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Gamma-ray Detector Response Function Measurement for Quasi-Monochromatic High
Energy Photons Generated by Laser Compton Scattering Interaction up to 40 MeV

Hideki TENZOU

Synopsis

In gamma-ray spectrometry, Nal (TI) scintillation detectors are one of the most useful gamma detectors. The
gamma ray response function is required in obtaining gamma-ray emission cross-sections by unfolding the
measured pulse charge spectra. Experimental data was acquired in the energy range below 4.44 MeV by means of
a gamma ray source used as a checking source. At higher energies above 10 MeV, it proved to be more
challenging to measure the response function as there is a lack of natural monochromatic gamma ray sources. We
used laser compton scattering (LCS) photons as a source of quasi- monochromatic gamma rays. 20 and 40 MeV
quasi- monochromatic gamma-rays were successfully measured. We also compared our experimental
measurements to simulated data which can be obtained from the EGS4 Monte-Carlo simulation software. The
simulated response function showed a good agreement with our experimental data from low energies up to
40MeV high energy gamma-rays.
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