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Abstract

One of the features of Energy Recovery Linac is the possibility to operate a short bunched beam in a high repetition rate.
Using a coherent radiation from a short bunch, it can be a high power THz source. At cERL, we started commissioning
of a bunch compression operation which controls the longitudinal dispersion of the arc section with an off-crest operation
of the main accelerator. For a precise beam tuning of the bunch compression, a bunch length monitor is necessary. We
have developed a spectrometer system based on an interferometer detecting a coherent transition radiation. We observed
that the spectrum reached up to 1.4 THz, which corresponded to RMS bunch length of 150 fs.
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Figure 1: Layout of cERL.
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Table 1: Beam Parameter for Bunch Compression Opera-
tion

Parameter Value
Kinetic energy of the return loop  19.5 MeV
Kinetic energy of the injector 2.4 MeV

Acc. gradient of the main linac 2 x 8.5 MeV/cavity
8 degree (typ.)

0.23 pC/bunch

1 us

162.5 MHz

Off-crest phase of the main linac
Bunch charge
Macro-pulse width

Micro-pulse repetition
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Figure 2: Setup of the CTR measurement.
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Figure 3: Picture of the setup.
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Figure 4: CTR intensity v.s. Rsg.
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Figure 5: Interferogram of the Michelson interferometer.
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Figure 6: Fourier spectrum obtained from the CTR inter-
ferogram.
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Figure 7: Beam current dependence of CSR intensity.
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