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A) High Energy Accelerator Research Organization (KEK)
Abstract

KEK electron positron injector linac initiated the injection operation into Photon Factory (PF) light source in 1982.
Since then for 38 years, it has served for generations of projects, namely, TRISTAN, PF-AR, KEKB, and SuperKEKB.
Its total operation time, the high-voltage application time, has accumulated 200 thousand hours on May 7, 2020. We
are extremely proud of the achievement following continuous efforts by our seniors. Because of COVID-19 we simply
celebrated this opportunity over morning coffee through video conferencing. The construction of the injector linac started
in 1978, and it was commissioned for PF with 2.5 GeV electron in 1982. In parallel the positron generator linac was
constructed as the TRISTAN collider project was approved, and the electron positron beams were injected and collided
in 1986. The slow positron facility was also commissioned in 1992. After the KEKB asymmetric-energy collider project
was commissioned in 1998 with direct energy injections, the techniques such as two-bunch acceleration, continuous
injection, simultaneous injections, were developed. As the great east Japan earthquake was too strong against the soft
structure design of the linac, it took three years to recover. Then the construction and commissioning for the SuperKEKB
project went on, and the simultaneous injection into four storage rings contributes to elementary particle physics and
photon science.
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Figure 1: Configuration of electron positron accelerator
complex during TRISTAN period.
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Figure 2: Layout plan of KEK electron/positron linac as of
1977 [3].
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Figure 3: Configuration of electron positron accelerator
complex during KEKB period.
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Figure 4: Energy equalization of 2 bunches separated by
96 ns in a pulse.
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Figure 5: Beam mode transitions per year between injec-
tions into KEKB-HER, KEKB-LER, PF and PF-AR.
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Figure 6: Injection progress in the KEKB prOJect

- 868 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

4. B=FEEZE

ASTERHER I ZEE NIROEEY v 7 hdE gz A4St
TEHIEIZE->THBZLTWS, LAL., BEEE
FEHHTLIERPITONLGEEH L, BEITIE,
V—LARY T2 N7 7V F VR HEERFEER. SSC
FEEITDR AN T 7 AN - Ha Y A — XD
Y— LB IEARR, BEFE—LI2& B Fr )
VIR, BFOF YR AT & B 5E
KRR, R ThDE, mEDOGE &R E
12X D, 2006 FIZFEERIZ KEKB A S FH OB 48 ik
WS EER AN S v, PR TR R 2 25% 1A
LXRBZEITRYIL T [9],

Z DA, MR IT N T W B ERDS, KK
EFFERTH 5, TRISTAN D Fr D A G D A&
2 AB E55&0 TR B % A o U T, FEEREIZE
. MR RN TFOERIITONZ, TDHE, A
MO —LOFAKRELREEL /2D, 2 EDEK
HEOBH 2 RMER S INED, BAEIIINEEEEE
72 ¥ OB % BRI NLES & @B L 72 50 MeV D
BHRRIE IR SR 2 R H U T, (KE G E DL EF]H
EERMPITHbNTWS [10], AGEsMANcIHHE R HD
EREREVPEARINIEELREFEETDH D,

5. SUPERKEKB & [REf kv 77 v 7 AH

KEKB 51 2% 2010 F£12#8 7 U 7218, LA DTG
DEZTESNT W ASERIZ, 2011 FEFOERHAK
EBRORBIZE D MONERIZLER TR E R EE
Tz, ©—LWME OB L < TR o T
MERIZ X, PO 24 1=y hZ2HWT, 27 H
HEDTARMKIZZ EE T 72D SuperKEKB [A]1F
2100 220207 74 A MEERRD SN5 T
b, EEDOIERLIZIZX 5123 F£%2% L 72, KEKB
FHE DR IRFIZEE R 2 & SuperKEKB ] 0D 4F & 45
DEHFTRE DDA R I NR o720 T, H%
FHEOREOH L XN S Nz, R L TiEe
KD FPEBD D ENT- DT, BB ) Oz
ZfelF. 2017 FIZHREEW 5 7+ H O ASHELR
I, IFIFREBEIZESI N,

KEKB ZHETO AR EIZBNTIX, THRILF—0D
BEERAS X R T H - 72 H5, SuperKEKB i Tl
F IV =L AF—LIZLBEEDOFE/IZED, A
Hr—slizgnwiEskoonsZ ilkho7-, &
FHEFEEH, NUF LD 4nC DEMET, 20
mmmrad DT IV XV ARERINZ, D=0, %5
BFATICE 7SIy 2 2avy L —RIZEBHG
BT AR & KON %2 & O &S O HHEEE,
FLTXR V) v ITOEEZNM bz, iz,
BT TG E TR KRB EAE T8 2 MR L
KRS, A1) YARY) T LAESDNIEM S FE
TELY A Ry TIVZER % A G ' 7z KERK
ITIVRXRVARFEBFHILFHRINGZ, THIT, E—
LIEED 2, 100 BIZDIE 5 8V A B R
EREE Y — AMLEE = X DRE S 7z [11], 2019 4F
MO Fig 7TOXDIT4ERY VIR NY TT Y
TG 2B U, R R EERRh R B2 EE L,

PASJ2020 FRPP68

40x
Luminosity|
,

Beam from Injector and Storage Current
SuperKEKB: 7GeVe- 2600 mA
4 GeVe+ 3600 mA
PF: 2.5GeVe- 450 mA
PF-AR: 6.5/5.0GeVe- 60mA

Figure 7: Configuration of electron positron accelerator
complex during SuperKEKB period.
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Figure 9: Operation hours and failure rates of the injector
linac.
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