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Abstract

Negative Ton Survey Using Accelerator Mass Spectrometry

Ph.D. Thesis 1992
Muhammad Ahmad Garwan

Department of Physics

Univesity of Toronto

Accelerator mass spectrometric methods have been used sucessfully in the de-
tection of Ca~, Sr~, Ba~, La™, Ce™, Pr™, Nd~, Sm~, Eu~, Gd=, Tb~, Dy~, Tm~,
Yb~, Lu~, and Hf". The elements Zn, Cd, Hg, Ho, and Er, have also been studied
and no detectable signal could be attributed to their atomic negative ions.

Using the published (experimental) Ca™ binding energy, the binding energies of
S~ and Ba~ were estimated to be 110 meV and 170 meV respectively.

Dy~ was observed to be dissociated by the electric fields of the accelerator.
Lower limits on the binding energies of the detected lanthanide negative ions have
been placed based on their yields, and similar upper limits on the binding energics of
the undetected ones have also been estimated.

Ambiguities surrounding the AMS method in the detection of the above ions
have been identified and resolved. This adds to the versatility of AMS, especially as

a promising tool in atomic spectrometry.



XN

. y~ . s 5 o
O B <) by
M AN 4
1 \l dib N8
“ ";-‘3""5;' % ".'.‘J:":i:; % u”-‘. - .J”‘-“-\" : % J"‘-‘r' N 2 LS i e
M N o \ \ 5 (] R N MRy
VeI A 2P R @B (D) @2 E) P B @S L) aT

Fo

o
;
L

& "é“ ”':’“ T OG0 ST VG ek L
NG, N Y N Y N
e Y SyAN Ay AL A YRR - PR ARSI

o re

.
A\
e o

U

_(', = SR TNTIN </ A IR (TR R 2 N Y el y ;:" ), GRS RN T SEEPRN 3

} \ -/ v AN WL ‘AN - L ¥ i Wil v o | B o\
" S o~ - . - . A o 5 =
AR Y AN WY A & 5y ¢ [ &) 9 RN

roy & 5 e
I -

G
j
R

&

"
N

| \g@’::\ ‘A
e et
A

,,
2
o

N

5
' YRZA O Ai.
LX<
)
(o)

il § oSO EIERE =
e 4

A

LI’

@

TP
. oy . 4
Vi Yy i v ’7 W .
RV e N 9
by 4 e 4 -
s ) oo

AT

-
% 3
() gv I £ (]

A
0

.V
o)

r ey
AN

ol

a
[

<)

N 7 Al
\@\/“ : ‘
Sy AN TAY

roy

SN

Ilnivo;sity of Petroleum and Minerals

SEARCH FOR ISOBARIC ANALOGUE STATES IN
570 VIA THE REACTION 26Fe (p.v)/Co

BY

MUHAMMAD AHMAD GARWAN

A Thesis Presented to the
FACULTY OF THE COLLEGE OF GRADUATE STUDIES

In Partial Fulfillment of the
Requirements for the Degree of

MASTER OF SCIENCE
IN

NUCLEAR PHYSICS

MAY 1985

ol

£
a3 D
SOl

‘ﬁézwfﬁ}
,7‘gg 2

AU St NSy b:f QS Q’ﬁ%\:soa‘f &%\‘s.}_‘ ] RSt |
‘f’{"? ,

o o) 434 \u i
YA EY

.J‘ -
BN

A3\ LA\ 2R L3, N Kz
»/_/é\a v ¢ ;.//1@\~ ’ ! \: ¥ \ /\ 7 X e a %
o i WEpTEy i WG i NEAGEP 5 ) Gy~ )

Printed By: UPM Printing Pre




R AT R

ABSTRACT

|
Vi
|
I
i

The 56Fe(P,YjS7Co‘reéction has been studied over the
proton energy range of Ep=3694—3855 keV. Fouriresonances
were obser&ed at -Ep=3720, 3727, 3774 and 3793 keV. Decay
schemes were established for the four resonances, and
angular distributions were measured at Ep=3720, 3774 and
3793 keV. A JW=9/Z+ has been assigned for the resonances at
Ep=3720 and 3727 keV, and JW=5/2+ has been assigned for the

resonances at Ep=3774 and 3793 keV.

In this work it was concluded that the two Tresonances
at Ep=3720 and 3727 keV (Ex=9682 and 9689 keV) are fragments
of an isobaric analogue state 1in 57Co corresponding to the

gq9/2 at EX=2455~kéVmin-57FeQ-3M0reover, it was concluded

that the two resonances at Ep=3774 and 3793 keV (Ex=9734
and 9753 keV) are two fragments of an isobaric analogue
state in °/Co corresponding to the ds/, at Ex=2506 keV in

57Fe.

Levels at Ey=4586 and 4675 keV in >/

Cé are identified as the
antianalogue states (T<) corresponding to the ge/2 and ds/2

isobaric analogue states respectively.
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