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Abstract

Laser-Compton scattering(LCS) X-ray source is expected to be a compact and powerful X-ray source with features
including high brightness, high directivity, energy tunability, and quasi-monochromaticity. The intensity is determined
by the product of cross section and luminosity. Therefore, large luminosity is required for an intense X-ray source. It is
known that the luminosity is dependent on colliding angle, and a smaller colliding angle is better for the luminosity.
However, head-on collision is difficult especially with an optical enhancement cavity. A method to overcome this
difficulty is the crab crossing. In collider experiments, crab crossing is already used to increase the number of particle
reactions. In our case, we will tilt the electron beam to the half of collision angle using an rf-deflector. In this conference,
we will mainly report about the expected results of crab crossing LCS.
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Figure 1: Development of X-ray brilliance [1].
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Figure 2: Schema of laser-Compton scattering.
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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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beam:40um,40pC,3ps
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Figure 3: Luminosity dependence on collision angle.
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Figure 4: Collision point in LUCX.
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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 colliding angle.
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Figure 8: Crab ratio as a function of laser duration.

Figure 8 O ZE L — W — 13/ UL ARERITR O
DINEELNZEN DD, FFIT 2 NSV AT
TTEREOBENREN, ZOOEEHAL —YF—LL
TUEYb 77 AN =Rk, 77 A/N—T 7 /)L AAR
LT v—. Yb:YAG thin-disk FFAHEIE LSS, /LA
Ty —nne bl — W= AT DEEHEL TND, E
AL —P— AT DO DWW TIARESZ O K H
KOBERHLDOTHEIL THHWTZW5],

3. WELEFHORBEDLY

FELT A raa—R CAIN (2L TRELE 5 RS
o7, Figure 9 |ZFHHEAE AT,

400 —— head on
—— 45deg cross

350 A / —— crab cross

w
o
o

N
w
o

Number of photons
- N
w (=]
o o

=
o
o

S

0 100 200 300 400 500
Ex [eV]

w
o

o
L

Figure 9: Calculated spectra by CAIN.
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Table 2: Calculated Number of Scattered Photon
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Figure 10: Experimental setup.
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