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Abstract

Generation of femtosecond and picosecond electron bunches has been investigated for a light source based on electron
bunches and improvement of time resolution in time-resolved measurements. Measurement of time profiles of such
electron beams and radiations are applied to not only accelerator experiments but also detection of fusion reaction history.
In this study, single-shot measurement of terahertz (THz) electric field around electron beam of 35 MeV was studied.
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Figure 1: Photocathode-based linac. A picosecond laser
was used for the generation of electron bunches.
Femtosecond laser was used for electron bunch
measurement.

Table 1: Replacement of SAM

Model Modelocking type / power

SAM-1064-0.6-10ps CW/112mWx 2
SAM-1064-0.7-1ps CW /109 mW x 2
SAM-1064-1-5ps
SAM-1064-3-5ps

SAM-1064-3-10ps

CW /98 mW x 2
Q-switched / 36 mW x2
Q-switched /48 mW x 2
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Figure 2: (a) Optical system for calibration of time axis is
shown. Femtosecond laser was separated by a beam splitter
(BS). Interference patterns due to spatio-temporal
distribution of the light pulses were observed as vertical
lines due to superposition. The interference patterns was
moved in the horizontal direction by a moving mirror at
time delays of (b) 0 ps and (c) 6.7 ps, respectively.
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Figure 3: (a) Electron bunch measurement system is
shown. Left images on the CCD camera were used for
phase-offset method. Polarization changes due to electron
beams were caused according to the quarter-wave-plate
phase at (b) +3° and (c) -3°. Increase and decrease in the
intensity correspond to electric field directions and their
intensities. Right images were captured at crossed Nicols
configuration for checking electron beam.
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