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Abstract

We are conducting fundamental studies on generation of intense coherent radiation from short electron pulses at t-
ACTS, Tohoku University. The accelerator system is composed of a thermionic cathode RF electron gun, the alpha magnet
and an accelerating structure. A short electron bunches of approximately 100 fs can be generated by velocity bunching in
traveling wave accelerator. Variation in amplitude and phase of input RF power for RF gun cavities affect the bunch
length of electron beam. We installed an IQ modulator to the low-level RF (LLRF) system to control the amplitude and
phase of RF power. By making a flat RF pulse, the short electron bunches can be produced by velocity bunching over
one RF pulse. Energy spectrum of the beam has been measured before and after acceleration. In this paper, the details of
the RF amplitude and phase modulation systems using an IQ modulator implemented in t-ACTS and the results of beam
experiment will be described.
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Figure 1: High-power RF systems.
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Figure 2: Low-level RF systems.
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Figure 3: Constellation diagram.
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Figure 4: Flat rf pulse generation process using IQ
modulation.
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Figure 5: Amplitude of klystron output RF pulses with and
without IQ modulation.
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Figure 6: Phase of klystron output RF pulses with and
without IQ modulation.
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Figure 7: Measured energy profile of multi-bunch beam
with and without IQ modulation before acceleration.
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Figure 8: Measurement setup for energy profile of multi-
bunch beam at dispersion section.
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Figure 9: Measured energy profile of multi-bunch beam
with and without IQ modulation after acceleration.
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