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Abstract

We have been working on the proof-of-principle study of the crab crossing laser-Compton scattering. Crab crossing
will realize a quasi-head-on collision of an electron bunch and a laser pulse, even when there is an opening crossing angle.
In order to make the enhancement factor larger, high pulse energy and short pulse width are required for the colliding
laser pulse. We have developed a ring-type, thin-disk regenerative amplifier for this purpose. 10 mJ, 1.5 ps, and M2=1.5

has been achieved.
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Figure 1: Schematic of crab crossing LCS.
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Table 1: Parameters of Electron Beam and Laser Pulse

Electron Beam Laser Pulse

Energy 4.7 MeV 1.2 V(1030 nm)
Intensity 50 pC 10 mJ
Transverse Size 100 pm 50 pm

Duration 4 ps (rms) 0.5 ps (rms)
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Figure 2: Luminosity as a function of crossing angle.
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Figure 3: Laser duration dependence of enhancement
factor.
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Figure 4: Block diagram of the laser system.
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Figure 5: Linear type thin-disk regenerative amplifier.
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Figure 6: Ring type thin-disk regenerative amplifier.
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Figure 7: Mode size of the ring cavity.
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Figure 8: Example of a pulse build-up.
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Figure 9: Result of the M? measurement.
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Figure 10: Beam profile of the amplified light.

A, BEGFMELITH 1.5 EWIORERNESIL.,
Thin-disk OF|R THAME D RSZMERTHIENTX
7oo BIFTAS F-3HT & D7V AJERET 1.5 ps £ THAMECTX
HZEEMERL TUVD,

3. FEHESH

Vo 7RI MARERZ LD Thin-disk FAEHEHEER OB %
1To7, V=T BRI GRS /o T~ VT B — R RIECRY
HOREDMFERTE, 10 mI, M?>=1.5, 1.5 ps DL —H —
2V AD R A TSR uto Frilaa )V ADREER,
T4 Y — R —F — (BN AT 720 BITE S 5R
IXHHWIL CWD, BBBLIRES, 777 E22I12L 503
T AR EFEIELTZV,

e
AWFZED—HB1% JSPS FHiff# 18H01233 DBhAkE %
75D T,
SEXHR
[1] M. Fukuda et al., “KEK /MUEE 7 IlE# 123617 D —H —
aryFhroEEERALEX ﬁimﬁﬁmﬁz%

Proceedings of the 15th Annual Meeting of Particle
Accelerator Society of Japan, Nagaoka, Japan, Aug. 7-10,
2018, pp. 349-352.

[2] A. Variola et al., Phys. Rev. ST Accel. Beams 14, 2011.

- 496 -



