O /NIRERL [ZTETAE—LERE 1 mA DEEL
OPERATIONS WITH 1-mA BEAM CURRENT AT THE COMPACT ERL

S ERES S, JFEB— Y, PR P, R, ARHEFEN
%TM EPHEEW@ N, TAMEAT O, B EFES A>, WA sE Y, Tﬂﬁ%ﬂﬂ‘” Wi#ﬁ:u N, E5 SR,

NP

N, ATHFE A, NBRSER A, FREERRR A,

HHAAYT A, W#Ej( A, KRR Y, ILASRHE A
Shogo Sakanaka *#), Kaiichi Haga®), Ryoichi Hajima®), Kentaro Harada®, Yosuke Honda®), Hiroshi Kawata®),
Yukinori Kobayashi®, Taro Konomi®, Hiroshi Matsumura®, Tsukasa Miyajima®), Norio Nakamura®),
Nobuyuki Nishimori®, Takashi Nogami®), Takashi Obina®), Hidenori Sagehashi®), Hiroshi Sakai®), Miho Shimada®,
Olga Tanaka®, Ryota Takai®, Kensei Umemori®), Masahiro Yamamoto®
A) High Energy Accelerator Research Organization (KEK), ® QST, © Tohoku University

Abstract

The compact ERL (cERL) is a superconducting accelerator which is aimed at demonstrating technologies for the
future ERL-based light source. Production and recirculation of low emittance (< 1 mm-mrad) and high-average-current
(= 10 mA) beams are primarily important. In March of 2016, we successfully transported the beam having an average
current of approximately 1 mA to the beam dump. Due to careful accelerator tuning and the use of beam collimators,
the beam losses were reduced to very small fractions of less than 0.01%, except for the collimator locations.
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Table 1: Typical Operational Parameters of cERL

Beam energy 19.9 MeV
Injection energy 2.9 MeV
Bunch repetition rate (usual) 1.3 GHz
(for laser-Compton scattering) 162.5 MHz
Maximum average beam current 1 mA
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Figure 1: Control panel of beam collimator, COL2.
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Table 2: Beam Collimators

Name Location Dispersion Mx
COL1 Exit of injector 0
COL2 Merger 0.23 m
COL3 North-straight section 0
COL4 First arc -1.28 m
COLS Second arc -1.28 m
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Figure 2: Typical process of collimator adjustment.
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Figure 3: Beam current during high-average-current

operation of cERL. Bunch repetition rate: 162.5 MHz.



Table 3: Example of Collimator Setting

Collimator Positions of rods (top, bottom, left, right)
COL1 (3.87,3.23,6.54,2.51) mm
COL2 (2.14,0.26, 4.21, 4.59) mm
COL4 (-,-,11.04,9.03) mm
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Figure 4: Vacuum pressure vs. beam current.
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Figure 6: Estimated beam-loss rate.
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Figure 5: Measured radiation-dose rates (unit: uSv/h) on the top of the cERL accelerator room. Average beam current:

approximately 0.9 mA, bunch repetition rate: 162.5 MHz.
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Figure 7: Energy recovery in main-linac cavities.
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