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�<Ì:CD�F(.30)G̀NAI��PHSH4!l

peak
4OH

(
.

30
4

PE square)
jk

P4QRM
2-coincidence Scaler
4�q:IDATUMNOAsymmetry
M

13



ha
Entries  1338397
Mean    920.4
RMS     265.3
PE Square  913± 3.332e+005 
PE Sigma  0.13± 54.55 
PE Mean   0.1±  1215 
Comp Square  3.7±  1673 
Comp Mean  1.3±   854 
Comp Sigma  0.7± 216.1 

0 200 400 600 800 1000 1200 1400 1600 1800 20000

500

1000

1500

2000

2500

3000

ha
Entries  1338397
Mean    920.4
RMS     265.3
PE Square  913± 3.332e+005 
PE Sigma  0.13± 54.55 
PE Mean   0.1±  1215 
Comp Square  3.7±  1673 
Comp Mean  1.3±   854 
Comp Sigma  0.7± 216.1 

GSO antiparallel

hb
Entries  1318989
Mean    909.5
RMS     259.9
PE Square  922± 3.328e+005 
PE Sigma  0.13± 54.49 
PE Mean   0.1±  1194 
Comp Square  4.5±  1698 
Comp Mean  1.5± 839.4 
Comp Sigma  0.7± 212.7 

0 200 400 600 800 1000 1200 1400 1600 1800 20000

500

1000

1500

2000

2500

3000

hb
Entries  1318989
Mean    909.5
RMS     259.9
PE Square  922± 3.328e+005 
PE Sigma  0.13± 54.49 
PE Mean   0.1±  1194 
Comp Square  4.5±  1698 
Comp Mean  1.5± 839.4 
Comp Sigma  0.7± 212.7 

GSO parallel

.
30: fitting

I�<G9?;�<F�.PC�;4�Z(1),(2)
zb�OGGz4u�

Z
(�3)
:�̀F

/01��(a)/0��(b)
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:C��KF
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3 Asymmetry���(������2)
�	4
0?@Zh4�:N�a44OP4N:�:C<G9?
hN
A��F

GSO
4

ADCdata
M

RUN
89:)AED�9�Opeak
4��?&=

&=9�E|:
HAEDAE<4zb<F((.31)
�0o'O����

<�
)

.
31: peak
5�4

shift

�s�Z
40
vw�4�Y4̀�:OPMT
?����A��DABED

AE<4zN�̀FG4��zspectrum
M�"K<9O(.32)
4ÌC

�F'G:C<F

0 10 20 30 40 50 60 70 80 90 1000

50

100

150

200

250

300

gaus

.
32: peak
4

shift
4��5�.

shift
NAED��M��b#��4?�E�zOshift

NC�D�0�
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(�E�):	.A�?
E�=u#DAN�̀Fa��=GHZ��:5�M�Yr�AE�KNOpeak
?

gaussian
4�zb<96UN�0�4

�zK?O��ÌCG9?tu:a@GDAE<zN�̀F
GHMQ�K<	:O?@|�MyNu
K<E�?b<F
�.P:ZO{RUN
89z

Fit
K<G9:I�

peak
4��4
H�

spectrum
MC<.���CEÌ:NOPHSHzI��!lpeak

4�
jkQRMNz�#K<|�zb<F

n = (6, 7, 8, · · · , 27, 28) (3)

A =
(
∑

n San)/βa − (
∑

n Sbn)/βb

(
∑

n San)/βa + (
∑

n Sbn)/βb

(4)

∆A =

√

(E′

a/βa)2 + (E′

b
/βb)2

(
∑

n San)/βa + (
∑

n San)/βb

(5)

E′

a =

√

∑

n

E2
an , E′

b =

√

∑

n

E2

bn
(6)

/01��(a)/0��(b)

peak square(S) 333,201 332,754

error(E) 913 922

2-coin(β) 1,614,996 [k] 1,626,321 [k]

�4: Asymmetry
"#

(
�L4q

)

/01��(a)/0��(b)

peak square(S) 333,612 332,103

error(E) 894 899

2-coin(β) 1,614,996 [k] 1,626,321 [k]

�5: Asymmetry
"#

(�NEq)

GH:I<
Asymmetry
Z

0.570%± 0.190%O��̀/3σ
:C��KF

(99.73 %
:��N�K

)
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rs:OGSO
4

ADC
&�zZC�O�4data
a

shift
NAECE�

QDv.A9�N�FP4��z�:CD�9G�M2O3fF�
Othin scinti
4

TDCdata
?

main10
445�sOmain20
445�zO��@.4�7:�DAJDAE��=zN�(.33)F� :�EAEAa :��

ch
:J<3	4�EzC�C��
�C�D�ÌzKF
N�NO��?bD�4Z�signal
4|&�z

trigger
:Z��?:E

��P4w4
GSO,thick
4

data
Z� :�HAEAO>49G�?@:

Z��M�;��=
(
.

34)F

.
33: main11
�s

main19
4

thin TDC.
34:
��4H74GSO data
 CN

��OGSO
4

gain
?uYN�G9:I<

TDC
4

shift
a�:C��K

(
.

35)F��:uYNAE<a44ND��9300 - 500 ch
:Z��DA

E�N�F

.
35: GSO
4

TDC
4

shift�06�16�26

AN:Ot�5:Excel
zKD��c�M�����:J�A���KF(TEX
����:ZCN

)
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