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An Anti-Compten / Pair Gamma-Ray Spectrometer

Masumi OHSHIMA and Mitsuhiko ISHII

Division of Physics, Tokal Research Establishment, JAERI
{Received August 19, 1980)

A gamma-ray spectrometer has been conétructed which serves as both
a Compton suppressor and a pair intensifier. The spectrometer consists
of a Sk — high purity germanium detector and a 20 cm¢x 22 cm NaI(T1l)
geintillation counter. In an anti-Compton mode, Compton spectra for
garmma-rays from 60Co arc suppressed by a factor of 8. In a pair mode,
the identification of annihilation events is based on the fact that
their scintillations shew a different spatial distribution from those
of scattered gamms-rays. The detection efficiency for double escape
peaks is about 1/8 of that for single spectra, and the Compton continuum

is reduced by a factor of Z20.

Keywords; In-Beam Gamma-Rey Spectrometer, High Purity Germanium Detector,

NaI{Tl) Scintillation Counter, Compton Suppression, Pair Intensification.
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Fig.l Schematic configuration of anti-Compton / pair spectrometer.

Fig.2 An anti-Compton / pair spectrometer.
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Fig.3 Logic circuits for anti-Compton gpectrometer.,

Fig.4 Gamma-ray spectra from the decay or 3705, (a) Single spectrum

and (b) Compton-suppressed spectrum.
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Fig.5 Compton-suppressed spectrum of gamma-rays from the decsy of 60Co.

14
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Fig.6 Erergy dependence of Compton suppression ratic for gamma-rays

from the decay of 13705 and GOCO.
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{a)

Fig.T Gamma-ray spectra from the decay of RdTh. (a) Single spectrum and

(b) coincidence spectrum with a single energy gate gset on Zme .
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Gamma-rgy spectra from two rear phototubes. {a} Coincidence spec-—
trum with an energy gate set on the D.E.P. including Compton con-

tinuum, (b) coincidence spectrum with an energy gate set on Compton

background near the D.E.P. and (¢) difference between spectra (a)
and (b).
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'ig.% Gammé—ray spectra from two front phototubes. {a) Coincidence spec-
trum with an energy gate set on the D.E.P. including Compton con-
tinuum, (b) coincidence spectrum with an energy gate set on Compton
packground near the D.E.P. and {c) difference between spectra (a)
and (b).
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Fig.1l0 Logic circuits for pair spectrometer.

Fig.1ll Gemma-ray spectra from the decay of RdTh. (a) Single spectrum and

(p) pair-intensified spectrum.
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