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TEST EXPERIMENT OF GAMMA-RAY DIFFRACTION USING SILICON CRYSTAL
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Abstract

A y-ray diffraction property of a silicon single crystal and collimator system were studied in the Laue geometry using
1.33 MeV and 1.17 MeV y-ray of ®’Co. The thickness was chosen to maximize the reflectivity of (440) lattice plane in
y-ray energy of 1.5 MeV. We measured diffracted y-rays from the crystal by an Nal scintillator. A measured diffraction
intensity of 1.33 MeV y-rays was 37 counts/sec by using 3.0 TBq a °Co y-ray radiation system.
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Figure 1: Thickness dependences of integrated
intensity of S (440) reflection.
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Figure 2:
reflection at 1.33 MeV and 1.17 MeV.
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Figure 3: The experimental setup. The hole width , height and length of collimators were 8 mm <20 mm X200

mm (first collimator),

4 mmX20 mm X200 mm (second collimator), 8§ mmX20 mm X45 mm (third

collimator), 4 mm <40 mm X 150 mm (detector collimator). For the sake of clarity, hole width of collimator was

drawn incorrect scale.
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Figure 4 : Examples of energy spectrum of Nal
scintillator.
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Figure 6: Schematic drawing of effective region of
%Co source.
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Figure 5: Crystal angle dependence of gamma-ray
intensity.
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