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Consistency at low charge

* Made checks as to whether the peak positions change after doing simple stop starts
* Analysed data from http://lpnws5026.in2p3.fr:8080/nucubes/3

* Runs 503, 504, 505 had the same settings
* Ramp HV down and back up after 503

* Match histogram integral within the viewing range ~ Run 503

— Run 504

500

* Gain calculation:
* Fitting gaussians to 7 peaks after the first one

400

* Get mean and std of the gaps between peak centres 300;—
200:—
_ First peak pos. [adc] | Gain [adc/p.e.] I
503 472.9 0.2 68.9 + 1.3 1o M
504 481.4 + 0.1 70.1+ 1.2 e B
00 400 500 600 700 800 ggﬂarge [ac}ct,l]oo
505 484.6 + 0.3 70.5 £ 1.0
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More runs

* Collecting all runs from the data with a HG setting of 50:

Run 1st peak Gain 500/~ E%f 5 F
583 472.9 + 0.2 68.9 + 1.3 C —= < 000
584 481.4 + 8.1 70.1 + 1.2 400 — g °F
5e5 484.6 t @.3 78.5 t 1.8 . ;‘:Z
514 487.7 t 8.2 76.8 + 1.8 300 :
525 477.2 t 8.2 69.4 + 1.8 : o
529 481.8 t 8.3 69.7 + 2.8 200 M:
533 477.1 + 8.3 69.8 * 1.3 N o
537 475.3 + 8.2 69.7 * 1.6 100/~ b
T R R T E— R 1400 Pesk number
Charge [adc]

* Run 529 had tip of the fibre 1-2mm away from SiPM

* Shifts in the first peak are no larger than 15 adc or % p.e.
* If ignoring run 503, then the difference is no larger than 10 adc
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LG distributions for HG 50 runs

* LG 50 was used for run 505, LG 60 for all
other runs

* Very good consistency between the runs N
505 0.10 x HG — 87.35
514 0.29 X HG — 67.30
525 0.29 X HG — 67.65 g
529 0.29 x HG — 67.19 7
533 0.29 X HG — 67.78
537 0.29 x HG — 67.48

T T T T T T T
500 1000 1500 2000 2500 3000 3500
HG [adc]
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Problematic run

* Run 521, with HG 50 was 2 minutes long according to run info, had no other
differences with the other runs

* | could not unpack it into histograms

* When converting into ROOT TTree format, it has O(107) entries, others are
0(10°)

14007 o First 104s

-—- Fit: LG=0.3621HG+-59.5547

* LG seemed to follow two different configurations =j o reterm

- Fit: LG=0.2856HG+-67.2841

1000 T

* Swapped configurations after 104s

800

* Rest of run matches the other LG60 runs

LG [adc]

600
400

200 7

* Unclear why there was corruption here

T T T T T T T T
0 500 1000 1500 2000 2500 3000 3500
HG [adc]
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Pedestal convergence

* Updated the SFGD pedestal algorithm to work better with data at higher p.e. from
radioactive source

£ 1400
* Consistent within a few adc 2 o e
< E HG 54
£ 800
mm Comment: Pedestal [adc] P ERED
_]g:n 4OUE—
505,506,507, —73.3 + 0.4 2005 A A E—
508,510 ; Stal =-73.3 0.4 gmooj
-200 : ; 9:1000;" B HGS6
2 513,514,515, Moving the fiber awa'ly, Unpluglng the SiPM, —74.0 i 0.2 P S TS U SO N SO 1 § sno; .
516,517 and then putting back in place Photoelectron peak number g GO0F
T 400F
3 529,522,523 Dissassembli'ng and'clea'ning the SiPM before _752 i 0.3 %’ﬁzﬁ .E o : : T ....... / 200: )(w/
(Skipped 521) assembling again, fiber cleaned too. 21 : 5 ; 0;7’“ W< 752 £03
5 1000 SRS S S RRS O 200[F : .
4 524,525,526 Dissassembling and cleaning the SiPM before _75 1+ 0.3 % 800 ‘ e PR RS RS EN SRS S S §
assembling again, fiber cleaned too. - % 600 Photoelectron peak number
T 400
5 528,529,530, Setting the tip of the fiber 1-2mm away from —7314+0 5 200
531 the SiPM - o : |
—200" i . :
6 532,533,534, Dissassembling and cleaning the SiPM before —73.6 + 0.3 400?’0 S SN S AP S g
535 assembling again, fiber cleaned too, Putting a - Photoelectron peak number  §
0.3mm pmma interface in between the fiber §
tip and the SiPM. §
7 536,537,538, Dissassembling and cleaning the SiPM before —73.7 + 0.3 2
539 assembling again, fiber cleaned too, letting a -
0.3mm gap in between the fiber tip and the
SiPM.

Photoelectron peak number
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Charge distribution at HG50

cntle .

60.6

» Using the HG gain, and the pedestal il
tables, as well as LG/HG conversion

68.8 Moving the fiber away, Unpluging the SiPM, and then putting back in place
to p I Ot Cha rge asad fu n Ct|0n Of p €. 53.6 Dissassembling and cleaning the SiPM before assembling again, fiber cleaned too.
20.8 Setting the tip of the fiber 1-2mm away from the SiPM
[ Run 505, 99%=60.6 g P ¥
1071 4 [ Run 514, 99%=68.8 54.3 Dissassembling and cleaning the SiPM before assembling again, fiber cleaned too, Putting
] | [ Run525,99%=53.6 a 0.3mm pmma interface in between the fiber tip and the SiPM.
| 3 Run 529, 99%=20.8
] I [ Run 533, 99%=54.3 58.1 Dissassembling and cleaning the SiPM before assembling again, fiber cleaned too, letting a
10771 | — Run 537, 99%=58.1 0.3mm gap in between the fiber tip and the SiPM.
] | .
P J HG-LG threshold
= BN Run 505 20000 S Run 514 B Run 525
2 -3 10000 4 —=- HG-LG threshold ——- HG-LG threshald 20000 7 —=- HG-LG threshold
E 10 E 173001 17500 o
g 8000 - 15000 4 15000
=L
12500 4 1
10~4 3 #6000 8 8 12500
E £ £ 10000 4 * 10000 1
4000 7500 4 7500 4
10—5 _E 2000 ] 5000 5000
] 2500 2500 1
T J o 60 a0 100 3 20 40 50 80 o 40 60 80 100
0 20 Charge [p.e.] Charge [p.e.] Charge [p.e.]
Charge [p.e.] - " [mmm Runs29 14000 = Runs33 == Run 537
! —-- HG-LG threshold --- HG-LG threshold 200007 --- HG-LG threshold
10000 i = 175007
1
. . 1 10000 1 15000 1
Divergence at higher p.e., even Expected less
! 8000 - 12500 -
1 g ! 8 2
before swapping to LG charge 2 oo charge due to :
! 6000 -
. | 7500
4000 1 1
airgap 00 -
1
2000 i 2000 2500 1
i
° 0 20 20 60 80 100 0 0 20 40 60 80 100 o 0 20 40 60 80 100
Charge [p.e.] Charge [p.e.] Charge [p.e.]
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Higher charge check

* First three runs had no physical movement in between them

* Charge distributions are identical

-1 4
10 ] e . [ Run 503
] R ' ] Run 504
[ 1 Run 505
m_g_E ——= HG-LG threshold
n
=
=] 10—3
.
18]
=
£
T
1074
i
1077 3 i
L ‘ Hnn

T T T T T
0 20 40 60 80 100
Charge [p.e.]
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Other HG settings

* Upper thresholds are consistent between data taken at different
HG settings without any physical interventions (matching colours)

HGSO 1 Run 505, 99%=60.6 Run 523, 99%=61.6 1 HGSG 1 Run 517, 99%=68.2
101 [ 1 Run 514, 99%=68.8 10-1 4 Run 526, 99%=53.0 10-1 1 [ ] Run 522, 99%=61.2
1 Run 525, 99%=53.6 Run 530, 99%=20.2 ] | 3 Run 527, 99%=>52.4
| T Run 529, 99%=20.8 Run 534, 99%=53.3 [ Run 531, 99%=19.8
10-2 | 7 Run 533, 99%=54.3 10-2 4 | Run 538, 99%=57.8 10-2 [ Run 535, 99%=53.4
| 3 Run 537, 99%=58.1 E | | === HG-LG threshold | Run 539, 99%=57.6
2 —=- HG-LG threshold 2 1 £ —=- HG-LG threshold
5 . 5 5
- 1073 - 2 1073 & 1073
p= i p= i b=
£ 1 £ 1 £
=T : <L : <L
107% 3 I 1074 I 10~*
1 1 |
1 1 ]
1 1 |
4 ] 1 1
] 1
107° 3 : 10-5 ! 107 4
i : ! 3
: T T I T I T h T
0 20 0 20 40 60 80 100 0
Charge [p.e.] Charge [p.e.]

ar arge arge [p.e.
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Low p.e. distribution for HG50

» Zooming in to the low charge region, all p.e. peaks line up very well (as seen
in earlier slides)

* This includes run 529, though it detects much lower charge

0.200 - Run 505 RuUn 525
Run 514 0.30 7 Run 529
0.175 Run 525
Run 533 0.25 -
0.150 Run 537
42 0.125 42 0.20
= =
= =
- c
T 0.100
= 2 01s
B 8
< 0.075 <
0.10
0.050
0.025 0.05
0.000 0.00 4
6 8 10 12 14 16 18 20 6 8 10 12 14 16 18 20
Charge [p.e.] Charge [p.e.]
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Conclusion

* The 19/12/2025 data is very consistent at low charge between runs even
after disassembly
* Calibration constants can be re-used

* One run seemed to have corrupted and changed its LG setting (first time |
have seen this)

* Agreement at high p.e. seems to be less consistent between runs
* Up to 15 p.e. difference
* Seems to be affected by physical movement of the components
* This might cause issues when trying to compare a maximum charge threshold
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