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Development of gamma-ray linear polarization measurement system in order to
determine spins and parities of nuclear excited levels

Kojima, Yasuaki
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The aim of this research is determination of spins and parities of excited
levels in short-lived beta-decaying nuclei by means of gamma-ray linear polarization measurements.
In the first stage, we searched the optimum geometrical condition using standard radioactive sources

of Co-60, Cs-134 and Eu-152. The best sensitivity was obtained when detectors were placed at 10cm
from the source position. Next, we performed an on-line experiment for La-146 (half-life of 6 s) at
KUR-1SOL (Kyoto University Reactor, Isotope Separator On-Line). In this experiment, we observed
asymmetry of Compton scattering events. This means that gamma-ray linear polarization was found for

short-lived nuclei.



235 150
3MeV
B
Y
Y
Y
1)
(2)
Y
1
Y2 Y
=Y

Y1

Y2
Y2

90° 180°
0
Y2
Y2
90° Y1
Y2
Ny
N
A A=(aN -Ny )/ (aN +N;)
a
180°

N Ny

1
4
¥ Y
Yy
Y
Y
1
§
X NC
i Y1 absorb
7Y7 scatei{ ''''' ’N// ab ber

clover detector

T gate
6
source L\( O

P=AQ

T
a=N/N y



VME

Y1 Y2

38 60%

GOCO, 134CS, 152Eu

E2-E2 v

F=eQ’

146 La

Y
16
258-410kevV  E2-E2

KUR-1S0L

235U

30kV

13 3 KUR-ISOL
13

(“Ba, “La )



2019

0Co  1173keV 10cm 60%Ge
1332keV
4
N Ni 4.8%
A A=0.0168(34) E2-E2
0.1667 Q 0.101(20
5
10* 10° ‘ ‘
®-60%, 20cm
\\Qo £-60%. 10cm
. 4-38%, 10cm
103 L -*;’ é ---38%. 5cm
2 It~ —Q0
g - .
% 107 | 5 |
© B oq0 |
10t | Tg;
0 N B L
107 5500 1000 1500 2000 2500 3000 3500 4000 500 1000 1500
Channal ¥ -ray energylkeV]
4 1173keV 5
F
107° ,
6 @ 1173keV
[ 1332keV
A 344keV
B 10" i o
10 38% 60%Ge Té - IV
10cm 107 L L
60 Ge ® é ?
2
60 Ge 10cm 10 | T
10° L ‘ ‘ ‘ . j
0 2x107% 4x107*  6x10™F  8x107*  1x107°
14e|_a 5 - T .
y 258keV
410kev 0-6 T T T T T T T T | T T T
7 L
04t
s
Y -‘(% -
0.2t

1 1
1000
KUR-ISOL



1

(1) S. Ohno, Y. Kojima, H. Kamada, T. Yamashita, A. Taniguchi, M. Shibata, KURRI Prog. Rept. 2017.
p.44, Compton polarimeter for b-delayed g rays using clover detector.
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