SuperKEKB AHZRICH T B E—LMEEF O vV EBAMIIVI VR

BEAM PHASE SPACE JITTER AND EFFECTIVE EMITTANCE IN SUPERKEKB
INJECTOR LINAC

THE s R E ek BUOL fRe Bl
Yuji. Seimiya*, Naoko. lida, Masanori. Satoh, Takuya. Kamitani,
High Energy Accelerator Research Organization (KEK/SOKENDAI)

Abstract

In SuperKEKB linac, stable high charged low emittance beam is necessary. Transported beam to SuperKEKB Main
Ring (MR) must be stable to the extent that the beam can be injected inside MR acceptance. SuperKEKB requirement
must be satisfied for emittance including beam phase space jitter, called as effective emittance. Large amplitude beam
position jitter has been measured at linac end. We evaluated that the effect of the beam position jitter on effective emittance

and investigated the source of the beam phase space jitter.

1. INTRODUCTION
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Table 1: Target Values of Beam Parameters at Linac End
for SuperKEKB Electron Ring

H/V Emittance Charge
Phase II (achieved) 40/40 pm I nC
Phase I1I (final) 40/20 pm 4nC
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Figure 1: Schematic layout of the SuperKEKB injector linac.
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2. EFFECTIVE EMITTANCE AND JITTER

EMITTANCE
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Figure 2: Measured beam position jitter and jitter emittance
in the linac. The electron beam was 1 nC and generated by
RF gun.
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Figure 3: Beam phase space jitter at before, after the target,
and linac end.
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Figure 4: Dispersion measurement before the dlspersmn
suppression.
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Figure 5: Dlsperswn measurement after the dispersion sup-
pression.
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Figure 6: Measured beam position jitter in the linac after
dispersion suppression. The electron beam was 1 nC and
generated by RF gun.
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Figure 7: Transverse (left figure) and longitudinal (right
figure) wake potential induced by positron generation tar-
get, respectively. Color variation shows beam position
from the center of the target hole, 0.1 mm, 0.2 mm, ..., 0.9
mm.
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