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Detector System for Gamma-Ray Production Cross Section

Measurements and Data Analysis

Kazuo HASEGAWA®™ and Motoharu MIZUMOTO

Department of Physics
Tokal Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

{(Received March 10, 1989)

A detector system for double-differential gamma-ray production cross
section measurements has been installed in the JAERI Tandem Accelerator
and data analysis computer codes have been developed. Gamma-ray pulse—
height spectra have been measured by a 3" dia. x 6" anti-Compton NaI(T1l)
detector. Response matrix of the detector has been obtained and evaluated
by some pulse-height spectra using standard gamma-ray sources and reaction
gamma~-rays such as 12c(n, n'v), 189(n, n'y), 27Al(p, v), and 19F(p, ay) .
Gamma-ray production cross sections have been deduced by means of un-
folding and normalization of neutron flux and number of sample atoms.

In this report, outline of the detector system and process of data

analysis have been presented.

Keywords: Gamma-ray Production Cross Section, Neutron, Tandem, Nal

Detector, Anti-Compron, Response matrix, Unfolding
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Fig. 3 Cross sectional view of the gas cell target
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Fig. 4 Angular distribution of the D(d, n)3He reaction at
Ed = 4.5 MeV
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Table 1 Standard y-ray sources for response matrix evaluationl!3)

source Evy intensity half life
{MeV) (%)
137¢s 0.662 85.21 30.0 yr
22y4 0.511 178.8 2.602 yr
1.275 99.%4
60¢, 1.173 99,90 5.271 yr
1.333 99.98
88y 0.898 92.7 106.61 d
1.836 99.35

Table 2 y-ray sources for Ey> 2 MeV

reaction Evy intensity remarks reference
or saurce (MeY) {relative)
12¢(n,n'y) 4.44 - En = 7.8 Mev 14
{(graphite-sample)
180(n,n'y) 6.13 17.3 Ep = 7.8 Mev 15
7.11 4.4 (HpO-sample)
19 (p,ay) 6.13 76 E, = 935 Kev 16
7.11 21 (CaFp-target)
27AT(p,+) 1.779 92.7 + 1.5 E, = 992 KeV 17
2.5 - 3.3 8.3 + 0.7 {Al-target)
4,5 - 5.1 19.0 + 0.7
5.6 - 6.2 9.5 + 0.5
7.6 - 8.0 8.2 + 0.6
10.76 77.1 + 1.5
24N, 1.369 100 27A1(y,2pn) 13
2.754 99.9 Eomax = 120 Mev

M_lsi



Full Energy Peak Efficiency &g

JAERI-M 89-042

€p = exp(~8.46 -0.660(1n(E)) ~0.0569 (1n(E)) %)
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2701 (p,y) 4.65 MeV

2771 (p,y) 7.93 MeV 1
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7 Full energy peak efficiency of the main detector
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Fig. 8 FWHM of the main detector
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Compton Response
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