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Abstract

Accelerator based high flux gamma ray sources utilizing laser-Compton scattering have been developed and proposed.
By replacing the Compton scattering by an resonant scattering of a partially-stripped heavy ion beam, the cross section of
the interaction can be improved by many orders of magnitude. We have investigated the possibility of a gamma factory
assuming the KEK site. Utilizing an ion beam of H-like Ti or Li-like U with an ERL-based FEL as the pump laser, a

gamma ray beam of 2.5 MeV can be realized at ~ 10'® photons/sec flux.
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Figure 1: Principle of the kinematics.
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Table 1: Parameters of FEL

Beam energy 400 MeV
Bunch repetition 30 MHz
Bunch charge 300 pC
Bunch length 300 fs
Undulator period 50 mm
Saturation length 15m
Radiation photon energy 10 eV
Norm. beam emittance 3 um
Pierce parameter p 3x1073

Photon number 2.5 x 10™ /pulse
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Table 2: Parameters of Ion Beam

Gamma factor 250

Ton H-like Ti, Li-like U
Excitation energy 5 keV

Bunch intensity 10° ions

Energy spread 0.4x 1073
Emittance 0.5 x 107! m-rad
Beam size at I[P 1.0 mm
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Figure 2: Layout of the facility.
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