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Abstract

The laser cavity of Ti:Sa laser has been developed for the multi-collision laser Compton scattering (Multi-LCS) in
order to enhance the X-ray yields of the LCS hard X-ray source. This cavity is like a regenerative amplification
including a laser crystal and a collision point for the LCS. The cavity length is about 7.56 m for the 4 seed pulses
injection according to the mode-locked frequency about 79.33 MHz which is corresponding to the pulse spacing of
about 12.6 ns. The build up waveform in the cavity has been calculated for our design by numerical simulation. The
maximum laser pulse energy and the total stored energy were estimated to be about 180 mJ and 10 J, respectively. The
enhanced X-ray yield was also estimated to be about 5.0 x 10° /sec in case of the intra-cavity stored energy of 10 J.
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Laser Cavity design for Ti:Sa system calculated by Winlase pro ver 2.1
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Collision point ‘
’ Cavity length: 7.56 m for 4 seed pulses

Laser waist:
5 mm at the expanding region (laser crystal)
2 mm at the contracting region
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Laser medium Ti:Sa
Crystal length (L) 4 mm
Stimulated émission 28 % 10" em?
cross section (o)
Absorption coefficient (p) 3.5cm’”
Pump light wavelength 532 nm
Emission light wavelength 800 nm
Quantum efficiency (7,) 91 %
Overlap efficiency (77,) 95 %
Transmission (7) 98 %
Cavity round loss (R) 95 %, 90%
Beam waist of pump light 5 mm
Pulse width (FWHM) 10 ps (chirped)
Pulse spacing 12.6 ns
Number of seed pulse 4
Pomp light energy 730 mJ, 820 mJ
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Electron energy 40 MeV
Electron charge 1 nC/bunch
Bunch number 100
Electron spot size (g, 7,) 40 pm
Electron bunch length 10 ps (FWHM)
Laser wavelength 800 nm
Stored laser power 10 J /100 pulse
Average laser energy 100 mJ/pulse
Laser spot size (o3, 6,) 38 um
Laser pulse width 10 ps (FWHM)
Collision angle 170 deg
Maximum LCS X-ray energy 38 keV
LCS photon number 5.0 x 10° /pulse
Repetition rate 10 Hz
Total photon yield 5.0 x 10° /s
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