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Abstract

Laser Compton scattered (LCS) gamma-ray sources have unique properties, generation of energy-tunable mono-
energetic polarized photons. Development of high-brightness LCS gamma-ray sources is in progress to explore a broad
range of gamma-ray applications from fundamental science to industrial applications. Diagnosis of gamma-ray photon
distribution in the energy-angle phase space is essential to evaluate the spectral brightness and the available narrowest
bandwidth of the LCS gamma-ray source. We propose a method to reconstruct the distribution of LCS photons in the
energy-angle phase space from a series of gamma-ray spectra diffracted by a crystal.
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Table 1: Parameters for the NewSUBARU Compton Beam-

line

Electron Beam

energy (GeV) 0.974
rms energy spread 4x1074
€q / €y (nm-rad) 38/6.3
By 18, (m) 3.4/30
ay lag 2.1/29
rms bunch length (ps) 33.4
Laser Beam

wavelength (um) 10.6
Rayleigh length (m) 0.43

(a) horizontal

E (keV)
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(b) vertical
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Figure 1: LCS gamma-ray distribution in the (E, ) phase
space for the parameter listed in Table 1. (a) horizontal di-
rection, (b) vertical direction. The lines across the distribu-

tion represent the diffraction lines.
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Figure 2: Integrated reflectivity obtained from dynamical

diffraction theory for the (440) plane of a silicon perfect

crystal.
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Figure 3: Reflectivity of the (440) plane in a 2-mm-thick
silicon perfect crystal as a function of the angle of the inci-

dent beam.
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Figure 4: Calculated spectra of the diffracted gamma-ray
photons from the Si (440) plane and LCS gamma-ray dis-
tribution in the (F, #) phase space reconstructed from the
gamma-ray spectra. The LCS gamma-ray beam is gener-
ated with the parameters listed in Table 1. The silicon crys-

tal is rotated in the horizontal plane.
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Figure 5: Calculated spectra of the diffracted gamma-ray
photons from the Si (440) plane and LCS gamma-ray dis-
tribution in the (E, ) phase space reconstructed from the
gamma-ray spectra. The LCS gamma-ray beam is gener-
ated with the parameters listed in Table 1. The silicon crys-

tal is rotated in the vertical plane.
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