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Abstract

X-ray generated by Laser-Compton scattering is expected to be applied for a compact high brightness X-ray source
because it has excellent features such as quasi-monochromaticity and high luminance. For the practical use, we need
sufficient amount of scattered light, in the other word luminosity. In an actual collision, an optical resonator is often used
for laser. In that case, the collision must structurally have some angle. Compared with a head-on collision, the luminosity
becomes lower. To solve this problem, the crab crossing is proposed. Crab Crossing is a collision with tilted electron
beam. This method can produce pseudo frontal collision and improve luminosity. This study is aiming to demonstrate the
increase in luminosity due to the crab crossing. In addition, it is known that the contribution to luminosity due to the crab
crossing becomes larger as the pulse width of laser becomes shorter, so that the collision laser is required to have ultrashort
pulse duration. In this research, we are planning to realize such pulse duration by constructing Yb fiber laser oscillator
and Yb:YAG thin disk regenerative amplifier, which is able to amplify a laser pulse greatly and generate high quality
beam. At this conference, we will report the development of the laser system for the crab crossing laser Compton
scattering and future prospects.
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Figure 2: Crab ration as a function of laser duration[1].

Table 1: Parameters of Electron Beam and Laser Pulse[1]

Electron Beam Laser Pulse

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

Duration 3 ps(rms) 0.43 ps(rms)
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Figure 3: Schema of laser system.
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Figure 4: Schema of Oscillator.

t1 o BPF % Band Pass Filter 2487, Piezo #& 173
WNEBICIRASHTODA, ZHIUTE T — LD F A
7Rz KD 7D Db D THD, EDTD, ZOFERED
SR JE B I G OB RF J4 L TdhD 2856MHz
7 1/48 T2 59.5MHz %ML T D, AFEHREIIE
FRIE AR I [9] 85 (Nonlinear Polarization Rotation; NPR)%
R 2L TRET -y 72T B VA5
BL TS, FELZOWTIELL T TRT,

’ y
FIBER I L | ﬁ

ik el

ER AR

Figure 5: Schema of NPR.
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Table 2: Parameters of Oscillator

INTA—H fiE
AR JE A 59.5MHz
H 7 90mW
AT RVHE 8.9nm
7 =[BRSV AR 174fs
7L 3.1ps

3.3 L—H = RT LDOMEE

AHFFETIL 4TI Thin Disk IR ERIC AR 95
ERTETOL =P =T AT AEEML TS, 58k L7z
VAT LELLTF ORI, L — W —OMEREE DL T D
FIZFEEDT,

Preampl Q

wpm  Yb Fiber __:'_|
‘ LD ‘  —
% Stretcher
| ;xé‘rating B 7#
v =
Oscillator el

Preamp2

\‘.
J( _\/ W Yb Fiber|

Figure 6: Schema of laser system.

Table 3: Parameters of Laser System
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Figure 8: Schema of Thin Disk(CW operation).

Figure 9: Picture of Thin Disk(CWA ope}ation).
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Figure 10: CW power as a function of pump power.
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Figure 11: Schema of Thin Disk Regenerative Amplifier.
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Table 4: Parameters of the Optical Elements

Distance Value(mm) Mirror Value(mm)
L1 450 M1 Flat
L2 100 M2(TFP) Flat
L3 200 M3 Flat
L4 400 M4 2000
L5 350 M5 -500
L6 400 M6 4500
- - M7 1500
1 M2 M3 M4 M5 M6 M7

L1,L2,L6,L3,L4,L5, mm

Distance from M1(mm)

Figure 12: Beam Radius at each Mirror.
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Figure 13: Beam Radius vs ROC(M6).
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