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Abstract

KEK injector linac has two-storied pre-injectors; one for a high-intensity primary beam for positron generation and
the other for a low-emittance electron beam. The primary beam generated by a thermionic gun on the upper stage is
merged into the lower beam-line by two DC bending magnets and three DC quadrupole magnets. The DC bending
magnets will be replaced with pulse bending magnets for pulse-by-pulse switching of the beams from the two pre-
injectors in Phase-III operation of SuperKEKB. To evaluate operation condition of the pulse magnets and stainless
steel chambers, we performed simulations and measurements on the heat generated by eddy current and the von Mises
stress in the temperature rise. The estimated stress, the measured temperature distribution and outgas in the chambers
demonstrated full operation in 50 Hz full pulse repetition. However the measured temperature rise in the coils of the
magnets limited the operation time to be less than an hour at 50 Hz or full operation at 25 Hz or lower.

1. FU®IC

KEK 1P T A (LINAC) | SuperKEKB
EBEDEER DA 4 D DERB Y v SN, FREFN
Btz —2z2z#HL w3,
SuperKEKB (% LINAC & 7GeV # 1Y > 2" (HER) .
3.5GeV BT » 27" (LER) THER S 115 @2
HERTC, 2010 4F F CHFLZ T > 72 KEKB O 40 5D
Wy T4 ZHBEL, KER-KZIv ¥ 2D
BT -BEFE—LFEHOLDDOL YGE L o
SyvavIrMEDSNTWS, 2017 4 10 H)»
5454 7 HETOD Phase-IHEIEE T, (KR I v ¥ v
ADGE LB/ T-O0DF ) v DK E &
o, 4 HIZIZET LGB FOEIEIMER S 1 [1],
WAEIZ 2019 4F 3 H22 607 % % Phase-IGEELIZ [ 1)
77y 7L =D S NTwS, —J, BEHE
FEWFNEFE D Photon Factory (PF) & PF Advanced Ring
(PF-AR) 1% 2.5GeV & 6.5GeV DETY v /¢, ik
SHERIFHEBR D 72 D4ERM 3 T ANz 2 2585 05F)
HALTEY, INFTHEHD OLEL L — L4t
RKoOSNTWE, TDLIH% 4 ODY 7T LIR
DUTIE U 7 ieliZe A 2179 72012, 50Hz D E—
LD IR L odeos L 2 It ) v 7 &Y
BZLARARPEEIN TS, ZLTEFDD
121X, LINAC @ 2 BOEF#HIr o TZERZEND
E—AL9A4 v A2E>TEk 2 iior—2a%, X)L
TG0 ) v I T ) B 2 3 AS 2 1T
Z5 2 EPHENTHY, 2k HIF L UEXEGE

“kazuhisa.kakihara@kek jp

PHED TV 5,

BAED LINAC BRI I v ¥ v AETE—L0H
KENTV2 HER AMD 70D RFEBE L L. BE
FARMHKERE T E— L MO PF & PF-AR ASTH
DETE—LZ2HRT B-0OBETHIBIHI N
T3, IN6D2ODETHEFNFUEET
2 ETENEE I @R TOR E 2> TEDH, 1 W
WD RF BF#HE»PLOE—L T4 VIFKE L
1200mm HDMEIS, 2 BT OBETHir oD
E—A 74 VIFK E 1950mm 5 DB IS ERIE X 41T
W3, 2BENPSDOE—LIX Fig. 1 DX K24 EDOR
DA VBT 1 TICERT 521

D24 ERD T A T2 DD 24 E AR B A
& 3 DODOMUMBEMRAIC L DRI Tw5, BIES
DIRAEGAA DO E—L I 4 YOI Twi
30°k 7 % =R DC B #iH (a4 VOARFEL

1“4’*' n
C|

|L‘:‘L

"

ol
afc

Figure 1: Two beamlines of the thermionic electron gun
and the rf gun merged by 24-degree bending magnets.
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Table 1: Specifications of Bending Magnets
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Figure 2: Pulse bending magnet.
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Figure 3: Eddy current distribution (left), eddy current
loss (black line on the right), excitation pattern (red line
on the right).
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Figure 4: Temperature distributions (upper) and Von
Mises stress distributions (lower) of the upstream
chamber (left) and the downstream chamber (right).
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Figure 5: Comparison of magnetic field intensities with
and without the stainless steel chamber.

Kz, [T 2EEL Y —DRIERENL 5 W»
EL W Z#HN, REEENEHE Y — [ (k)
F 7 —HIRAEYE (R60-39) | HIEHIFH 0~200°C.
FT Pt100] THBMEL 72/Kk%E 2 RHIE L 72 &
¥ 9996°C, 0=0.19CThH o7, FhiEL ¥ —
H 525 8h OB IC & 2 FEVE L 2 L CHREEH
CEHICREREZD2BNDBH D720, Fxrv N —
L CghIciiEr v =22 AnCGRE LR %
HIE L 72, 7V AW 200A, 0.432T DI
K v—E 7 a— ViR ZE G 2 RREO%
BEHHIE ClE. a4 VORE FRICk 2 EE25
N3 A2 R DIRE AL T 6°CRERT &
2o ZDEIT 06°CRIETH S Z ED6., WG
X5 —DFRBIEATE 2 BT H Lo
I BT L 72,

HE X X FEE DS O F = v N —TENE
L7, MEEHIEMEIZY S 2L — 3 VORERD
IR 2 R THIPHN (81~89°C) @ 6 T (R
I IZHEN 2) 2&T 9 o, 24 L Z2INA
7-&Et 10 T e L (Fig. 6) o HEHIETIZE v
Y= EWHEY ORI ICETE L 2 5, KRBT
WEHIAT =Ty —%F = N—ICEEL T,
EA T N— (V) avaL) 2EWEAI—7 L DM
Wt 2k CEME MR T A G E L, 2L S
DGE T N=IZ X DREADHEI NS 2 L THE X
DETRIC R 2 ERBaI N0, BOvEDfE
FHE L7z, H& 5 N —IC X 2108 EAS O MlE Tl

- 1187 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

PASJ2018 THP118

90°CHLE E FCRETH--, F-a—rrohn
LALEICH BZWER 1 EWER 8 IZA T AT =T,
i N—oDfth, PEEK BIAR )L b & F v b ROHAR
Ny P Ty —2#X 27,

1 #25510mm 6  A5m55mm
# R OHE 7 A2h524'54 Y THRAZ0mMM
F2H\524°5 1 ¥ EFA20mm
245V TTVY
TV REREE DAL

2

3 8
4 m3/E5Mm 9
5  A4n517mm 10

*1 EBRBMMEN SANTNS

Figure 6: Position of surface temperature sensors in
excitation test of the pulse bending magnet with the
downstream chamber.
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Figure 7: Temperature on the downstream chamber
(upper) and coil (lower) during magnetizing the pulse
magnet.
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Figure 8: State of the measurement of outgassing rate.
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Figure 9: Measurement results of outgassing rate and
temperature of the water-cooled stainless steel chamber.
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