198 How mOE X 5 N O F R Vol. 19, No. 6

200746 B HIGH POWER LASER AND PARTICLE BEAMS Jun., ,2007

YHERE: 1001-4322(2007)06-0997-04

AX_SMERSEEFXRTHE RS
B oA, B X, RRE, KRE, 68K, KEK, AR

(BRBEHEATIRL, BE 710024)

i OE: PFARTAXACSESSEEFLALHRERE. RRETEGRSBHNBIARE
KM ERBIMR. BIRETBEERLESHT G B R A B i B BT S Bk I AL . %6 B B
ek, EAMEALESHNEEAE,BRT RERGR EORBRE S TR S Hoa b8 B AR B
WE ERTREESFRIENHRARFERTILVHMEES, REKMWERBSEFXRAGEES
AREBEHF R, RS SEIT LB AR 50 ns, B3 /MT 5 ns, HREEAER., ARFERRNA. ERE
Bk b e FE BB 100 KV, BT /DT 10 ns, RAE R THEST I 440 ns, 3135 13. 5 nss AT 38 o 4 i el 45 4 BE S 8 51
BEAESHSIEFEOMNA, XBEEF XS Marx B4 B R FE T,

k@R FAEME:; MAS, SEBEFUSEKFR, BAKBEFH: WEB

FESHE: TN782 XMERIAE: A

BEE B RBERG AR ER, CXHEE TW IRk F RN E I BSTURBER RO,
R ER S MER ERASRAXHBRARMBEAERE, RAZRAFREEEERFTRIFREN EFXE
ESERBRIBAY . BREEEEIF X— BT S0 Z KA LRIES N IF KRB F BT » X 3% fik
EBRHTERHER, PURABEFBRDHBINBERYMREE.

WX =S s3RA 3 HAKHRE, BRABRERA 1 A MV REREEEEFXN, B 34
SEFXRAMNDEBEESAIFRXE Marx REBZALAER RS MBE, EFRXTEBE—REE
Marx R4 BNY RE TR B EBEK 0% ~95%. AREMER THENBEE REEFSENRLME
REUZIAEFXE Marx REBWEN AL T, BT Marx R4 8 0TY R IE b 0 ) 7S ETF X3 4
REEMERRNBUFS MR RGEH S AR B ERE 100 kV. 5T 10 ns. 2 MR RELH /D F 800 ns
MR ER.

1 RASMERK :

REAX-ZSHEBHIAIEREREZEESEEIFXNIEER . F2ERAFBRERERITERSE
A4 F G EE Bk I R A LR A 1.

synchro-control hight-voltage pulse generator

Marx synchronons synchro | || 50kV H
signal SFB0223 filter generator L pulse » 100kV pulse ~<:U-
U,

Fig.1 Schematic of synchronized trigger generator

H1 MERE
Rl BT RS A S 0TI AT A B A 3 1 e B A AT R AR BK O TR 1L 6 R SR 0P R 43 &
BEHZSBZRBAMEREAR, KB —KRASEFRGES 100 kV HEKH), BMREHTHELE
KB Marx R4 BMERAXRGES X EESHTREEE, RIERER BB A ET LB R BERE
T BATFIRFEH T 60 ns i B 18] 47> EL 2 FlL B 0 1 1 5 A R A A 2 o B o AT 2R I K o A % TR S Bk ek R
%55 B R R AR T XK.

* W AR E 3 :2006-12-30, #1178 #:2007-04-01
ERN:H FA976—), & HEHAE, AR ERBERFF S5 A yangli7647@163. com,



998 E ¥ X 5 B F X B

2 EPMERSZAETEIR
2.1 EFHFEHBL
2.1.1 FFESHERMERLHE

FIZESER Marx RASRFBEBER BRTHEZERHADIIRERNRENE . AEESHRBRR
FAMARD RN ELRE, KRB TR Marx REFEMRWEIEP, BT Marx HBRER L BNAFEZHA
FEE  AEEENRASNAHEFTRESHRSE, FRENFRASESETRELE. EdXFASFEFSHL
¥, R SFBL0223 B LCRBERXM RS FESHTRE BEEHFESH TR/ HHEEHR, A2 BRES/K
BERESNRERNHESHE NEFTURHEBRAEHEEFS L.
2.1.2 HEHERATREENE R

FAESBRELERE, BER— 0 HSENFRSES 80 TERS, Hilk T2k H—4 e 5 E i
B FERBESED LB B A FBTAE, 2BEFRIER J630 RE b EH B (R EMBL/DNTF 50 ns), ZH
BHEEREGH MLV W ESEIRERNERRSHINE. B 3 B HBREBMITEKMER,
BPR 2 oL s R

0.1nF 24V
Lo ) . o —i _‘H+ e
_____ e . IR trig Ik [10nF
L S S - in 2 5
L SV/div. . e — 2 30 . X
rersdvave, 7] S " St x
1 A : oL 10 ‘.
N PO IS 31471 2360 }
L M \,“ - + 1630 500
2..,«\/.‘ d Lo e eee s e . \ IsV=
10V/div . : ST - + | -
original wave .- . L P IVE Totor T [oanr
100 ns/ div
Fig.2 Original and filtered current of Marx Fig.3 Circuit of synchro generator
B2 RARFRBESHERLEEHEIEE M3 FEBodp

2,2 100kV mERMEATS
2.2.1 FHEHMEH

RERHE SRS H A SF SER, FRRA=ZBBR[EFX, EHTERENE 4 iR AR ENS
FAEEAHR CH—IRTHR . REH—BE S0 kV RN ET - RBEPEBRSIBRF LM MER, FXEE
FEAERACHIE WA 3 SRR BEREER AR ENKS, LSRR MV ZSE&HFX. HEE3IF
REEBEHF, LW, RAIRA 100 kV/80 nF MM EZF, M sER 400 ], Bkrbis R 3 8 250 kV B EHR
. EMRESMEBINKEEFENMER. HRPEAE HHRHFK LA 50 Q B BEEHEENTER G,

symmetry axis

charging resistor r' 50kV trigger pulse
I 4
Voe L ° ]
- separation gas /
C
trigger electrode Aground clectrode
50Q pulse output high voltage electrode [
—
- 22 2222220
Fig. 4 Principle of HV pulse generation Fig.5 Gas switch structure
4 BWERKMIERFHE BS SEEAFXEHREA

FERMWE R X B REFROEH., AXRTHEFXERRE 5, ZEWIF LR ALHE
BB TETR. IFOTHRETHEZEENTERNMESAREE. ZEHT BEENUEILTE
B THAERIHRT MERSHERZANRYG, SREMRENBERZAEZRERF. MAMER
B b R AR S AR SE T AR AT K B P A R AR 6 RO IR FF X ERBR, R 4 W 2 , AT R AN FF 3 18 B
FiE. B 6 XM ANSOFT MMMFXRBG A HHER. B 6(a) R Mk KRR A s Eo 55747, i B K



#oM B A% AXAZSWMEARSKEIFXALRERE 999

Yok e s e 1R B, B R S 3R R 303 kV/em; B 6(b) R ALK AR TI A MR RS B 55076 » B B K 35
BrEMEBRAZE, MEREHEMEL 1 MV/cm, HBERFR 3.6,

- _ ]
= ]
L g g ‘
5 I
>
-; oo
........ iy = T.q_k..j ‘
= S . 2 5
3
= = -
(a) without trigger signal (b) with trigger signal

Fig. 6 Distribution of electric field of gas switch
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Table 1 Delay time and jitter under different pressure and work coefficient
p/MPa k Ue/kV t4/ns t/ns
0.14 0.75 67.5 94,1 6.1
0.14 0.80 72.0 83.4 4.9
0.14 0.85 76.5 52.1 3.5
0.14 0.90 81.0 52.1 2.2
0.18 0.75 87.0 68.8 5.0
0.18 0. 80 92.8 50.1 4,9
0.18 0.85 98.6 42.3 2.6
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Synchronization system of gas switch for Flash [
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Abstract: The synchronizer trigger system of Flash [I accelerator gas switch is designed and debugged. The system is com-
posed of a synchro-control and a high voltage pulse generator, and the process includes the selection of synchronizer signal, filter,
fast comparator, forestage trigger pulse formation, and the high voltage trigger pulse output, By filter circuit, the high frequent
noise signal of Marx current is removed. By the fast comparator and the forestage trigger pulse circuit, the working point is ac-
cessed and a trigger signal is generated. The operating mode of the high voltage pulse generator switch is field distortion and
preioniaztion, and its time response is 50 ns, jitter less than 5 ns, The experimental results indicate that the synchronizer system
can generate a 100 kV pulse with rise time below 10 ns, delay time 440 ns, and jitter 13. 5 ns. The multiple switches can work at
the same time by controlling the time that the trigger signal reaches the gas switches by changing cable length,

Key words:  Synchronizer triggers Trigger generations Multi-gap multi-channel gas switch; Intense pulsed electron

beam; Accelerator



