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A Neutron Capture Gamma-Ray Facility

Takao T0JO, Chushiro YONEZAWA+, Shigeru KOURA*,
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Radicisotope and Nuciear Engineering School, JAERI
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A neutron capture gamma-ray facility was constructed for prompt gamma-

ray spectrometry, and its characteristics were measured. In the facility,

a neutron beam is extracted from the H-6 horizontal experimental hole of

Japan Research Reactor No.3, JAERI, and a target outside the reactor is
irradiated by the beam. Thermal neutron flux at the target position was

8.0 x lO7 n/cmz-s and the cadmium ratio( Au ) was 21. Characteristics of a

Ge gamma-ray spectrometer using a 7 in. diameter x 8 in. length guard

Nal(T1l) detector were measured for 3 modes, single, Compton( escape )
suppressed and pair, with neutren capture gamma-rays from nitrogen, chromium
etc. Characteristics were : (1) in single spectrometer, full-energy peak
efficiency 2.3 x 10*5< 1 MeV ), 4.6 x 10‘6( 5 MeV ) and 1.25 x 10_6( 10 MeV ) ;
(2) in Compton ( escape } suppressed spectrometer, Compton suppression factor
3.5( 1-2 MeV ), 5.1( 3-5 MeV ) and 5.5( 6-8 MeV ), and escape suppression
factor 2.57 T 0.2( single ) and 8.34 + 1.2( double ); (3) in pair spectrometer,
detection efficiency 4.5 x 1077( 3 Mev Y, 6.5 % 10'7( 4 MeV ), 7.1 x 1077

( 5 MeV ) and 7.3 x 10-7( 5.5-10 MeV ). Lower detection limits in determination
of boron, cadmium and gadolinium by Compten suppressed spectrometry of

prompt gamma-rays were evaluated on the basis of the experimental data.

The 1imits under the conditions of 2 g aqueous solution, standard error

10 Z and counting time 1000 s were 9.0 pe fer B, 12.3 pe for Cd and 2.9 b

for Gd.

Keywords : Neutron Irradiation Facility, JRR-3 Reactor, Thermal Neutron Beam,
Neutron Capture Gamma-Rays, Compton(escape) Suppressed Spectrometer, Pair
Spectrometer, Activation Analysis, Lower Detection Limit, Boron, Cadmium
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Fig.12 Relative double escape peak efficiency and Ratio R obtained from

single spectra
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Fig.13 Absolute efficiency of the pair spectrometer obtained by measurements

of capture gamma-rays from Fe and Cr
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Fig.14 Pulse height distribution of 478 keV gamma-ray peak resulted from

neutron absorption by boron
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Fig.15 Pulse height distribution of neutron capture gamma-rays resulted from

neutron absorption by cadmium
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Fig.16 Pulse height distribution of neutron capture gamma-rays resulted from

neutron absorption by gadolinium
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Counts / Channel

Fig.IV
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Channel Number

Backgrouhd spectra of low energy region with and without sample

( sample : 2 cm3 H20 in polystylene vial )

[ ——



