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Abstract

X/y-ray source based on laser-Compton scattering(LCS) is expected to be a useful tool with features such as high
brightness, high directivity, energy tunability, quasi-monochromaticity and compactness. Scattered X/y-ray is generated
by collision of laser and relativistic electrons and the intensity is determined by the product of cross section and luminosity.
Therefore, increasing the luminosity is essential for higher brightness. It is known that the luminosity is dependent on
collision angle, and a smaller collision angle leads to a larger luminosity. However, head-on collision is difficult especially
when using an optical cavity. A method to overcome this difficulty is the crab crossing. Crab crossing is already proven
in collider experiments, and our plan is to apply this to LCS. We will tilt the electron beam to half of collision angle using
an rf-deflector. In this conference, we will report our accelerator system at Waseda University, fiber laser system for LCS,
expected results of crab crossing LCS.
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Figure 1: Accelerator system at Waseda University.
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Figure 2: Schema of laser-Compton scattering.
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Figure 3: Luminosity dependence on collision angle.
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Figure 4: Schema of crab crossing.
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Table 1: Parameter of Electron Beam and Laser Pulse

Electron Beam Laser Pulse

Energy 4.2MeV 1.2eV(1030nm)
Intensity 40pC 10mJ
Transverse Size 100pm 50pum

Duration 10ps(FWHM) 1ps(FWHM)
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Figure 5: Crab ratio and collision angle.
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Figure 6: Crab ratio and bunch length.
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Table 2: Scattered Photons Calculated by CAIN

0, o) Number of Photons

(0, 0) 10800

(45, 0) 2245
(45,22.5) 9631
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Figure 7: Scattered X-ray spectrum calculated by
CAIN.
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Figure 9: Schema of thin disk regenerative amplifier.
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Figure 10: Beamline for crab crossing LCS.
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Figure 11: Waveform of MCP.
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