Positronium intensity measurement
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(GBAR)



Efficiency check 2oem

€
S
\ 27
PWO (2.5cm) - PWO (5cm) PWO (10cm) -
3 e s T O Too many |
- Red : 0.5MeV y j: Red : 0.5MeV y m: BG
F (1856(1014)) ; (1856(1014)) ;
g Blue : side band jl; Blue : side band oF
e (56(27)) (56(27)) .
Gj‘JT'IrL..—..nﬂ.JlL.rnn.—m ”'"ﬁ"{q' 0 1|5|:;,,|-|,,, I %n. . ,..m.agn nu'zn. i .nn.ﬂnsl’nﬂ. il 1|[J ! .ﬂﬂmrrlnnn. i'll'll'lzlﬂ L Inl,.?!?., Uﬂ% nl] |'|‘|‘ H]Hél‘l . .é.l‘l '1|0' ! .1|2I‘I.I‘I1LJ'I.I1£IB. .|T|1|B.‘ITIM.+‘2:9n
Q Q

Q
« d(PS-source) : 20cm, d(PWO-source) : 2.5cm, 5cm, 10cm
e Eff(2.5cm) = —2A=27/057 _ _ 55 9o +> 1.8%

13625+0.255%0.943
\ . . - .
. _ (441-12)/057 0 o x 0.906 (poistron emission fraction
Eff(5em) = 20 o ossoom00ms — 00-6% £>3.2% missing)

_ (299-5)/0.57 o 0
oEff (2.5em) = 27381%0.02449%0.943 81.6% k2, 4-8%: z




Corrections

~ \‘\de.JMeV) :
(9\' S Entries > 2471
WDE \/’6 Rve 3 o0
EU:
40:
20
ut]_ I 5 HHZ!EP 7 IQ
Plastic Scintillator _
Entries aﬂ:}ﬁﬂﬁﬂﬂ

100 E

1{FE

u—l 1 ID_1I
2017-05-18

10°

10

1E

Mean 0.1308
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« Fraction (red/all) = (1402-5)/(2471-24)=0.57

Signal rate : 0.943

< Count rate

- 75.76#/s for 1.2MeV (height>0.3V)
- 4. 55#/s for no source
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Simulation check
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Simulation check
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« Black : Total deposit E (from 0.5MeV gamma)
 Red : Total deposit E (0.bMeV after compton scattering)
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Simulation check

“ gamma position (x,y) in detector
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o Left : without compton BG

* Right : Total deposit E < 0.1MeV without compton BG
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gamma position (x,y) in detector




Correction

volty50 {voltm>0.01&&voltmt>-0.05e-6&&voltimt<0.10e-6}
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Efficiency check
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= 80.3% +> 3.9%(stat)

« d(PS-source) : 20cm, d(PWO-source) : 2.5cm, 5cm, 10cm
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. Compton‘ BG is erease.
o L:tnac 1s turned off



Total deposit E (5bcm dist)

Simulation check
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« Compton BG is stable (Al support frame also move)

4.5% BG
LT | 77.4% (depE>Q.1)
In signal
1D§_I I I0.2 I 0.|4 ”HHW’J-‘P_"-HE I

AE

Total deposit E (10cm dist)

Entries
Mean
RMS

24316
0.3899
0.1917

7.91% BG
84.6% (depE>O.
In signal

1)

AE

Total deposit E (15cm dist)

1045—

103 E_

. :M

Entries
Mean
RMS

11351
0.3963
0.1843

9.81% BG

87.1% (depE>0.1)

In signal

 As distance i1s Iincreased, edge effect is decreased.
 But more time iIs required for data taking
(Plan to increase Plastic scintillator trigger threshold in Oscilloscope)
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Efficiency check
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Signal shape become stable
BG (Cosmic + linac) count rate is decreased

d(PS-source) : ~10cm, d(PWO-source) : 5.2cm, 10cm, 15cm (+ 2mm (Bakelite(1Tmm)+blacksheet(1mm))
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2017-05-18 Weekly meeting

11



So

* [ discuss with Laszlo but he want higher precision..
 Before too late, light guide test will be prepared.

(Soon Antion chamber will be usable and we need to
decide which one is better)

 We would get better precision with higher statistics
and better support frame.
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Corrections
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