SuperKEKB A28 3 v 3= DK (11)
PRESENT STATUS OF SUPERKEKB INJECTOR LINAC COMMISSIONING (11)

PERRBCIA A B, BIADEAE AR, SEJITR A, SRARHZR A, SRHETF AR, fEEE A, ElUA B O, HAYRGE Y,
BARFEHLAB, KPR A, RIESEEAB, /NITHE RS A8, FFEFA AN, JEFEES A, fRRE AB, F s A,
MKk AB), FGHEE A NBRIER AB), PR RE D, FRBETRD, EHTAD, BJINIA A, RKEREH A,
AT A, EHHEE AR, JEEHE A, HPEEN, ZMEIEAD, RN, IRG— A hEmE A,
A, BRI AR, AR AD, @H S A, MeEm A8, TP A, A A, T Y, 2
AAEZAB, AKRFRABD, ZJfZEAD, Z)IEEE A, ERERE—AD, =il AR, JRENE ABD, K& A
B), ZREMEFR AL, KI5 A8, BILTEAB, EHEZAB
Masanori Satoh * A B Mitsuo Akemoto” &), Dai Arakawa™, Yoshio Arakida®™ ®, Naoko lida” &), Mitsuo Ikeda™,
Hiroshi Iwase® ©, Atsushi Enomoto®), Yoshinori Enomoto” B, Satoshi Ohsawa™, Yukiyoshi Ohnishi® ), Yujiro
Ogawa™ B), Kazuhisa Kakihara®, Shingo Kazama®, Hiroshi Kaji* ®, Hiroaki Katagiri®, Takuya Kamitani® &), Mitsuo
Kikuchi® ®, Haruyo Koiso® ), Daisuke Satoh®, Tetsuo Shidara®, Xiangyu Zhou” B), Akihiro Shirakawa®, Masaaki
Suetake®, Hiroshi Sugimoto” B, Tsuyoshi Suwada® B, Yuji Seimiya®, Madoka Tanaka®™, Masafumi Tawada® B), Rui
Zhang®, Nobu Toge* ®, Katsumi Nakao®, Hiromitsu Nakajima®, Takuya Natsui® ®), Toshiyasu Higo™ ®), Shigeki
Fukuda®, Yoshihiro Funakoshi® ®, Kazuro Furukawa® B), Hiroyuki Honma®, Hideki Matsushita®, Shuji Matsumoto”:
B), Toshihiro Matsumoto” ), Takako Miura® B), Katsuhiko Mikawa®, Shinichiro Michizono” B, Fusashi Miyahara™ B),
Takashi Mori® ®), Akio Morita™ ®, Yoshiharu Yano” B), Kazue Yokoyama® ®, and Mitsuhiro Yoshida™
A Accelerator Laboratory, KEK
B) Department of Accelerator Science, SOKENDAI,
© Radiation Science Center, KEK
P) TITECH
E) Research Administration Department, KEK

Abstract

The SuperKEKB main ring is currently being constructed for aiming at the peak luminosity of 8 x 10% cms™, The
electron/positron injector linac upgrade is also going on for increasing the intensity of bunch charge with keeping the
small emittance. The key upgrade issues are the construction of positron damping ring, a new positron capture system,
and a low emittance photo-cathode rf electron source. The injector linac beam commissioning started in the October of
2013. In this paper, we report the present status and future plan of SuperKEKB injector commissioning.
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Figure 1: Layout of SuperKEKB injector linac.
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Table 1: Main Parameters of SuperKEKB Injector
Linac

KEKB SuperKEKB
e- e+ e- e+
Beam energy (GeV) 8 35 7 4
Bunch charge (nC) 1 1(10% 5 4 (10"
Normalized vertical
emittance 310 1400 20 20
(mm-mrad)
Normalized
horizontal emittance 310 1400 50 100
(mm-mrad)
Energy spread (%) 0.05 0.125 0.1 0.3
Bunch length (mm) 1.3 2.6 1.3 0.7
# of bunch with 2
interval of 96 ns
Maximum beam 50

repetition (Hz)

*: Primary electron beam for positron production.
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Figure 2: Bunch charge history at the several
locations of SuperKEKB injector linac.
SP_Al1_C5, SP_B7_4, SP_R0_63, and SP_58_0
are the bunch charges measured at the rf electron
gun exit, end of Sector B, exit of J-ARC, and the
end of linac, respectively.
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Figure 3: Bunch length measured by a streak camera
before (a) and after (b) bunch compression at the

chicane of iniector section.
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Figure 4: Results of emittance preservation study at the
end of Sector B. The black and red filled circles mean
the horizontal and vertical emittances, respectively.

Figure 4 13, R b —2uEICTH=I v ¥
VADEAEFRELEbDTH DL, I v F AT,
Bt/ X ICREENTWVWAIAL YRR T THIEL
2o AKT, BABIORAIX. 22, KES
MBLOEESFMOTI v X U AZRLTWD,
L, 2SR EFRATT U > T ERA~D
BRI Z R L CW\W 5, BEFEAT TV 7 %
BALESEZHE LB Z 20, FEREREZETWS,
INHORREEY, E—AalELZ BT D LT
L D= v X U RBROME O LB RTREM: DS, R
B RENTZZ L2 D,

Figures 5 B3 XUV 6 13, N Zih, BEFHEHZB X
OB 7 4 THOTI v ¥ U ARERRERLT
W5, EFHEHZTOTI v X AL, A7) —
ETE=HILED Q AF ¥ AEEHWTHIE Lz, —,
B /A THOTZIvH AL, VATV AF YT
ZHAWCHIELZ, B 827X THOTI v X AT,
BEREBFHREZLOZTN LR L TRE2MEE/RLT
Wb, DAY AX XY HIZLDHEIZ, BE—LLA
TLONBEEEBEGEATE LD D D, YT
vay MIBTIAEATI v ALY HRERE
ZRLTWD, 5%IT, ARSKETCO=I v & v
ABAIFITHNL D, B B XU TOT I v X o AR
FHIN OS2 BET, 72, Q Ax ¥ AT
HEERMOEMEEICE L b kEEZR D TETH

Quad scan (Gun)
00 P

) © P
80
-’g 70 I i
£ 60 1
£ il
13 50
I 40 T
30 ITr
I
a4
3 .
10 #. i
oLE=
0 1 2 3 4 5
Bunch charge (nC)

Figure 5: Emittance measurement results at the
injector section by using the quadrupole scan method.
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Figure 6: Emittance measurement results at the end of
Sector B by using the multiple wire scanners.
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Figure 7: Layout of the new thermionic eIectron gun
beamline. The existing beam line is kept for the rf
electron gun. The bunching section of thermionic
electron gun is constructed at the beam line height of
1950 mm from the floor though the height of original
beam line is 1200 mm from the floor.

Figure 8: Photograph of the new thermlonlc electron
gun beam line.
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Flgure 9: Optlcs design of SectorA for the thermionic
electron gun. Square root of beta function, dispersion
function, beam size, and energy profile are shown
from top to bottom. Horizontal and vertical values are
indicated by the blue and red colored solid lines,
respectively.
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Figure 10: Bunch charge history by using the
thermionic electron source. SP_AT_0, SP_B7_4,
SP_RO0_63, SP_58 4, and SP_61_D2 are the bunch
charges measured at the thermionic electron gun exit,
end of Sector B, exit of J-ARC, end of linac, and the
beam dump at linac end, respectively.
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