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Abstract

The recirculation loop of the Compact ERL (cERL) was constructed with the merger and dump sections from July to
November in 2013 after commissioning of the injector. All the magnets with their power supplies, vacuum components
and monitors were installed and the superconducting main linac already installed in 2012 was carefully connected to the
adjacent beam pipes. The commissioning of the entire cERL was started in December 2013 and the beam could be
accelerated up to 20 MeV in a short time. The beam recirculation and energy recovery were also achieved without
significant beam loss in February 2014. Generation of laser-Compton scattering X-rays is scheduled for the end of
FY2014 and generation of THz coherent radiation is planned for FY2015. In this paper, recent progress of the cERL
including future developments is reported.
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Figure 1: Illustration of the cERL.

Table 1: Parameters of the cERL

Nominal beam energy 35 MeV

Nominal injector energy 5 MeV

Beam current (initial goal) 10 mA
(long-term goal) 100 mA

Normalized emittance < 1 mm-mrad

RF frequency 1.3 GHz
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Figure 2: Magnet installation and alignment.
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Figure 3: Installation of a NEG-coated beam pipe near the
SC main linac.
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Figure 4: cERL constructed in the accelerator room.
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e Injector: 2.9 MeV e Gun voltage: 390 kV  Buncher: OFF e peak current: ~24 uA
e Recirculation loop: 19.9 MeV o Injector cavities: E,. = (3.3, 3.3, 3.1) MV/m e macropulse width: 1.2 us

e Main-Linac cavities: Vc = (8.57, 8.57) MV e repetition of bunches: 1.3 GHz
e repetition frequency: 5 Hz
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Figure 6: Electron beam profiles at the screen monitors (MS1-31) and beam currents at the Faraday cups (FCs) on
February 6 2014, when the decelerated beam in the main linac was transported to the beam dump and the energy
recovery was achieved. The beam was clearly observed around the horizontal center position of MS31 at the entrance of
the dump line. The beam current measured at the dump FC was almost the same as that at the gun FC.
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