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SUMMARY

The prompt gemma -~ rays which Immediately follow
thermal neutron capture, as g senzaitive and accurate
tool, has heen used with success for elemental eneliysis
in diverse applicatiﬁns. the advantage of this method over
gther technigues are, rapld, usage of large samples size;

high reliability and accuracy.

Over the past few years, Beveral papers on prompt
gamma-ray activation anaiysiﬂ have been publighed which
demonstrate the Ppotentlal of this technique by calcula~
tions or by analysis for one or two elements in the invea;.

tigated samples. Few other reports are recently appeared

on multielement applicationa to complex samples.

The incresing need for improved advanced techniques
for nondestructive multielement analysls of complex samples
has led to the devolopment in using the high yield lsctopile

neutrom sources with several neutron analysis techniques.
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The ( Pu/ Be ) a8 an (oX, n) source is considered es
e rezgsonable high yield isctopic neutron scurce. It is
cheap, easy to shield and highly ‘_p;rtablb‘ and ther-
efore, has considarable appllicetion for remote or field

use, egpecially 1n fleld of the geological surveying.

In this work a sﬁatem wad designed to measure the
prompt gamma-ray# produced by thé interaétion of tﬁermal
neutrong emitted from the pu / Be isatépic neutron source
with oree and Industrial samples. This system made 1t
poasible to study the feasibility of ldentifying the major
and trace elements in bulk meterials by the prompt gamma-

.ray technique.

A wooden box with wvolume of asbout 0.35 o’

was uled
a8 a Bample container. At the centre of this box, & neutron-
detector shield ftube containing the néutron source, the
shadow shielding and the Ge(Li) detector-was positioned,

The aspsembly was dgsigned end constructed for high gamme-

ray sensitivity and low interference and radiation damage
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from the neutren source. 4 Ge(li) detection system was

used for gamme-ray measurements.

The well resolved and intgnse gamma-ray linesg obtain-
ed from the neutron cepture gamma-rays in NaCl sample were
uged for energy and efficiency calibration of this aystem,
Complete spectre for gamme-ray energles between 450 keV and

9000 keV were messured.

A dcomestic limonite sample has been Investigated, it
was of sufficient size to permit total attenuation of neut-
rons from the 2.5 C1 Pu/Be isotopie neutron source,
hore than 160 gamma-ray lines have been observed in the
limonite spectrum. The more prominent gamma-ray lines were
used to identify the concenirations of Fe, 51, Mg, Ti, Al,
gl, Na, and Mn as major elements In this sample. The follow-
wing elements, 5, K, Ca, ¥, Cr, Ni, Zn, and Sn could be
identified from the obtained promi gamme-ray spectra, a8

minor elements with small concentraticon.
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For quantitative analysis, an emplrieal formula
encluding the effilciency of the deiection system and the
reported values of the seneitivity index of clements was

uged.

The single and the double escepe peaks appeared in
the high energy regilon of the measured spectrum {3000-9000]ke?}-
gives ' valuable informatlon for both qualitative and

quentitative analyses. The results were compared with conve

entional analysis carried ocut by different techniques.

The detalls ¢f these studies mentloned above have been
presented in four chapters which stands ss the main content

of this thesis.

In the first chapter, & review on the history, of the
nuclear activation technique used and the role of the neutr-
on capture gamme-ray spectroscopy in multielemental enslysig.

The aim of this work wep mentioned.

In the second chapter, the principles and thecrstical

basis of the prompt radiation &ctivation analy#is and the
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elemental concentration eveluation in complex samplex

samples have been discussed.

Chapter threes of rhis theels was dealing with the
design and constmgilion of the prompt gamma-ray system for
giemental analyegis of complex semples end the experimental
set-up. In this chapter the detaills of design and calibra-

tion of this system using Naecl sample were presented.

In chapter four of this thesis, the results and
discussion of the analysis of the domestic limonite sample
using the dessribed prompt gamms-~ray system were reported.
The qualitﬁti#e end quantitative arnelysis as well as the
apecial problems associatel with the determination of the
presence of the invesiigated ;lements were discusased.

A comparitive studies with the results obtained for some

elements with other techniques were also mentloned.

In conclusion of this thesis 1t was cleer thad the

experimental resulits cobtained using the neutron ceapture
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gamma-ray activation technique, indicetes that it ls well
suited for elemental analysis of complex samples and

could be utilised in field,
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