%
\rm‘,u::\\\‘/ OF v( - ot
& LIVERPOOL | Wasdiaionsto

Investigation of the Beta
Emitter in Neutron-Deficient

152Hf Nuclei and 132Y b Nuclei.

PhD Student: Norah Al Wadie

Supervisor: Prof. Robert Page

18/08/2024 The 2024 STFC HEP Summer School



. S T,
UNIVERSITY OF JYVASKYLA
I JYVASKYLAN YLJIOPIST() LIVERPOOL

Outline

01 * Introduction and the aim of my project

02 *  Experimental Set up.

03 . Results and Discussion.

04 Future work

The 2024 STFC HEP Summer School



Introduction
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Literature Review
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The last study was conducted by Briscoe and other researchers in 2023.
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Experimental Setup.

H45Cd (33N0 2p4n) 55w

198Cd (SSNi-4ptn) SSHS
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Target thickness: 1 mg/cm?2.

The beam energy: 310 MeV
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The Mass Analysing Recoil Apparatus(MARA). 2

Focal Plane
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Result and Discussion:

The energy of alpha decay is measured within the DSSD.

15 T
155Yb(g) 154Yb(g)
14 155Lu(g) s
e 152Er(9)\ 159Hf(%)ﬁ¢ 157Hf(g) 155Lu(m)

13| \ 151I-io(g) \ J\J 56Lu( )/ /
R 151Dy(g) \ \ [\ / 158Ta(m) |
=121 149Tb(g)\ p VM * / /\ |
X I
gll_ f\j\ ASZLH/J \\/\ / \ / N 156Hf(m)
L:O): 10 \\‘\/ \J} \I/\“ V \/ 57Ta(qg) \ /
g

| w W \ﬂ

V\lSSW(g)
"

7+ ¥ —

&

v

6 | |
3000 4000 5000 6000
Energy(keV)

The 2024 STFC HEP Summer School

7000

|
8000

158myy

E, =8286(7) keV
ty2 = 0.143(19) ms

LIVERPOOL
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Half-life of 135Hf

The measurement of the 160 keV decay half-life of '53Hf , t1, = 632.84 *33ms.
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Half-life of l%H f [onmmonmee @ LiVERPOOL

The measurement of the 208 keV decay half-life of '53Hf , t1, = 1113.88 X132 ms
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Half-life of 135Hf

The measurement of the 94 keV decay half-life of '55Hf , t1, =842.1%1%ms
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The energy of alpha decay is measured within the DSSD.
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B decay of 1%Yb

¢

The energy spectrum of y rays measured in coincidence with the 3 decay .

1800

1600

1400

1200

1000 -

800

Counts

600

140
400 Y
200 -

Ot. 1
0 200

The 2024 STFC HEP Summer School

317 480
| 420 ~ 672 808
1 : i A - .{'
400 600 800
Energy(keV)

949

1000

1200

| Mt monsta & LIVERPOOL
6+ - 1903.4
422 .5
1
E2
4+ l 1480.9
67i.6
2+ 808.3
808.2
0+ l 0.0
10.3 S
152
6gET
1400



y-ray coincidence
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Summary and future work

Identified y rays from 132Hf and measure
the half-life from these gamma rays.
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