Strip response stability of
sc-ecal

Beta ray response with simultaneous
p.e. measurements

scintillator (Injection molded) and PS stability must be
tested

T.Takeshita 12Apr2022 for CALICE 2022
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MIP [ADC]

Strip stability by cosmic rays

gain decreased by -5%/3months (-20%/year ) at Cosmic Rays

of

CJ-ECAL

stable PE response of PS (MPPC) for a month
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MIP stability after temperature correction
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response stability of a strip
stability test with beta rays in temp. controlled

(1) continuous beta irradiation

(without shutter) > -20%/year ! ~100Hz beta rays

(2) intermittent beta irradiation (with .

shutter) > -10%/year
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Introducing p.e. monitor

With three different strips simultaneously

* LED photons from side of strips

* Strip A: injection molded with ICEPP
dimple

* Strip B: Kuraray SCSN38 with Shinshu
dimple

» Strip C: EJ204 with Shinshu dimple
 PS: MPPC: S14160-1315CS
* HVcommon=-51V, Isum~0.3uA
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Top view
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Acrylic support

Side view
Acrylic support

Acrylic support

~

/

temperature controlled box <= 0.1°C
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voltage 1s higher, however,

this 1s NOT 500

p.e. peaks by LED
a week later : shape changed
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Pe stability result by LED trigger

as of 28March2022 : started 28Jan2022 ~ 2months for stripA
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Pe stability by LED

as of 28March2022 : started 28Jan2022 ~ 2months for stripB
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Pe stability by LED

as of 28March2022 :

started 28Jan2022 ~ 2months for stripC
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temperature controlled box <+ O0.1C

beta ray response /" N

With three different strips simultaneously

Top view

* Fixing LED and Strips

LED

 Beta ray source and a trigger counter

move with a moving stage .

» DAQ triggered both LED(10Hz) Henie st

and beta ray(50Hz)
* Moving stage (stepping motor) }
LED

. . . Acrylic support
generates serious electric noise!

Acrylic support

\ Moving stage
10



Beta ray and LED simultaneous Meas.

DAQ with beta trigger + 10Hz LED

* Due to serious noise from moving stage, funny peaks in

strip ADC distribution
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* By using trigger counter information (ADC and TDC),
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Stability : beta rays

stripA

Injection molded strip

® FOI’ 25 IIlOl’lthS X almost no gain change

* Good stability
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Stability : beta rays
stripB: Kuraray SCSN38
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» stable enough < 1.5%
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Stabillity : beta rays

stripC: EJ204

* systematic gain shifts detected

* LED system modified and noise from moving stage

* Good beta peak stability ~ 1%

° being investigated
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Summary and outlook as of April2022

Strip/ PPD stability test

* in order to verity the stability of scintillator strip system

* set up to measure the stability of beta response with simultaneous photo-electron
detection 1s established and started DAQ for two months

* on the whole, stable responses with beta rays for three strips include photosensors
* some little 1ssues (gain shift and bad peak fittings)
* continue for more months

* next measurements: accelerated with higher temperature
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Stabillity : beta rays

stripC: EJ204

gain shitt between runl610 and 1613

similar results with ditferent bin width
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Pe stability by LED

as of 28March2022 : started
28Jan2022 ~ 2months for stripC

peak finding/ -

fitting does
not work
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sum of b gaussians

h3

800

600

400—

200

each gaus

pedesta

1R

120

140

I

4‘

ADC-3 dist.
Entries 27529
Mean 153.9
Std Dev 13.92
¥ / ndf 13.38/5
pO 473.3+0.3

Op@ 141.1+ 0.1
p2 1.823 + 0.102
p3 355.4 + 0.3
(4 149.3 £ 0.1
p< 1.909 + 0.137
p6 293.2 + 0.3
p7 1453+ 0.2
p8 7.206 + 0.493
p9 700.3+ 0.3
p10 161.9+ 0.3
p11 12.33 + 0.31
pl12 741+ 06
p13 144.5 + 0.1
p14 0.1886.+.0.3628

160

180

200

ADC-ch3Count

peak In AUy

25

10

160

150

140

130

120

110

100

- d0 >1 vs nrun
= e stabilit e
~ ADC/pe " g o
:4 »
B /0days
_l | | | l | | | | | | | | | l | | | | | | | | | I | | | | X103
peak stability
- L ¥
= fea
- bl
N D
N 1pe
- D E—
B f hi‘ . pedestal
- S .,
I a A &
e A
A
N . .
. R
Tl L1 1 1 | 1 1 1 | | I I | I I I | | 1 1 1 | 1 1 1 I |1 |
0 1000 2000 3000 4000 5000 6000

Time (sec)

x10°



