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Abstract

We have succeeded in producing a sub-picosecond electron bunch with 10° electrons by using an rf electron gun with
an energy chirping cell. Since an electron bunch with such a high peak current can be obtained with an electron gun, it is
expected to be used as a light source using coherent radiation. We installed an undulator around the point which the
electron bunch is most compressed and started to investigate on coherent undulator radiation. As a result, we succeeded
in observing coherent undulator radiation (up to 0.4 THz), and confirmed that it has high peak intensity and extraction
efficiency. We have also found that it can be improved by increasing the electron beam energy and the number of electrons
in the bunch. In this conference, we will report the experimental results and future prospects of coherent undulator
radiation by the energy chirping cell attached rf electron gun.
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Figure 1: Experimental setup of coherent undulator radiation.
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Table 1: Specification of Electron Beam

Energy 3.3 MeV
Charge 40 pC
Transverse size Imm

Duration 323 fs (rms) [3]

Repetition 10 Hz

Table 2: Undulator Parameters

Period 70 mm
K 2.8 (max)
N of period 10
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Figure 2: Interferometry (upper) and spectrum (bottom) of
THz coherent undulator radiation.
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Figure 3: Radiation intensity as a function of an
accelerating rf phase of ECC-RF-Gun.
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Figure 4: THz intensity as a function of a bunch charge.
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