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Configurations and data collected in 2023&2024
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Configurations and data collected in 2023&2024

2023 2024
Link to CERN box /run documentation Linkto CERN box / run documentation
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porSiechannels L Hvchannes L _Tubes ______Jll  Oscilloscope | HVchannels | Tubes |

0 1.0cm-20um

- ‘1’ = 1 16 1.5cm-20pm = . > 2 = -
2 2 1.0cm-20um 2 17 1.5cm-20um 45 46 a7 48 49 50
3 3 1.0cm-20pm 3 18 1.5cm-20pum OSC-1 | DRS-0 | DRS-2 | DRS-6 | DRS-10 | OSC-5
4 4 1.0cm-20um 4 19 1.5cm-20pum
5 5 1.0cm-20pum 5 8 1.0cm-20um 12 13 14 15
6 12 1.5cm-20um 6 6 1.0cm-20um 24 25 26 27
; ]1j i.;cm-;gpm 7 9 1.0cm-20pm 0SC-2 DRS-3 DRS-7 0OSC-6
.5cm-20pum
9 15 1.5cm-20um 2 i REIEONm
10 - - :
Tubes setup with OSC 16 17 18 19
1 - - P 28 29 14 15
12 - - 0SC-3 DRS-4 DRS-8 0OSC-7
43 - -
14 - Sipm Scintillator upstream 6 7 8 o 10 1
15 - Sipm Scintillator downstream 34 35 36 37 38 39
. OSC-4 | DRS-1 | DRS-5 | DRS-9 | DRS-11 | OSC-8
Tubes setup with DRS
HVtag HV tag HVtag HV tag Tobes:Sevp
1 2 1 2 HV tag HV tag HV tag HV tag HV tag HV tag HV tag HV tag
S O 0 [ 5 | 6 ¥ &
0SC 1cm-20um 5,6,7,8 8,6,9,10 1450 0SC 1cm-20um 5,6,7,8 8,6,9,10 1450 1630
z 0SC 1cm 1,458 0,5,6,11 1440 1470 1480 1430 1480 1730 1780 1780
DRS16 1cm-20um 01,2,34,5 01,2345 | 1450 D 01,2345 91,2945 | 1950 25D DRS16 1cm 1,2,56,9,10,11 1,2,3,47,8,9,10| 1440 1470 1480 1430 1480 1730 1780 1780
0OSC 1.5cm-20um 1,2,3,4 16,17,18,19 | 1550 0SC 1.5cm-20um 1234 16,17,18,19 | 1550 1730 0SC 1.5cm 23,67 12,151619 | 1530 1580 1580 1510 1570 1820 1880 1900
DRS16 1.5cm-20um 6,7,8,9 12,13,14,15 | 1550 DRS16 1.5cm-20um 6,7,8,9 12,13,14,15| 1550 1730 DRS16 1.5cm 3,4,7,8 13,14,17,18 1530 1580 1580 1510 1570 1820 1880 1900
HV tags with 90/10 gas mix runs HV tags with 85/15 gas mix runs HV tags


https://cernbox.cern.ch/files/spaces/eos/user/f/fprocacc/TestBeam2023_data?items-per-page=100&files-spaces-generic-view-mode=resource-table&tiles-size=2
https://cernbox.cern.ch/external-ms365/eos/user/f/fprocacc/TestBeam2023_data/run_table.xlsx?shareId=eoshome-f%24F5SW64ZPOVZWK4RPMYXWM4DSN5RWCY3D&contextRouteName=files-spaces-generic&contextRouteParams.driveAliasAndItem=eos/user/f/fprocacc/TestBeam2023_data
https://cernbox.cern.ch/files/link/public/4OE0YE2zHGiVT8i?openWithDefaultApp=true&fileId=eoshome-f%24F5SW64ZPOVZWK4RPMYXWM4DSN5RWCY3D%21127826757&items-per-page=100&files-public-link-view-mode=resource-table&tiles-size=2
https://docs.google.com/spreadsheets/d/1ywc8f6Gxgo_hkpsZuz4ddYrXNP5fU5eCe5i7HkaZgwk/edit?gid=0#gid=0

The recipe of peak finding using the derivative algorithm

Events cleaning:-
* Peaks within these time windows:
30 - 500 ns (1 cm tubes)
30 - 750 ns (1.5 cm tubes)
* Time span of the peaks:
180 ns (1 cm tubes)
270 ns (1.5 cm tubes)

A voltage pulse is identified as an electrons peak if it passes the following conditions:-
Voltage amplitude > N1 * RMS,, ;.

[Amplitude - (AMPyesore + AMPger)] /2 > N2* RMS
1st der. (peak) < N3 * /2 * RMS / TimeRes OR
1st der. (peak before) <-N3 * /2 * RMS / TimeRes OR
1st der. (peak after) <-N3 * 2y/2* RMS / TimeRes

2nd der. (peak) <-N4 * 2 RMS/ (TimeRes)?

N1, N2, N3 & N4 are the hyperparameters of the algo. to be optimized



Hyperparameters optimization

1- Define the expected N. clusters
- Define the expected range of N. clusters within (1.0 - 1.3 relativistic rise factor)

2- Scan over the hyperparameters space (5D)

- Cuton amplitude: 2.0, 3.0, 4.0, 5.0

- Diff. In amplitude: 0.5, 1.0, 1.5, 2.0, 2.5

- Cutof Istder. : 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8

- Cut on 2m der. : 0.02, 0.03, 0.04, 0.05, 0.06, 0.07
- Cluster scale : 0.20 0.22 0.24 0.26 0.28 0.3 0.32

3- Evaluate the performance of each set

Best set is defined by:-
- leads to N. clusters within the expected range
- closest the mean of the range
- has the lowest standard deviation

Best configuration obtained:
NI N2 N3 N4 cluster scale
40 1.0 04 0.04 0.24



Results: example run 4
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GOODNESS OF FIT
Chi-squared: 70.7792
NDF: 14
Chi-squared/NDF: 5.05566
Probability: 1.39414e-09
Mean: 13.3028 + 0.12239
Sigma: 6.20562 + 0.111438



P =6GeV
Entries: 2395
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Results: example run 12
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Results: overall 2023 data
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