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In situ Elemental Analysis of Ancient Objects

Using Prompt Gamma-Ray Measurement Techniques

Puangporn Srisomboon* Nares Chankow Sirichai Wangchareontrakul
Department of Nuclear Technology, Faculty of Engineering, Chulalongkorn University

Tel. 0-2218-6781 Fax. 0-2218-6780 e-mail : nares.c(@eng.chula.ac.th

Abstract
In this research, measurement of prompt gamma-rays from neutron capture and inelastic
scattering of neutrons was experimentally investigated to be used for in situ qualitative analysis of
elements in ancient objects. A 1.85 GBq Am-241/Be neutron source, a portable high purity
germanium detector with a relative efficiency of 30 % and an Inspector 2000 spectrum analyzer
connected to a portable microcomputer. In laboratory, 12 test specimens were analyzed including
metals, chemicals, mortar, as well as Buddha images and a bronze bell. In the field, a Buddha

image at Wat Naphramain in Ayuthaya Province was analyzed. The results indicated that the

PS16-1



M, 10 9
v A

0 a a J A a a ~ a
@ ﬂ'liﬂi%‘lﬂn"]ﬂﬂﬁﬁﬂﬂ1ﬂ1ﬁﬁilkﬂﬁmﬂ1uiaﬂu’)kﬂﬁﬂﬁﬂiﬂ‘ﬂ 10: 16-17 e3viAl 2550
NST 10

technique was capable of analysing some elements such as B, Al, Si, Cl, Ca, Cu, Fe and Pb but
was not sensitive to some elements like Sn and Au.

Keywords: Prompt gamma-ray, neutron capture, neutron inelastic scattering, ancient object
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1325.1 “Cu (n,n"y) 1948.2 “Ca 0, 7y)
1946.5 “Ca (0, y) 3532.0 *si (0, y)
1954.2 *c1 (n,7)
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