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Abstract

Electron beams with pulse durations of picoseconds and femtoseconds have been applied to the accelerator physics
application such as free electron lasers and laser-Comptom x-rays. The ultrashort electron bunches are also key element
in time-resolved measurements including pulse radiolysis to improve the time resolution of the measurements. In this
study, femtosecond electron bunches were generated using a laser photocathode RF gun linac and a magnetic bunch
compressor at ISIR, Osaka University. The bunch lengths were evaluated by detecting coherent transition radiation (CTR)
emitted from the electron bunches using a Michelson interferometer.
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Figure 1: Photocathode RF gun linac and magnetic
bunch compressor. Q: quadrupole magnet, S: sextupole
magnet, B: bending magnet.
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Figure 2: (a) Measurement system using Michelson
interferometer. M: mirror, OAP: off axis parabolic

mirror, BS: beam splitter, MCT: photoconductive
mercury cadmium telluride detector. (b) Pictures of the
Michelson interferometer and the infrared light
detectors.
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Figure 3: Interferograms of the IRS measured using the
bolometer and the MCT detector.
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Figure 4: Frequency spectra of the infrared light source
obtained from measurements using the bolometer and
the MCT detector, and spectral radiance according to
Planck’s law.
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Figure 5: Comparison of interferograms measured using
(a) the bolometer and (b) the MCT detector.
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