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Abstract

Laser Compton scattered (LCS) gamma-ray sources have been utilized in broad range of applications from fundamental
science to industrial applications. Precise simulations of LCS gamma-ray generation, transportation, interaction with
matters and detection are necessary to pursue further advancement of LCS gamma-ray sources and their applications. For
this purpose, we have implemented a LCS gamma-ray source to Geant4, a Monte Carlo simulation code. With this code,
we can make consistent Mote Carlo simulations to cover the entire experimental setup: the generation of LCS gamma-ray
photons, the nuclear reaction at the target, and the detection of the reactions by detectors.
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Table 1: Example of Geant4 Macro File for LCS Gamma-

ray Generation

/1lcsgs/ebeam/energy 974 MeV
/1lcsgs/ebeam/espread 4e-4
/lcsgs/ebeam/emitx 7.6e-5 m
/lcsgs/ebeam/emity 7.6e-6 m
/lcsgs/ebeam/alphax 2.1
/1lcsgs/ebeam/alphay 2.9
/lcsgs/ebeam/betax 3.4 m
/1lcsgs/ebeam/betay 30 m
/lcsgs/ebeam/sigmaz 0.01 m
/1lcsgs/laser/wavelength 10.6 micrometer
/lcsgs/laser/Zr 0.43 m
/lcsgs/laser/sigmaz 100 m
/lcsgs/laser/polphi O
/lcsgs/laser/poldeg 1
/lcsgs/solidangle 1.127e-4
/lcsgs/position 0 0 0 cm
/lcsgs/zliml -1 m
/lcsgs/zlim2 0.52 m
/lcsgs/zcut 0.01
/lcsgs/list
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Figure 1:
gamma-ray photons for the NewSUBARU beam line with
unpolarized (left) and polarized lasers (right). The polar-

ization is linear in the horizontal plane ().
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Figure 2: The simulated energy-angle correlations of LCS
gamma-ray photons for the NewSUBARU beam line with
an unpolarized laser. The correlation for the horizontal

plane (left) and the vertical plane (right).
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Figure 3: Calculation time for generating LCS gamma pho-

tons with a rack-mount computer (88-threads parallel).
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Table 2: Parameters for the Benchmark Simulation

Electron Beam
Energy 1 GeV
Normalized emittance (x) 10 mm-mrad

Normalized emittance (y) 0.1 mm-mrad

Energy spread (rms) 0.1%
B, By at the collision 1 m
0z, iy at the collision 0
Bunch length (rms) 1 ps
Laser Beam

Wavelength 10 pm
Rayleigh length Im
Pulse length (rms) 1 ps
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Figure 4: LCS gamma-ray energy spectra calculated by
Geant4 and CAIN. Each plot contains 6 spectra correspond-
ing to different collimator settings: no collimator, collima-
tors with half-opening angles of 1 mrad, 0.5 mrad, 0.3 mrad,
0.1 mrad and 0.05 mrad.
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