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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, terahertz (THz) electric field around electron beam of 35 MeV was measured using electro-optic (EO)

sampling.
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Figure 1: Photocathode RF gun linac and THz
measurement. THG: a third harmonic generation. Q: a
quadrupole magnet. B: a bending magnet. S: a sextupole
magnet. A part of femtosecond laser was also used for THz
measurement.
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Figure 2: (a) Schematic diagram of the measurement
optics. CT: a current transformer. Pol: a polarizer. GL: a
Glan-Laser polarizer. PD: a photodiode. (b) Process of
signals using a differential amplifier. (c) Picture of the
measurement optics.
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Figure 3: (a) Signals of PDs and differential amplifier as a
function of time delay are shown (1 sweep). The signal
from the amplifier was divided by 100 for comparison. (b)
Polarization changes from PDs only or amplifier are shown
(average of 5 sweeps). (c) Polarization changes near
baseline are shown (average of 5 sweeps).
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