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Abstract

Laser Compton scattering gamma-ray beam was used for evaluation of gamma ray shield. The gamma source of a
NewSUBARU Synchrotron Radiation Facility can generate the quasi- monochromatic gamma ray beam of 0.5-1.7MeV
by combining a carbon dioxide laser and a 0.5-1.0 GeV electron beam. This gamma-ray source has small divergence of
1/y radian due to the relativistic effect, where v is relativistic factor of electron. Small diameter test beam of gamma-ray
of about Imm in diameter is possible to use at the 10 m from the gamma-ray source by combining the small divergence
gamma-ray beam with small hole lead collimator. Test sample size used was 2 cm in diameter. Measured shield factor
was compared with calculated value using known shield materials such as lead.
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Fig.1. Ditail of gamma-ray beamline BLOI1A. Part of electron storage ring and hutch-1 and hutch-2 are shown.
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Fig.2. Absorption cross section of gamma-ray in the lead
target. Main interaction mechanisms in the energy range of
0.1 MeV to 10 MeV are a photo electric absorption, the
Compton scattering and the pair production.
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Fig.3. Photograp of interia of gamma-ray irradiation hutch. Measurement setup is shown. Yellow allow indicates laser Compton
scattering gamma-ray beam. The diameter of the beam was about Imm which was measured by imaging plate. Transmitted
gamma-ray photons are measured by Nal detector. Target samples are set on the movable satge.
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Fig.4. Example of gamma-ray beam spectrum before (0)

and after (A\) passing through the sample target.
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