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Abstract

As a test facility to establish key technologies for Energy Recovery Linac (ERL), the compact ERL (cERL) has been
constructed in KEK. In April 2013, the construction of the cERL injector, which consists of a DC photo cathode gun,
superconducting RF cavities, and a beam diagnostic line, was completed, and the beam commissioning operation was
carried out from 22 April to 28 June. The targets of the commissioning were to pass a radiation safety inspection, to
establish beam adjustment method, and to improve beam quality. In a brief period of one week, acceleration to 5 MeV by
the injector superconducting cavities, and the transportation of it to the end of beamline were achieved. To 28 June, tests
of hardware components and the beam adjustments were carried out. So far, 0.2 mm mrad with 10 fC/bunch, and ~ 0.8
mm mrad with 7.7 pC/bunch were achieved after the beam adjustment. In the next beam operation for the whole cERL
from autumn 2013, the target for the injector is to improve the beam quality.
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Figure 1: Layout of cERL injector in injector commissioning operation.

Table 1: Beam Parameters in cERL Injector Commission-

ing

Gun voltage 390 kV
Kinetic energy 5.5 MeV
Maximum bunch charge 7.7 pC/bunch
Acc. gradient, Eqcc 7 MV/m

Normalized rms emittance
Bunch length

< 1 mm mrad

1-3 ps
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Figure 2: Calculated beam optics and energy for radiation
inspection of cERL injector.
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(b) Phase adjustment

(a) Layout of corrector coils

MS1  MS2

Figure 3: Beam energy measurement using orbit corrector
coils. a) layout of corrector coils and screen monitors. b)
result of phase adjustment for CAV2 and 3.
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Figure 4: Beam profiles at screen monitors for radiation
inspection of cERL injector.
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15 pC/bunch

Figure 5: Beam profiles at screen monitors with 1.5
pC/bunch and 7.7 pC/bunch.
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