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A long-pulse, high-duty klystron modulator which was fabricated as a prototype for the
JHP 1-GeV proton linac had used two thyratrons in parallel for discharging a pulse forming
hetwork (pfn). From a viewpoint of reliable operation and long lifetime, however, it seems
that thyratrons are not preferable for our use of long-pulse and high-average currents (now
L5 A at 400 4 s pulse width and, final, 23 A at 60Q:s); therefore we must develop the us
pf thyristors in place of the thyratrons. Recently a full rate thyristor switch which fulfills tq
pur requirements has been completed, and tested in the modulator with a klystron load

through a pulse transformer. In this report, we describe the design considerations and report
fest results.
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ABSTRACT

A long-pulse, high-duty Kystron modulator which was fabricated as a prototype for the JHP 1-GeV
pobn linac had used two thyratrons in parallel for discharging a pulse forming network (pfn). From a
" viewpoint of reliable operation and long lifetime, however, it seems tha thyratrons are not preferable for our

use of long-pulse and high-average curmrents (now, 15 A a 400 ps pulse width and, final, 22 A a 600 us) ;
therefore we must develop the use of thyristors in place of the thyratrons. Recently a full rate thyristor switch
which fulfills to our requierments has been compleled, and tested in the modulator with a klystron load through
;- a pulse transformer. In this report, we describe the design considerations and report test results.

BISWVAED 2L —F YA VAT AL v F

1. LB

CJHP 1GeVBFV=T7v 2054 A Ay - Va2 Lb—s D Zhg T8OV ZJEEE (P
" FN) OBBAAL v FI22AKDH 45 bay (F-259, ITT) ¥MvwTni, LALES2L—4IC
;¥*én5@u“ﬁn»x\k¥w$m"(ﬁﬁ\ﬂwzﬁ:4oo#s\$w%m:15A\ﬁ%ﬁ%\
600 s\ 23A) THH, COMURETHETIRI L BPOEVHEGLIFT I3V 45 bavik
AEEEZOND, LMo TIDPFENRERAS v FREMLT 2 LELRD L, TOBSICHEL %
roXF BHRLEAR (di/dt) OFBFMETHE, H4 VA5 TRIERYNELEOHEOLTL it h
TBY, Frz ik K LEMERGR CORBREITL ) LEMELZ, FLTHICSP300A35 &) E
CFAVRSEAOCED i/ d ¢ COMREFMRBRE T4 o 72855, 7SV 600 sy BHEL S
OHz, BHRE—2ME: 750A. di/dt=100Apus TCEMOMMIIHI B Eobhrotz, &
¢ NWARETV2V—SDPFENKBAS v FOLENETSH S,
W COREHERO LIRS ORI A VR Sk 6MA Y v 4 LIEEIE9 k VORNEFVEEY
'r;nv—&um&ﬁ&PFNﬁﬂaE10kaﬁ§%ﬁ&otmo%Lr%@ezywasﬁﬂ\ﬁmmm
A5k VOTZINVETIVEBYE, FRRERLIT 2 o/ LTI I7ZIWVEFIVOMEEB L URBRERE R T,

2. Y4V R¥ AL v F DA
ARBHELIYA YV AS AL v FO{AEERDEB DY,

OAA4 v FHk
(1) BEIE 45kV
(2) EAKEGE 7 5 0 Apeak
(3) 73 RIg 600us
: (4) #9:EL (GEBSVAEGR) 50Hz
5 (5) di/dt 100A s

b —=8l=




(6) w3
(7) x4 4 X

OfMH 4V Ay FKF (EFEW)
(1) Bk
(2) LFUHTEE
(3) FHIEE
(4) #hnk

Ol Big (A1 4L4x)

B
1750™X1134™X903™

HiZ. CPS300A35
3500V (EFb7h)
320A
6EFIASY v 7 X 5B
(k3 0 HEH)

(1) BE AC190V
(2) H% B
(3) A 50Hz

YA YRS AL vy FORBEYE LI, MABEEYE2 R T.

3. ¥4 YRIY AL v FORER

EVa V=S BADYFAST L ar s v oMEHNA)AT AL v FOBRATIA, 0720 0 BANYGETE, b,‘
YA AMEOUIR (205 =10 p 5) SOWREMEF% > LERRCHANE, ¥~ MESI) &vo 5
MR (32 JEEERR (DC 50 kV 100 MEN) (4% o4k, EValb—snllifesva
b YA GLEM 1:7) #WLEsSAA O vAM (TIH2104A, Thoms on) “iigLL E
KBTIV R IWERER % 1T% o720 PENFBEE: 37 kV. EJ2Lb—sHHWE: 18.5 kV (7 1 §
GAR uYAY - FEESRACHKE (130kV) Ke5) . 70— SBERMN: 440 s, #IE
L:20Hz KB AEMENEHBEEA B5 KR 70— 1F4F7 baYEFA VRS ALyF Y
H—1%4 40 p s CHBSESVALNERLEMT 5 M4BM) Lk, B5RT LI F4) iy
AYUTIEN P BIENA 3 50 p s LR oleo SREYANAF LRI ANV Y7544 (3 B
00us) BETHY, RTOFAYASHHHEI turn—o [ [ FhTwa, HHBelamycl R
Lo LS RRIFEHRETEFONTE), TLEVa V- RRRUMSPFNOBRBIIY A VA A4 vF B
EML, BETCLERUTOLRMATH2 5 IFH ML CGRIELHiT Twb, 45BN ELFE L, li
DR LWt R BT 7 & L A5 RR% RF A 1S TH . i

ZOWGTOHA VA S &M AL v F BRI B TH ), WEEERMTIE 9 k VRN E 7 VOR
Bx{7% o Tw 3%, GTO%4UX&W%AE%EﬁEﬁ%ON/OFFLfnwxﬁﬁ6@ﬁﬁiiv\
BRTE D LORWINFE» o Tnb,

A

BE - MROBHCI AL TS - AMIE—K% R Lo BLBETOKF 4 ICAEBILEICR Y, Bk |
LET, :

SE R

(1)E.-Takasakietal., 81 3 BIAMIZE&TFHR%E, (1988), p. 263
(2)T.Takenakaetal., %51 4 EANFEA& TR, (1989), p. 54

(3) S.Anami et al., Proc. of the 1990 Linear Accelerator Conf., 1990, Albuquerque, NM, U.S.A.
(4)KKudoet al., &1 4 BIANEETHME, (1989), p. 281



Optical fiber

Gste
~drive
clreult

s} {m

fv —JIC

J r]

X1, Y4 VALY 24 v F-[AKE 2. Y4 VAR¥ AL v FHHR

7 O— TR HBESR

Y T

poress

Pad

S

v

| 4. 5.

Y—FBIE (2V/div. ) Eiss4xbuvav—F YA VR T — FEIE

(10us/div.) CWE (25kV/div.) (2kV/div.)
Ti294Ararhy—F (0.2ms/div. )

WK (40A/div.)
(0.Ilms/div.)



