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Abstract

In the SuperKEKB accelerator, two pairs of kicker magnets are used for injection from the beam transport line into the
main ring. Thyratrons have been used as the injection kicker magnet switches. During the operation, there is a problem
about the thyratron self-firing. To prevent self-firing, the thyratrons are aged before operation and the reservoir heater
voltage is adjusted, but the problem has not yet been solved. In this report, we report on the status of the thyratron used
in the injection kicker magnet and countermeasures against self-firing.
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Table 1: Status for MR Kickers in 2024 Run

LER HER
Py K1 K2 K1 K2
(= 3 3 3 3

W%k [Hz] <25

ERET [kV] 16 11 21 16

CX1154C: CXl1154C:

— 1H 1H
AT CX1826A

CX1174: CX1174:

24 24

g CX1154C:35

47%71[\1// M & CX1826A:35
[kV] CX1174:40

V5, LER K1 D H %R EL T CX1154C LOED &
W CX1174 ~DEEHZ D3ED B, BIFEIL Table 1 T
KLY ATy NENEND Kicker T HEIUTUVY
%[2-41,

AKIE 3 B 2 MICTHCE AR A TEEE KL T
WAV AT AL TH AT O BBERRETHE 1
BOLTE—LE DI LIZL > TE —LIREINEL D,
FORRLL TIESICRESN CWAI A—F51CE
— ANEREL FA—ThH.2 DEREMEN DY A% FEIC
TEHREE I OB RN FZHL T IURL A—IT R &L 5L
DT REND, EEIZHAThar O BIENECTZHEAI
SV A—=HA~DH A=V BT DD A—H A~y R
MEIOZEE RN E S TWD[5], VA Thar o BB
—FED HARBIR TIEH DD, AIHE7R[ROMBET D[
Thb,

2022 4 6 A5 LS1 LT A iElR{E (- i 28T,
2024 1 ADBIEEHERFBRHSIL, 7 A 1 HET
HIRZIT o7, ZOEEHM P, Kl THEHASh TS 2
D0 CX1174 THIBDMUENFEAL TS, Table 1 12
RLTZINC AT s @ B 1BE2 T2 I E RO E

- 991 -



Proceedings of the 21th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 FRP061

JE 15 KB E O LA & Ll L TR DRV T
HASN TS, ZOMBITIZ LERKI, K2 T1 &3 >ff
AL TS CX1154C O B 1B137eh 7z, F7-LERK2 T
EALTWS CX1174 TIHERELENISITEN 2D
HIBITIAEL TRV, HER K1, K2 THEMHLTWS
CX1826A Tl SuperKEKB s e #sBALA LK, H 18
DFANTIRN,

3. BBX%

3.1 WRZE
FAThar O BEEIZED, IR I A=
HEZ27205D 2 DOREPKBEENE, 1 Dl ;H;L/r?bm
YOROVNEERFZ T EHVDRTHD, Zhidds
B HCFm AR ORERHVE A S TR0, $9 1
:,t K1 & K2 ® 1 %} Kicker 123 %ﬁ%%ti/%:;tt
Il AT O HIENEC TS A ICEEZ T X
okTé%ﬁf%é [EIFSe - M /\—bmﬁb HIXsEH
AHETHLLIRRSNIAN, SuperKEKB JI# g LER O
E—AYF EOBENLEA ST,

3.2 EEEPICBITDHRIER

TR %47]\1:1/03511%75)%%93[,7‘_@:“&#
P A7k N D Reservoir Heater(RH) &% T 1 CThk
FERHENIEREIT>TE2, RH ;H;L47FH/W*B
DI AEETESTHEEHTHY, EDOIREZHIINE
FoTHIETHZLRNTED, RH BIEEEZDHT }:i*ﬂ’
TharNE DT AEZFE ST HZ LK), HEOLR
TXEHIET D HETHY, Zhiud— ﬂxﬁﬁfocﬁﬁ&ﬁ{zkf
HA9, CX1174 © RH EEOHEILEIIFEART LITHE

SITWDN, A—TERIZRBIT DA T aREfiFHIL 4.5
~6.5V Thh,
2024 £ 1 ABIEEEFICBITAY S e B 1RO

SO — %2R~ 9, LERKI O¥AFha CX1174 TiX
2024 43 H 10 HICHBERFRAEL, ABERAERFO RH
TR IXHESEE 4.8 V IZEREL ThY, ElisE LIl &
FIL 16 kV THD, ZNE 46 VIIERE LT, ZDH% 4 A
28 HICHBAHIL, RHEB/LIT43VICREL, 5 A
4 H.5 H 7 HIZABRHIISIZ 39V FTFIF S
A 22 AICHEBENHSTZNZOIIETFREL, #
OEESE T 7 H 1 BETHBT 52813720 >7-, RH
BELZ TIFAZET VAT OB L T—EDR)
BRHAHZLFMENRW, 2 THAREFEZE 2 T RH
WEAZ T 7B A II#%R 95 Ranging[6]&FHIND
ATy OFHFE RS T D, 7235 INHE g5 #H s Tl
FEND AT TSP AART, 1 H AR, 1SS
ELL EOBIEZFIMLTH D ZITV, ==V 7% 7o
Tu5,

3.3 Ranging #Fff
PATrhrrDOABERNEREDOLIOEL TH 41T KEK
LINAC 7 /L —7"C{Tii T 5 Ranging EFEENHRF
iz 7>7-, 24k RH EELZELSE, FAThrr D
BAIL Ty & WE LIERR T FTREZR RH &BEO
FHEZRETHRIETHD, EIETHEHL T D Kicker
A BT INEFE R T TRl CE RV ad . T AR
AL RIZT Ranging #Hli &1 7572, ZOFHECTiEvn<o
DO T AThay CX1174 2 HL D, HlE S

1% 20 kV, 25 Hz, 2000 LA EOFENEH 12HEL, R
AL INRIEEDIAI TR ETHIE TR
ZURTELTZ, Figure 1 IZHIERSE AR T, ZORER,
IV ATIa A= DN EDHHIRE TR THS 45V %
Bz T 325V FCTRERMMB2NFERERLE,
3.0V £T RH EEEZ FIFHERELIT XI5
ERROND, ZORESE, Ak RH BBHELVH 1V R
b\é: A DOENIDT AT a0 HEENEALIZSUW RH
ETY XD EHTEEITHHZ 2:7532975:0
710 Teledyne e2v DO AT e G E[7] Tl RH &
JEDALREF AN TOM X F M fE O DS
WA23, RH % FNE LR EZATORE A

Thar DFMITEIZET LT ->TELT, 4%
IR T 258 5 2L THBMNT R D22 )
(SRS
50 T T T T T T
: ® 4449 RH5.0V)
a0l ® 4448 RH5.0V) |
4460 (RH 4.8 V)
g 30+ i
KR
.g 20" L] =
10+ . 4
0 L © 8 e o

L [ ]
25 30 35 40 45 50 55 60 65
Reserver Heater Voltage [V]

Figure 1: Ranging evaluation for CX1174 thyratrons. The
left number in legends shows the thyratron's serial number.
The right value shows speculation for reservoir heater
voltage.
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Figure 2: (a)Temperature change of thyratron's surface for
about 25 hours. (b)Reservoir heater voltage dependence on
temperature. Reservoir heater voltage was changed to
55V,65V,45Vand3.5V.
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Figure 3: (a)Reservoir and (b)Cathode heater voltage
dependence on thyratron's surface temperature. Line shows
the linear fit for checking the correlation between these.
The correlation factors R? are (a) 0.45 and (b) 0.48
respectively.
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