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Abstract

Laser modulator which increase energy spread of electron bunches are composed of a laser and undulator. A laser
modulator is expected to modulate electron bunch energy resulting in density modulation of electron bunch with a period
of the wavelength of the laser. In this paper, designs and test results of the undulator for short bunch generation via laser
modulation are reported. The undulator had a magnetic period of 6.6 mm and field of ~0.2 T at 1.5 mm away from the
magnet top which correspond to fundamental oscillation wavelength of 800 nm for electron bunch with 32.5 MeV.
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Figure 1: (a) Oscillation wavelength A. as a function of
undulator parameter K in condition of undulator period Ay
of 6.6 mm. Solid and dashed lines denotes cases for
electron beam energies of 32.5 and 35 MeV, respectively.
(b) Magnetic amplitude By as a function of undulator
parameter K in condition of undulator period Ay of 6.6 mm.
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Figure 2: (a) Simulation of magnetic field using Poisson
Superfish. Directions of y and z are defined. Top of the
magnets corresponds to y = 0. (b) Simulation results of
magnetic field along longitudinal direction z. Solid,

dashed, and dotted lines denotes cases of y = 1.5, 2.5, and
3.5 mm, respectively.
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Figure 3: (a) Schematic diagram of measurement of
magnetic field. Top of the magnets corresponds to y = 0.
(b) Picture of measurement. (¢) Experimental results of
magnetic field along longitudinal direction z. Solid,
dashed, and dotted lines denotes cases of y = 1.5, 2.5, and

3.5 mm, respectively.
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