SuperKEKBO U O UOUOOODODOUO4Oooooouoooooooooooon

BEAM VARIATION AND EMITTANCE GROWTH SIMULATION FOR SUPERKEKB
INJECTOR LINAC

OO0oooooooooo oo
Y. Seimiya*, M. Satoh, T. Higo
High Energy Accelerator Research Organization (KEK)

Abstract

SuperKEKB is e+/e- collider for high-energy particle physics in KEK. Design luminosity of the SuperKEKB is
8 x 103, which is 40 times higher than that of KEKB achieved. For the high luminosity, the injector linac is required to
transport low emittance high-charged electron beam and positron beam to the ring. A charged beam with an offset from
a center of cavity is affected by the wakefield depending on both the offset size in the cavity and longitudinal particle
position in the beam. The wakefield causes emittance growth. This growth can be suppressed by appropriate orbit control
so as to cancel the wakefield effect of the cavities in total. On the other hands, the beam variation in 6-dimensional phase
space also induces the emittance growth. Emittance growth by both misalignments and 6-dimensional beam jitter was
evaluated by particle tracking simulation. Investigation of beam jitter and drift was also performed by correlation analysis

between beam position and measured parameter, charge or temperature.
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Figure 1: Schematic layout of the SuperKEKB injector
linac.
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Figure 2: Comparison of wake functions. Right and left
figures show transverse and longitudinal wake function, re-
spectively. Green, red, and blue lines show K. Yokoya, K.
Bane, and analytical wake function, respectively.
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Figure 3: Comparison of wake potentials. Right and left
figures show transverse and longitudinal wake function,
respectively. Green, red, blue, and purple lines show K.
Yokoya, K. Bane, analytical, and calculated wake function
(CST), respectively.
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Figure 4: Comparison between measured horizontal or-
bit and simulated horizontal orbit at J-ARC section. Blue
shows measured orbit vs. simulated orbit (Yokoya wake).
Green shows measured orbit vs. simulated orbit (Scaled
Yokoya wake so as to match CST wake at center of a
beam).
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Table 1: Basic Parameter Set.

Parameter Value Unit
Charge 5 nC
Initial emittance 10 p4m
Initial o, 3/2.35 mm
Initial & 0.004 -
# of initial particles 10000 -
Distribution Gauusian -
S-band accelerator aperture ¢ 20 mm

oobooobooooooobooobooboo4000
ooobooobobooooboboobobooooo
gb100o0obo0oobooobooboooboooonoo
oobooobocooboooobobooobpbbOOO
gboboooboobobobooobobobooooa
10~2000 0000000000000 [13]J00000
opDO0O4000000000000D0OOOODOO
obOoopbOO0OD0OCOODOOODOOODOCOOO
oboobooobobobooboooboboobooooo
gbobooooooood
gobooooboooboboobooooAbOOOODOOO
ooboO0O0oobob0RFOOOOOO0OOOOOOOOO
oobooobpocoboooboooobooobo?2n
goboboooboooobooobbooooboooa
oooRrRMSOOOOOOOOOOODOOOOOOOO
1000000000000 0oooooogooosnon
0000000000000 00000D000 ¢20mm
ooboboooooobooboboboooooo

4. J0OOOOOOO

oboboobobOoobooboboooboooooo
oooDoO0O0o00001000s5s000000000
oboooobobooooboooboobobooooo

gooboooboooobooobooooboooon
oooooooooosoooboooooooooon
oobooobOoboOooooOo4bb00b0bo0oooDo
gobobOooboobooobooooobooooobooon
000000 KOoooooooobooboooo
gbobooboboooooobooboboooon
ooooooobooboJArRCOOOOOOOO0OOO0OO
goopbooooo/oboooogn 24/10pm O 0O
oboooooobobo4020pmd000000O0O

e o

00 700 0 w0

mwlwwvwwwwuwwwmmmmmmwwwww«wwm

m‘ém

Figure 5: An example of simulation settings and results.
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Figure 6: Emittance growth by beam, quadrupole, and
steering jitters.
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Figure 7: Beam position jitter in the linac and correlations
between beam positions and charge. Blue and red show
horizontal and vertical correlations, respectively.
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Figure 8: Temperature around electron gun, beam position

jitter, and these correlations.
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