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Abstract

Laser-Compton Scattering (LCS) has been expected as a compact and powerful X-ray source. Optical enhancement
cavity is essential for a powerful source. In order to bring close to head-on collision, which is advantageous for producing
intense X-ray, we are going to demonstrate crab crossing of laser photons and electrons. Requirements for the electron
beam and laser are studied in this research. The preparation for crab crossing LCS experiment is reported in this paper.
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Figure 1: Schema of laser-Compton scattering.
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Figure 2: Comparison of undulator radiation and LCS.
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Figure 3: Luminosity dependence on collision angle.
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Table 1: Parameters of Electron Beam and Laser Pulse

Electron Beam Laser Pulse

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

Duration 3 ps(rms) 0.43 ps(rms)
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Figure 4: LCS with optical enhancement cavity.
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Figure 5: Schema of crab crossing.
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Figure 6: Schema of crab crossing LCS.
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Figure 7: Crab ratio as a function of collision angle.
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Figure 8: Number of scattered photons.
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Figure 9: Pulse duration and enhancement ratio.
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Figure 10: Schematic of laser system.
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Figure 11: Schema of regenerative amplifier.
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Figure 12: Calculation of pulse build-up.
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Figure 13: Pulse build-up in regen amplifier.
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