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Abstract

Laser-Compton scattering is a phenomenon that produces high-quality X-ray by collision between an electron beam
generated by an electron accelerator and a laser pulse. The amount of scattered light is highest at the head-on collision,
but since the optical element and the electron beam come into contact, the collision must structurally have some angle
and the amount of scattered light decreases. To solve this problem, we plan to demonstrate the principle of the crab
crossing which creates head-on collision in a pseudo manner in order to increase the amount of scattered light. When the
electron beam is tilted by half of the collision angle, the scattered light amount becomes the largest. In the crab crossing
which does not give a tilt to the laser beam, the amount of scattered light can be efficiently increased by using a collision
laser with high strength, high quality and ultrashort pulse duration. Therefore, we introduced regenerative amplifier using
ceramics Thin Disk as collision laser and developed laser system. In this presentation we will report on the present
situation and future prospects of laser system development for crab crossing.
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Table 1: Parameters of Electron Beam and Laser Pulse [1]

Electron Beam Laser Pulse

Energy 4.2 MeV 1.2 eV(1030nm)
Intensity 40 pC 10 mJ
Transverse Size 40 pm 50 pm
Duration 3 ps(rms) 0.43 ps(rms)
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Figure 2 : Luminosity dependence on collision angle.
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Figure 3: Schematic of crab crossing laser-Compton
scattering.
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Figure 4: Crab ratio as a function of collision angle.
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Figure 5: Crab ratio as a function of laser duration.
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Figure 6: Schematic of Thin Disk and heat sink.
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Figure 7: Schematic of Regenerative Amplifier.
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Figure 8: The construction of the CPA system.
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Figure 9: Schematic of laser system [2].
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Figure 10: Schematic of Oscillator.
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Figure 11: Schematic of laser system.
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Table 2: Parameters of the Optical Elements
Distance  Value(mm) Mirror Value(mm)
L1 440 M1 Flat
L2 70 M2(TFP2) Flat
L3 200 M3 Flat
L4 350 M4 2000
L5 400 M5 -500
L6 475 M6(Thin Disk) 4500
- M7 1500
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Figure 13: Beam Radius at each mirror.
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Figure 14: Beam Radius vs ROC of Mirror 6.

Figure 14 XY Thin Disk ® ROC 75 3500~5500mm
TZ2{kLTh Thin Disk FTOE—AF1E 4mm LLF
ERDBIEN DD, R —H— AT AT EREOBR G
a3 Ol T L7 IR O EH > T D,

43  FE/EHEERER
Ral—var LR RE AV CGRE L FA
PAMERS T, FEBTY — R A AR T 2%z,
R ARIIREHI S L, BSR4 TFP1 #£12
Power Meter ZiXE L. JIE L7z, £z, FAEHEIERIC

PASJ2018 THP109

Mirror 1 225D JFAL 6% Photo Detector (2 ASFL .,
Oscilloscope THERS L7, FFAHEMRIF O % Figure 15
e

Figure 15: Schematic of the build-up waveform.
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