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Abstract

KEK injector linac has delivered electrons and positrons for particle physics and photon science experiments for more
than 30 years. It is being upgraded toward the SuperKEKB project, which aims at a 40-fold increase in luminosity over
the previous project of KEKB, in order to increase our understanding of flavour physics. This project requires ten-times
smaller emittance and five-times larger beam current in injection beam from the injector. Many hardware components are
being tested and installed. Even during the 6-year upgrade, it was requested to inject beams into light source storage rings
of PF and PF-AR. Furthermore, the beam demanding approaches from those storage rings are different. SuperKEKB
would demand highest performance, and unscheduled interruption may be acceptable if the performance would be im-
proved. However, light sources expect a stable operation without any unscheduled break, mainly because most users
run experiments for a short period. In order to deal with the both requirements several measures are taken for operation,
construction and maintenance strategy including simultaneous top-up injections in the virtual accelerator concept.
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Figure 1: The configuration of electron/positron accelera-
tor complex at KEK with linac and four storage rings of
SuperKEKB-HER, LER, PF and PF-AR.

—d

~20 mm-mrad & TRIVF—HED D ~0.1% HIHRFE L X
NTHEH, NUF YD 4nC DRKEFRD T TEKT
L3I RERAMTHD, ZOLI B —L%EE
FEEIZHERE S 572012, KEW RF BT #H HilmE
TR a VERTBICHEEL, £/, B
MOMEHMT 74 A MEEZBEE#X IOV T
1% 0.1 mm. 600 m &KIZH72 > Tk 0.3 mm 2 A,
IOHILEWLEE RS o il 2 %L 35,
ZOHEMEEL U T, SNMEZRLEE O ER - BN 2Rk
DAl - ¥ BEUMTEIZE D, FEHBEDDODE—LD
WixHEEL TW5,

INSDOHKDRZZEBDERY V7 ~DE —
IS ER - BEEIZ D W CHEEE S 217 - 72 [5],
2Tk, TSITHREDEBRDOERE L OFE % E X
T ATz,

2. ASZSEOEHODEE

1978 - 1982 4E1Z PF FCHF YL FEBR M) 1 (2 A S a3
JI/=H L, 1982 - 1986 12 1% TRISTAN FE ki +
FERA T IZGE - AT & I N h, T ORI
WIZIEHN OBV IEETH O, AEFEDO AL %
RITIZEGRR e EROBONSIXNE Do T2, Fiz.
1995 - 1999 4D KEKB [A] 1F D A S 25 0D it i D R i1z
X, PEDGFEMICE D S N2z, R
DML H Z LT B L HARETH - 7=, dUE
fIFDEBE4-6 HE 10-12 H % B A STz I
HDMT, HoD o6 r AeREEMIcETS LD
12, 1997 D 1 -9 Hi s CHEfiz 221 U, #i4E
FoIHEEIN B E X O THRET D HEFZEE
WHEETH - 7= [6],

L2 U, 5 E D SuperKEKB (2 [i] 1) 72 A4t 25 D
BEIZBWTIE, 2011 FEORHAARKRER L EHAL 722
EEHEH D, 2010-2016 FEIZFHHEICEERZITS &
HR#EE 720, HfEL T & F o - @BkFHEL 2
HETEHIEDNTERR>T, TDHIT, HIFEE
O ST EERBIRE & R 2 1T - 72 LT, 2017 4
5-9 Hiz@lo Tl U - R EMMZ2HERTLIZ 2N
TEC, vy 7 - )Vvr70oa3Ivyazm i
x> LTWBHEIATHS,

INSDERY) VI INESE TDERKRZ KT 5
Y. AANECHEMB T bNS DIl EBEH DR ERE
BRD AR S N B G EBRE . RABTITON TR
KR DR D MERE DA | % ke B FR T EERDM
T, AFHROFEEZFEHFHEOAEZMOMHITEZ L
A TR,

3. ERANOER

721 T, HEERHIZB W TH EBREMIZ
LBEVWHAKREWT CIIEFEERE 217572 [5].
2. T DS % RN T B ARG E L & R AINE 2
WD DEREZ L TIZBER S,

B 777 NVETETEREIERE BESERIFSE
Bz R TS 72012, ABSRIEE vy v s
CHERE T % & & H1Z, PF & PF-AR D 2 DD itk
JEMEY > 2 &, HER & LER ® 2 DD SuperKEKB
BEER) Y IZRBIZE— A% AT EHBEN
» B,

KEKB zHE DD & 7 5 T2l E N 72 8\ M
ZEERED R D S v, MM 2Rl ZE LT D ¥ — LR
BMOLGEANERE L 52, FOLEDICIIEEER
HE—RBIZEOZeDEE L IN, by T Ty T AL
OMBEEDNE F o7z, FRRICHEDEERIZBENTH
WEOEWHIEZITS 2T, TE 5 TERSM
BRIy TARBEREINT W,
ABEIE 1 I 50|, DFE D 20 I YBEIZE—
LEMET S EDRAHELRDOT, 20 S VREIZS A
IR EEAREDEENTA—REZEHL, &
FOGEFEYOEZ RS INET IR HR0E
)Y/l sy 77y TAMZ, B0 H
RThHENPDLIITEITTHILNTES, £IZT
A2 ER, 2009 Fh o Z D & S (A A G
EELU[7, 8]

SuperKEKB D EERB AT 2 &, BFERY v o7&
WE->TH Y —LFMI5s PREIZRZ L PRI
NTWBHDT, BHEM DY —LFHFmdH > 7~ KEKB
FHHIZH AR D & MBI [F A O SBEMEAE W,
ZDH, ARBIZIZE TR VAEELES
EBITEAL, SOHz CEfEZEI DR 52212k -
T, RZIv AV AKREROETHETC— L%
FEIZHE U 72 BT, 4+ 1B V7 ICFEEASRT S
ZEeNEELLB,

Z DRI ASX, A R N HIHBERE I X - TEl
FIHZX N TWD [9, 10], 1 X MHIEBERE Ei2ixY
ThYzT7HIIZ 10O —LAE— RBPHEI N, *
DHND 4 DH4EE D SuperKEKB-HER %O LER, %
L T PF, PF-AR D AHEFLIIHSIGLTWD, —DD
V—LE— NFEBED A Ry ba—REExn, —
DDANRY M= RERHD7ZODESEH 10 ps
WEOXA I v IEHRE AFHRER (LERHY V2
DAF Y AT L) ITER, EHIZY B REH
250 fEIE X DEEB N T A =XIZ, INS5DA RV B
I—RIZEIGLTCTEEIZELT 5,

J

/



[ monen
,
b kT
0.15 A (0.05%)

e e | e —

Figure 2: Stability measurement of pulsed magnet system
at 50 Hz for a month.
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Figure 3: The beam test of pulsed magnets with pulse-to-
pulse beam displacements.

Figure 4: Girder design with precise alignment movers.
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Flgure 5: The beam sw1tch yard at the end of linac.
From right to left, beamlines of PF, PF-AR, straight dump,
SuperKEKB LER, HER, and east dump.
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