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Abstract

A quasi-monochromatic X-ray pulse has been generated via the laser-Compton scattering (LCS) with an electron
bunch and a laser pulse. The LCS hard X-ray source based on a compact S-band 40 MeV linac and a Ti:Sa TW laser
system has been developed at AIST and it has been applied to the industrial and biological uses. We plan to increase
the x-ray intensity up to two-orders than the current one. We described the present status and of our LCS X-ray source,
its applications and its upgrade plans.
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Max. Energy 20~42 MeV
Bunch charge 1nC
Electron Energy spread 0.2%
beam Bunch length 3 ps (rms)
Spot size (rms) 43 uymx 30 uym
Rep. Rate 10 Hz (Max 25 Hz)
Mode-lock Freq. 79.33 MHz
Wavelength 800 nm
) Pulse width 100 fs (FWHM)
Ti:Salaser Pulse energy 140 mJ
Spot size (rms) 28 umx 28 pm
Rep. Rate 10 Hz
Mode-lock Freqg. 79.33 MHz
Wavelength 262 nm
ch)Jrlel%irn Pulse length 3ps
Pulse energy 150 p J
Rep. Rate 10 Hz (Max 25 Hz)
Collision angle 165 deg
Max. Energy 10 ~ 40 keV
Yield 10’ photons/s@10Hz
Pulse width 3 ps(rms)
Stability 6% (p-p, 15 min)
X-ray Energy 4% @ 2.5mrad
Bandwidth 10% @ 7.5mrad
Collision angle 90 deg
Max. Energy 20 keV
Yield 10° photons/s@10Hz
Pulse width 150 fs (rms)
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* Compact (guide to cathode 1 m or less)
*  Various cathode medium (CS-Te, etc.)

» Keep quantum efficiency 0.1% or
higher

= 5nC per bunch, or 1nC per bunch
times 100 bunches
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Multiple laser-Compton scattering within a cavity
(regenerative amplifier)

Multiple x-ray
Fat beam part

Excitation laser Thin beam part

Seed pulses

Laser gain medium
Design
+ Optical pass length of amplifier: 5.7 m (3 seeds),
7.6 m (4 seeds), 9.5 m (5 seeds)

+ Laser wavelength: 800 nm
« Intra cavity power: 100 mJ x 100 pulse (total 10J)
= Pulse width: 10 ~ 20 ps

Multiple electron
bunchs

+ Focal spot : 40 ~50u¢m
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