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Development of Pseudospark Switch

S.H.Nam*, Y.J.Han, 8.C Kim, 8 H.Kim, 8.8 Park
Accelerator department, Pohang Accelerator Laboratory, POSTECH

Abstract - A multi-gap pseudospark is high
power switching with a wide dynamical voltage
range. The  pseudospark system has been
operated at the voltage of 5 ~20 kV and the
pressure range of 35~80 mtorr. The switching
current of the pseudospark switch was
measured as 106 kA for 3 gaps, 124 kA for 4
gaps, 120 kA for 5 gaps. The current duration
is about 0.9 ps in each multi-gap switch. To
obtain the characteristics of the switch, this
paper describes the results of tests.
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271 AR 22(source)Z NEH Pseudospark
29X FAdE WAdEg 29482 FEUA 234G
97t 808 o1 F2eE Ay 2R AEHr] AF
guct dAle o A¢A B840 dEH] Azbed
A 592 FAom ge AFr AYgs D U, A
A g3l A pseudospark? EAS FFHom F A
Fole o] &L FolRy] Y=Y, old U@ HAEdTE
293 APEa UoH(1~3). Pseudospark A€
HA Ao sz vlg & AFE field enhanced
thermionic electron emission 22 A9Wo] 7pedt
o, WAAGH ¢He #AE cathode hole UiHel &
A8te AFsteE A (pendular electron) ®&of B3k
# 7xde 4% =24 Jdehde ez g8A o
(4. ¥ &&9 W& Pseudospark Discharge
Systemol W olAl7A AFANE s.4F RogH
aA A BREez U¥yoxy Uk A rE2
pseudosparkel i3l o] 82 Q REoz spanbAe] 7]
E ¥¥9l Paschen ¥3, pseudosparkdy 71& ¢
& daslyn ¥ ¥ 2EJAME Pseudospark 29
Ael Alzte] @@l 29X $3 A9 E4E, 19
3 A =g Pseudospark Alagol digh dgoz ol F
oAtk AW REAME ALY Pseudospark Al
2dlog 8% 24X T3 EY 97 ez #
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3}y Fol g 43g o},
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2.1 Pseudospark switchel 7|18 olHUE
2.

1.1 Paschen #%

AR &9 AF AolR AF{ 227 dEME
AREA FHole M3E] YAHE AL UEOL
g, a2 d2A AG8Rd EAse FAEFA
(cosmic ray)d] 2% oj23 #3& € 4 Uk o
A A ©e em® 28: 29 10~100 7He] Mz
B AN a2y o] Fx AR £ AVIH
AFY 5 UM E FA 2 Iz FES Folo.

2e 7k AF SollM B g4 HF 55 9HEY
Wl A e dFRes AF Aleld] AfAstE B
o} Yo} @}, AE Bol X-rayt wE AAYE kA
AFArtol2 Yol AL JAx 42 EH2 JAE g
o W= Y Feol stk AT Alolg] #7|gol wAg
FY g (threshold value)Rtt Ro®d AZFijolo] T2
& WHAFE external ionizer® M A glold A
ole,  ol#jd WHEYE non-self- sustained@hir
g5, Yy AFAele HAR AV
breakdown AY olidol HE AT Aloly] WAL
external ionizer7} §lol= WaAE Y274 €. A
FAlelel AGE FHF A HE AFe Ax
breakdown 7|l THSA €k 2w HAFAled)
A= o8t prebreakdowne] ¥oluA Hed, & ¢
AAE &9UA HE FHASA AFA SUEHE A0
F2HEA AFAlele] Age ZAAsHA do. o @
&/4& self- sustained discharge &&, breakdown
olglm R-EH6). 49422 AFH7 348 F7eA
g o A7bsiE A& breakdown HY, V@ ®e
th. #& 499X breakdownol ¥olvisl @ 24
£ 71248 pet AFAlele] Az 48 T F9 pddl

83 ¥4,

Vy = f(pd)
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298 144 BEe] Paschen FAHEL 2% 1 HAay
£ 713E& £ 4 . oAl Z8lM Paschen S 9|
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gEojt}, Paschen &9 9% 4o 8% ¢
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YA breakdown e TS A o] FoA
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2.1 2. Pseudospark switchs] oiHUE

Pseudospark B3 & d27le 7= 19 28 %
o] geigel F3to] FHo] & gle Fxom 1¥ 3
o} Bo] pseudosparks hollow cathode FRE
7R o et

electrode

insulator

29 2.  Pseudospark® ¥olE +=

~ high voltage
i

charging resistor

hotiow ¢athode

intermediate
electrodes
insulators

Capacitor

218 3. Pseudospark System® g%

dutE o 2 pseudospark’t A¥E e FHE AP
HA(vacuum discharge)® Paschen minimum A}o}
oltb{4}. 2% 3°1M K¥e| Pseudospark switchi
AA hollow cathode, intermediate gap 12]3 main
chamber® FAEo] glt}, 53], hollow cathode®
Pseudospark 28X} UoIM 713 F8F FESEA
wAan we WUxe Fgamopl 4AHE Rl
Breakdowne] ¥ojurl A, ¢ie Afoz2E FF
d Hie gy 2374 2d"Hm o2 U,
hollow cathode®l ¥ ¥Ride FAROER ZFNE
t}. dge] breakdown HY TH7AA =gehA HE
prebreakdown®l AF BES] Alolo)d AF Lot
Ha,21 F F4bEol hollow cathoded]s] doivtA
H(13(7).

2.2. Pseudospark switche %t

23 48 A=FE Pseudospark 2¢Xe|th 243
9] anode® 8AA Hel¥W(glass chamber)d &3
g UE 88 A sty 270 mmE A

o 7 22 mm, 7Y AABEL 4 mm ot}
Hollow cathode® #°l 50 mm, 273 < 40mm °|H
7HEH dmm 9 FEol Ytk HdARE g o
A& 70 mm B 3997 %9 mala] g wA
d4¢ A 21 A% § 100 mm B FYPFHz,
A% 5 mm , % 25 mm & F9Yo] v Utk A
F& A7 64 mm, ¥4 5 mm, Y% 4 mm9
Ho] v} sic},

2.2.1. Pseudospark 2%%
2% 4& Pseudospark 29137 Z&g #Awe =
Folct, .

29 4. 294K S0 A7 24 Be

A AZ oz A8 ZH7)(Capacitor)s] €%
& 2.7 & °l9, 50 k@ o] AFPL B $HET
S3AAN e FFE Foko] UJor Al AR 9y
€ ZAsr7 9% TFaraday Cup, 2834%
(switching current)& &% 37 1% 100 : 1 9 ¥
&% 7MY Current Transformer(CT). Za¥l:
Faraday Cup # CTE <d4d%=s 24y22zue
TektronixolA AzE 2d® DSA 602(Digitizing
Signal Analyzer)& AH&39c. AL AelA & ion
gaugeZ YW IMR 260°]9 7}28BE Phillipss
203 Variable Leak ValveZ AI23Ig o
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F7re] tHel F4ESE breakdown AGol @ <
o] gobd& BejFa tt
# 1. 48% : Breakdown d¢® 4=
breakdown voltage pressure { morr )
(kv 3 gap 4 gap 5 gap

5 83 81 72

10 57 56 50

15 48 47 43

20 44 43 38

25 42 40 35

——
——-3gap |
~4gap !
ek A

Pressuse (inTor }

Q 5 10 15 20 25 30
Breakdown Voltage { kV }

22! 6. Breakdown X gtat ghad

E 290M¥ breakdown HYd wE AHAAFE
UEhd Felth. B 264 BEo] Adale HYAFEE
4 e A8 25 KV BAARE @ 124 KAZ
&4 ﬁidr :1% 7& % 29 %k“% a8 Aol

¥

o 39 82 WA wE A3EFY #¥E o

B Aojt,

E 2. 8% : Breakdown AYH 294AAF

breakdown voltage switching current ( KA )

(kv 3 gap 4 gap 5 gap

5 230 24.3 26.2
10 46.0 474 48.6

ri 15 755 75.5 74.2
20 99.8 ' 99.8 1011
25 106.2 T 1242 19.7
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Hda uAg 24324 2 AHEE dFen U=
Thyratron 28%w 2 Ho AF7E o3 20 kA &
of vj&e] gia wel Ay A AgFE 3} Y9
FHFE Agste BAEZ 4 coulomb ©]8o]
Pseudospark 2 &= ¢ Thyratron 2937} 743
+ 93 E FE3] A8 Aol AgHT de AR
224 Thyratron 2929 @F& 49 & I8¢ +

+)
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25 kv wAAY st Hd AF 124 kA U
o Hx & 09 psB=Y g 7HEYD. Azd
Pseudospark &9 & AF A9 2M9 Alguegt
o] olYe} anodeEHE UoE AAUL o8l u
2 Aao] AlgEE A AAER AMRe) steEkn
A d3 Foll dok. APgA(self-breakdown) %
2o daje A2 AXez EdAY A} 4R 2
XW]J 2o E 29FAFS HAAY AHd BA,
A ool B A dFUsel FUUs o Wz £
olF B& dTAAE AT 9ot

t4g
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