.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, Hj: 2.5 liters/min,
On / Off-time: 10 / 5 ms
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Figure 3.17 SCL dependents of maximum and minimum values of radiation intensity in Ar-N, ICP.
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Figure 3.18 SCL dependents of maximum and minimum values of radiation intensity in Ar-O, ICP.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, O,: 2.5 liters/min
On / Off-time: 10 / 5 ms
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Figure 3.19 SCL dependents of maximum and minimum values of radiation intensity in Ar-CO, ICP.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, O,: 2.5 liters/min,
On / Off-time: 10 / 5 ms
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3.5 BEGERFEOERNVLER

3.5.1 BIERERIERB O ER

BIEE CIZ, "MVAZRFEHR TS I hOHEE 751.465nm I BT % ArJR FHEX
R MIVHHBEOBESSHEEEZTL, TORKEBLCR/NMED SCLELZE
ZHIZODVWTHBLE, ZEITR, ThAXRT MVENBEOEBESEREZE
BMICHET 3, AEGCERE2Z2EEBNICEET2-00EEL LT, ARETIE
MEEG SRR 28%# T 5. Figure 3.20 KZDEHEXNEZRT. £7, HHR
BEOBKER 100%, B/MEZ 0%L T 5. b EBDRXBIIBNT, RHABED 0%
P 5 10%F CHITT 2K % On-delay time,10%D* 5 60%F CTH¥1T 3 5K % Rising
time £ § 5%, £/, U THDOREITBWT, HERED 100%» 5 90%E THBITT
B K0 % Off-delay time, 90%% 5 40% ¥ CH 179 5 KffH% Falling time L E&T %,
DEoEHBEEZAVWT, REXDERETICBI2BESEREZERT S,

Rising time Falling time
100% 100%
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5
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5
= L : 40%
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~ = =
On-delay time _ Off-delay time

Time

Figure3.20 Definition of characteristic times
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Figures 3.21~3.23 [ZEi A MO ZREMBICB W TEHAI L= Ar AR7T MV RE
BEAPSEHUZBESER RO SCLIKERZHABIZOWTHERLEKTH
%o FIXIXAIARDERKIC L= D > T, (a)Rising time, (b)On-delay time, (c)Falling time,
(d)Off-delay time Z/R L TW 53, X T, L5 _ED b X R ((a)Rising time,(b)On-delay time)
WWEBTSL, AMLD, FLALDERHFTIIBNT, SCL 2/ha<T3ICDh,
%X [H(0-10%,10-60%) 2 1T T 2 DICRVWKHZEL TV B (DX D IbENFEL R
TW3)e TOMEMAIX On-delay time KBNWTRHICHEETH S, COEHE LT,
Off-time (%12, b EMDICBITT 2EA) KBITE3 75 XAYORENKE LBK
LTW3EEZI6N %, AIFITCRLELDIC, SCL 2/h&E<F3I20h, HHNAE
DEMEZNEL 2D, REABRERZ 7S XOBEICHRIIKELTWS =, SCL
PHIWIZ Y Off-time ICBIT I RMEIELS R2LEIOND. 2D, BAKK
LEDDLADPRELIRD, RENEhZLELIONS, 22T, il LT, O
A )V £ 10mm(Z=63mm;Figure32)IC BT A MAXZEBEALRE T XD Rising
time (X ORMZRLTWB, ThiX, T4 )V L 10mm Tid, K SCLERIZBWTHK
HBEORKENPEEROL RWVICETEL TR (3228H58), DX ) BEHRE
D 10ms EWSBRBITIE+2ICEE LRV E WS Z LIZMA, On-delay time HS R
2%, R»J L Rising time NI <HHINTLE-EFHERTHS. LrL, Ih
BREFPFENLENS 2L TRRNDT, FEPLETH S, RICIhLE2HRREI
DNWTHETS L, WThORRBMLBIZBWTDH, M Ar 75 XTIIBIT BIEEH
BROEL, TMARZEALLEHECRESEN TS, FIZ CO,RARICKER
BhdROSND. £/, 24NV E 10mm BLF A )T 10mm QA BEIZBNT, H
ZEICXDEVWIVHETH S, Chid, BEBRFIIVEVIIBOWTREVWHREER
ZHYDOINODOMBENIZRBALLEGE, 72AXPHARICHINETS729,
ChEDMBIEBWTEENMES R LBEAKOBHETHEFENDILEZILN
B

Wi, BT H D XM ((c)Falling time,(b)Off-delay time)lcEH T %L, SCL, HX
Bk RELRBVWERSW RV, Thbh, OnRRERKFD 7S X DOAEIRENH
ZRICEDIFEACEVDRVWEEZ SN S,
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Figure 3.21 SCL dependents of characteristic times of Ar spectral line

at 10mm above the coil top.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, additional gas: 2.5 liters/min

On / Off-time: 10 / 5 ms

37



5 7
6
S
g 4 ;
£ 3
i_’: .‘\ Cie
2
1 .
. ; .' 0
40 60 80 100 60
SCL[ %] SCL[ %]
(2) Rising time (b) On-delay time
3 ; T 1.0 — -
: : —=— ArICP
0.8 —e— Ar-H, ICP
w2 - A-— Ar-N, ICP
g E 06 —v— Ar-0, ICP
o o e Ar-CO. ICP
g g 2
0.2
0 ’ : : 0. -
40 60 80 100 0 100
SCL[% ]
(¢) Falling time (d) Off-delay time

Figure 3.22 SCL dependents of characteristic times of Ar spectral line

at the middle of coil.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, additional gas: 2.5 liters/min

On / Off-time: 10 / 5 ms
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Figure 3.23 SCL dependents of characteristic times of Ar spectral line

at 10mm below the coil end.

Conditions : Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, additional gas: 2.5 liters/min

On / Off-time: 10 /5 ms
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Figures 3.24~326 B H R 75 XIZBIT 2 Ar A7 MVESEBERE» 5 FH
UZBEISEREREO SCLEEZH AR EMBIC OWTHRLEKNTH 5. H
MEb, ¥TSCLOELICERTRE, ub EADRBIZBWT, SCLA/MIWNIZ
E, WENBRATWRDORDbD%, Thizxd L, b FTHADRMEIIBWTIE, SCL
REBFZIFZLALROAR Y, ThIEEIRODO K 51, SCL A/HhIWE E Off-time 12
BIIE2772AYOBENELS 222D, ub EMNDKME, FIZ On-delay time IZ KX
BRENELLTHENATWS, R, BAAAEMETCHRLEZES, WIThOHRE
WDWTH, b EHD, ABTHELVOBERMEE 123 4 VAP ILN(Z=145mm)IZ B
T, ROREVELR>TNVWDE, FhICHL, 240V E 10mm(Z=63mm)B XU 2 1
VT 10mm(Z=228mm)iC BNT, BEICEBAP RSN D . FiZ2 A )V L 10mm 2B
2ENDPPEETH . I NVHLBIEIRIEBAOEEEZITIP T, ZOHRER
RV MMOMBICLRAIFEFERERIINT—2B2L2D, BFLOHREPR
FRILTOBEBREFEEICEID, BRINPTVWKRELH 2. 2010, 24 )WVHIL
WBITDIREIFELSZD, 2T, FLEBILBENZIZILERENENDIEEZEAILN
5, LU, a4 NVHL»rSRAE#ED I ANV E 10mm & 24 )VF 10mm BT 350
BRIEBTSL, a4 )V E 1I0mm IZBITFE2REDIESHRELENTVWE.HZE,
fi¥ Ar 775 X< I2 BT 5 On-delay time(Figure 3.24(b))i& SCL:4SBAT I TIE I ANV
10mm QK 2 EORHMEEL TN B, 2D LD REiARFEMNMEISBRENLIBHE LT,
HIAOBRNPERAL TR EEZL6NE, £T, 75XV LEBICBOWTEEAAR
WWEBBHMBEPAEL BN TNE, ZRIZHLT, IANVFLBICIBVWTREVLE
ANF Bl ARFEIHZIOFENICLD, TRV F—DHBRIERINZRET
TI3XAITHMETHNTL 2. TOHKR, a4 VL roREBEHTHZICHEDS
TANI PNVOBERBEICEWIKELDZ LEIONDS, COZ R, AN
3/4(Z=183mm)D AL BEICH LTI A )V 1/4(Z=108mm)iC BIF 2R EFEBILTVWBE I &
Podybhd.

COEIK, BAMMBIIOWTHETERZ VWS ZLIEEREEORE LR
#McHh 3,
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Figure 3.24 SCL dependents of characteristic times of Ar spectral line in Ar ICP.
Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min,
On / Off-time: 10 /5 ms
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Figure 3.25 SCL dependents of characteristic times of Ar spectral line in Ar-N; ICP.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, N,: 2.5 liters/min
On / Off-time: 10 / 5 ms
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Figure 3.26 SCL dependents of characteristic times of Ar spectral line in Ar-CO, ICP.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, CO,: 2.5 liters/min

On / Off-time: 10 / S ms
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RIETE T, Ar ARV MVREBERE» S BEH L 28BN ER TR O SCL K
EHIC DWW Rz, REICBWTIE, [ SCL REFICHBIT 28BS % Rl i O Bl
B A EHIZDWTR Y, Figures 3.27~331 IZ&E A X7 XX IIBIT 58 BER
Mo AkEEZR T, ARICBWT, s 75 X0 aMNE, il
DRURETH D, sRoEABAE S RICBIT28BIGERERMZ SCL #RIC
DVWTRLTNWD ZZT, MEICBWT, 73mm<Z<218mm X I 4 VHEIETH %,
BAAREEE LT, il NAESERFERE-SCL FEo# Al EMEIC X S
gy icBNTBAERED, A EXD, UBTHELOERELY, 77 XYHDL
BIIBWIBRELBOEL, DOLEBISOEEIEL RBZEODWTEENELL R
T3, FIZ, FAHRICL 2B HHEREHL 77 XAV EBICBVWTREDEND
BEETH D, £, UbEMNORBIIBWTIX, SCL B/hILRBIFE, BEDLE
hTnd, TOLHIZ, MOREEEZIDILTCINSO/RERLDDAIAD P TS
RINTNWB,

3.6 HenE

KRBT, COMRTSIATOBEELERFT 22012, aKBHIZKD, )V
2AERBEATSIINOD Ar FFBRARY MVREBREOREREZR/E L 2o
ZOPEBIEIMAMHRAEESENKRELENE, 22C, AENEEZEENIIRT =
DICFHEREZERL, SNMAIBARONNVIEFHZER TSI DA
JMVHEHABEEGELER LU, ZOHRRE, RERBEO—DTH % On-BERRICH
ZREIREEPRE BN, On-BEBHIZEED» SBE~NDEROFIZRL TS
b, BEMEO7 -7 ENBOBENEEENMOMHRIETRELTVWELELS
hd, BEOHER, COEARIC On-BEREIRIRIRD, COLICKEE»SH
BADERET2BELHZI B2, /2, BEMEICLDINS DR
MRRIEKEL, BRI NVTBLTIA NV EIBWTHMAREKEEIKE L,
BOREREORE GBL) 22T EHHPLE,

2% Xk
[1] W.L.Wiese, M.W.Smith and B.M.Miles: "Atomic Transition Probabilities, Vol.lI,
Sodium Through Calcium", NBS, Washington, D.C. 1969.
[2] C.E.Moore: "Atomic Energy Levels", Vol.I, NBS, Washington,D.C. 1971.
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Figure 3.27 Axial variations of characteristic times of Ar spectral line in Ar ICP.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min,
On / Off-time: 10 / 5 ms
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Figure 3.28 Axial variations of characteristic times of Ar spectral line in Ar-H, ICP.
Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, H,: 2.5 liters/min,
On / Off-time: 10/ 5 ms
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Figure 3.29 Axial variations of characteristic times of Ar spectral line in Ar-N, ICP.

Conditions : Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, N,: 2.5 liters/min
On / Off-time: 10/ 5 ms
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Figure 3.30 Axial variations of characteristic times of Ar spectral line in Ar-O, ICP.
Conditions : Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, O,: 2.5 liters/min,

On / Off-time: 10/ 5 ms
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Figure 3.31 Axial variations of characteristic times of Ar spectral line in Ar-CO, ICP.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, CO,: 2.5 liters/min
On / Off-time: 10 / 5 ms
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Figure 4.1 Time dependent of pulsing signal(a) and radiation intensity of Ar spectral line
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(703.205nm(b) and 714.704nm(c)) at 10mm below the coil end.

C

onditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min
On / Off-time: 10 / 5 ms, SCL: 100,85,70.52.39 %
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Figure 4.2 Time dependent of pulsing signal(a) and radiation intensity of Ar spectral line
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(b) Radiation intensity (Ar .703.025nm)
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30

(703.205nm(b) and 714.704nm(c)) at 10mm below the coil end.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, N: 2.5 liters min

On / Off-time: 10 / 5 ms, SCL: 100,85.68.46.38 %
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Figure 4.3 Time dependent of pulsing signal(a) and radiation intensity of Ar spectral line

(703.205nm(b) and 714.704nm(c)) at 10mm below the coil end.
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On / Off-time: 10 / 5 ms, SCL.: 100,86,70,48.42 %
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Figure 4.4 Time dependent of plasma temperature at 10mm below the coil end.
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Conditions : Power: 30 kW. Pressure: 760 torr, Ar: 100 liters/min, On./ Off-time: 10 / 5 ms
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Figure 4.5 Time dependent of plasma temperature at 10mm below the coil end.
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Figure 4.6 Time dependent of plasma temperature at 10mm below the coil end.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, N,: 2.5 liters/min,

On / Off-time: 10 / 5 ms
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Figure 4.7 Time dependent of plasma temperature at 10mm below the coil end.
- Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, Oy 2.5 liters/min
On / Off-time: 10 / 5 ms
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Figure 4.8 Time dependent of plasma temperature at 10mm below the coil end.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, CO,: 2.5 liters/min
On / Off-time: 10 / 5 ms
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Figure 4.9 SCL dependences of maximum and minimum values of plasma temperature
at 10mm below the coil end.

Conditions ; Power: 30 kW, Pressure: 760 torr, Ar: 100 liters/min, additional gas: 2.5 liters/min
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BEEZEHTZ2IEHTES, UL, 2ROFEN LREICN T 2 REM Z(T)2EH
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5.4 RERER
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LIFENEZ 2 FETCOEBNKEEZRLT WS, Figure5.9 & b, EEEIMOS A IV 7%
FIVDZILICED, BEERIEMLT A2 ENBERIN: L—TEHED» S 100us
ECHBEEIETULEBNMEERZRL, TRUBEIHBEEIWAR L. §RbLL, 77
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27kV ICH L 1.8 BIZER/WETH 2. /2, 77 XAVERR s ITERABLTHHER
BWREEFZ 7S AEROBRWIIBEEEEE CTERICAIELTWRNWI LD RS,
PHBREREX X v v 7EMEAREA TR EIBRORABHEEEBLIIFTNI LI,
VHETOTREIEIONS, FCT, BHRAIC Hg-Xe 7> 7 (BT =2 X, 200W)
EBHE T B L& UEoFigures.101Z Hg-Xe 7 > 7DBE XY MV #i %71 T . Hg-Xe
T 7 RBH LT FigureS.9 L AFEOHEBHEAR 2T > 2R % Figure5.11 KA T &
B, MBS VNV IBEEDOWEMIE 30kV & Uiz, Figure5.11 DFERD X 512, Hg-Xe
SUTRBHT L EMMGERBRIEEETLIE 28.6kV £ D, HgXe 2V 7OBEBRWVEG
BB LTH 20kVIETF Uk, £/, 73 XTERDS 01s BICIX, WEBEHBIT
TATHEBRDIRNPIHIREIBEEEE CTHEIF L=, Figure5.12 I Hg-Xe 7V 7HH O FE
EHBUEHERETT, BV —VRIEPLWEIECI2ETCOBNREHEZRLTS
D, HtEXL —VREENRVNBEEE 1L LTHEBLLED D TH L. ARLD, HEHEHK
HEEPR/NMEZTRTRBIIRELSRD (BXZ 20ps) FLEZOEBEEETOEHSHKREL
BB ENDHND, TableS.1 12, BERETCOBWBRERE Ve, BLUZOHBEER BEs L HA
BRE.COHEZNZENTT, Hg-Xe 7V 7HEEKOWEERMEIL, 952 kViem &
b (BEREOK 1.06£5), BABFRMELIZITFZE LI R>7k,
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W1 (uW/em? - nm) at 50 cm

Voltage supply : 50kV
Laser energy : 400mJ

: 0,
60 SF, : 0.1 MPa
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Voltage supply : 30 kV
Laser energy : 400mJ

SF b 0'.1,.1% Pa 1{ ® DMotig-Xelam

35
] A Hg-Xelamp on
3 A 2% &
30 - Withoutlaser+-28.584- [kV] g A gy
------------ - 2y SR8 = 038
& S 4
25¢ & ] & 2‘
N Z 0.6
20 # £ -
§ 1] ®
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15 & o 04f-a Ag,
5]
b 8 ? = $a
W T s
[ E 0.2
s z
0 0 '
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Time delay of flashover Time delay of flashover
ly oy 3 .
from laser irradiation [us] from laser irradiation [ps]

Figure5.11 Hg-Xe 7 > 7EBHKOHEBHIBEEEHME  Figure5.12 BB LR OEEH
WEEREO LB

Table5.1 BIRERE Ve, RUBHEOMEER By LBARERDOHERE B & O B

Vio [kV] Ep [kV/cm* atm] Ep/Ec,
Hg-Xe lamp on 28.6 95.2 1.06
No Hg-Xe lamp 48.7 162.2 1.80

5.4.2 CO,, No, SFe H R DIERIIRE FReiE

Hg-Xe 7V 72BHEHLT, CO, BLU N, FROMBHBEEWENELAE L2
R % Figure5.13, 5.14 i ZNZNTTo BHADEHIZ 0.1MPa & L, ERIIEA »/8V R
BEEOWHEMEIZ 20kV & Lz ARE D, SFEEHREAKICEEMMOSI A IV TICK
DERWBEBEENET I L PBERINE, 2, V-VRHEBBXZ 0.1s BIZIZH
WMEEIMPHEERE TCERT LI EDBDDP S, Table5.2 1T, Hg-Xe T > THRFKOD
V—YBROBRWT I IVERPRVWRECOZIHRAOEEGHREEEEEZEI LD S, FH
RED, SRIOERBRRATI, CO, HRXDMHZMAIE, FEEH LA IR TRIROESL,
No HZ XD IEZEFEL, SFe ARIZH LTIT 40%BEDEE R >72 /2L, TH 5 CO,
EN, HRAOWBEERBIEROERBERTH S 30kViem L RERMBEETFTHRL
BRole REDLIAHBIIHLNTRVWD, TNOHARADOEMBMBKOERKEY

78



i SFs HZ LD /NI K BHBB»SHEE CORBMEBENREILEELTVWD ZLHE
Ao, SBIDFALRREDBVETH 5, Figure5.15 12, EHAOREBEEL LT, LV —
YEEOBRWIHERHEEEZ2 | L LTHBLLEERE2R~T, ARLD, &HRL
UV —VEED»S 20us THRBHBEEIH/NEEZSL, VL—YBRHORWESOHKE
BELHEBUTHI0BUTETET LTINS, 20us UEBEOEEREHEIRICIB N T, SF
HAXTCIE 20us DLBBICHBERIIMALTNDIDIIAH L, CO, H XTI 80us, N, H
ATIEROHEL 200us PSLRBIICHALTNWDIDELI S, Thid, BEERIZLDIE
BL7OAVERRBICE L 2B, Ib, AHHNFHIREBECLZ2REDNLHICEL
fl®, HREBICLSHBMHMAOREREOHEIEZ RN EBREEIOND, &
DEHSEIT, V-V ARNBOEHBREOLN - GREGHLPHERNFHIIBEEOREEL
FUHOBBEMNERIIR>TL %,

MEDHR, 72 XvERBEOH IAKREORKRBELEZHES »IZTHIE, EEMM
DIALIVITREBETEILETCHEBOHNAREDHEGRMEZMAI LN TEL LD
W32 edBrIhiz,

Voltage supply : 20 kV Voltage supply : 20 kV
Laser energy : 400m] Laser energy : 400mJ
CO, : 0.1 MPa 14 N, : 0.1 MPa

 Withaut laset : 12.286 [kV] | ]

12 | Withdut Jaser-+11.49-[kV] DY St ke B ""j'}%ﬁ;'

T e R Bpr D
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from laser irradiation [ps] from laser irradiation [ps]

Figure5.13 Hg-Xe 7 v 7HEHEROMBIHIBEEEFYE  FigureS.14 Hg-Xe 7 » 7TREKOD
MR EE RN
(Co, A R) (N2 AR)
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Table5.2 HHRIZBIT 2 Hg-Xe 70 TEHBOHERBIEET R EHE R

Vi, [kV] Eg[kV/cm*atm]
SFs gas 28.6 95.2
CO, gas 11.5 38.3
N, gas 12.3 40.9
i SF6 gas

. 1 -9 C02 gas| ’fm
&w “-*. Nz gas ;:/
= 08 f&

: £

8

2 06 ﬁ*
= i/

3 8
= i X/
5 04 -—«~-N¥ /“‘5 ‘;
SR

s | vn

E 0.2

(=
Z
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1 10 100 100 10* 105 10°
Time delay of flashover
from laser irradiation [ps]

Figure5.15 Hg-Xe 7> 7RHENFOHE LI N ZHREE N
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Figure5.16 I, —fl& LT, 0.IMPa D CO, H XA TD 7 I X EEH» 5 dms FZBEOD H
HPUEBIZEDBONERAEIRT P NVERT, IFRRALEVWSD2PDZ14 ViF 0, C
RFOBDOTHZN, COIBED2DDARY MNWERNVYY U EICHEHATSILTER
BBHNTAAILIIRZ. LPLERMES, FERHEIBtus Kb EIRZ L, ARY
MVBBEN ) A ZVRNVERABEE CTHNILRIEOHEIELET . ZORD, BV
IR VEREITTIRIRL CO,HROBBREEER LT, REFRTFOI A UBRAI LR
KRZ2EBE»SZORETORED LIRBEAETZ22L3ELI TS (BIZIZOKTFOD
ZAUVDPBRAUSIN R RZEHIE, ORFOBMBELUTICRZKETHS ). BB, #
BREEEFIBEOBEFICERVEZD, ZOLEOHERTHIBELRARBRICH >
TEPRINENT RN, COFBRTFHREBER, Yo -V ¥F—TFHBEZzAN
TEHT 2, B, TNETCEERITLTOY RIS 7EZAVWTEHEBROENDIZD
WTIRBRE LTWBE, 75 X EMBFICE U2 EHRMIE, Ny X T 600 ns, SFH X
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