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PDU occupancy study datasets

Datasets
Focusing on sector 1

1. Pion, 50 GeV/c, n - changing (1.5 - 3.5, 0.1 steps), ¢ - constant ( 90°), 100 events
2. Pion, 50 GeV/c, n - constant (1.7), ¢ - changing (55° - 130°, 5° steps), 100 events

dRICH geometry parameters

Total Sectors:6

PDUs per sector: 210

Sensors per PDU: 2*2=4

Pixels(SiPMs) per sensor : 8*8=64

Total readout channels: 322,560 ; 53,760 per sector



Sensor Model: S13361-3050NE-08 SiPM Photodetector Unit with 4 sensors Sector
Size of each pixel = 3mm*3mm
Length of sensor = 25.8mm

Photosensitive surface thickness = 0.1mm
Credit :Girdish Laishram



n - changing (1.5 - 3.5, 0.5), ¢ - (constant 90°) Dataset 1

Digitized hits, sector 0, all events Digitized hits, sector 1, all events Digitized hits, sector 2, all events
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n - constant (1.7), ¢ - (55° - 130°, 5° steps) Dataset 2

Digitized hits, sector 0, all events
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Occupancy plots for dataset 1, n - changing

Sector 0
Entries: 29, Threshold 1: 11.90% : 25

Histogram 211_50_0_2 (Threshold: 1)

Sector 1
Entries: 4348, Threshold 1: 95.24% : 200

Sector 2
Entries: 58, Threshold 1: 18.10% : 38
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Occupancy plots for dataset 2, ¢ - changing

Histogram 211_50_2_18 (Threshold: 1)

Sector 0 Sector 1 Sector 2
o Entries: 97, Threshold 1: 31.43% : 66 4 Entries: 5822, Threshold 1: 98.57% : 207 o Entries: 133, Threshold 1: 37.14% : 78
1 1 1
[ Histogram 0 [ Histogram 1 [ Histogram 2

10? 1024 1024
w 0 o
k] @ k]
€ k= 2
i fil i}

10t 104 10

10° 4 10° + 10° +

0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
Pdu Pdu Pdu
Sector 3 Sector 4 Sector 5
103 Entries: 70, Threshold 1: 19.05% : 40 - Entries: 6, Threshold 1: 2.86% : 6 - Entries: 11, Threshold 1: 3.33% : 7
1 1
[ Histogram 3 [ Histogram 4 [ Histogram 5

102 10? 1074
« 0 0
2 < K
S 2 2
i fi i}

10t 104 10 4

0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
Pdu Pdu




Threshold

at 5 for dataset 1, n - changing

Histogram 211_50_0_2 (Threshold: 5)
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Threshold at 5 for dataset 2, ¢ - changing

Histogram 211_50_2_18 (Threshold: 5)
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Threshold vs occupancy for dataset 1, n - changing
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reshold vs occupancy for dataset 2

PDU Occupancy vs.

Sector 0
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ML-based PID for dRICH

Digitized hits, sector 1, all events
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ML-based PID for dRICH

Dataset

Events: 300,000

Particle: Pion, Kaon and Proton
Momentum: 2 - 52 GeV/c

n-15-3.5

¢ -0-360

Test accuracy: 49 %

Features: mom_x, mom_y,mom_z,celllD

Label: PDG
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ML-based PID for dRICH - confusion matrix
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RESERVE PLOTS
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PDU Occupancy vs. Threshold

Sector 0

Sector 1

Threshold vs occupancy for dataset 1, n - chan
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Count

Cover only sector 0, 100 event
I've cover 0 to 59.4 deg. , at fixed eta 1.7 (Make edit in text )

mom: 50 Gev /f pion+ 0 to 59.4 deg. , eta 1.7 mom: 50 Gev /{ pion+ 0 to 59.4 deg. , eta 1.7 mom: 50 Gev // pion+ 0 to 59.4 deg. , eta 1.7
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Hist of the previous one

mom: 50 Gev // pion+ 0 to 59.4 deg. , eta 1.7

- hist0 -
5 E Entrias 55333 5
3 1600 racan vids 3
: Std Dov ar1s
1400
1200F
1000~
8001
6001
400
2001
050406080100 120 740 160 180 200 520
sector-0
mom: 50 Gev // pion+ 0 to 59.4 deg. , eta 1.7
= hist3 .
g 3'_ Entrios € =
8 r Mean 1342 8
- Std Dov 4343
25F
2
15F
e
0-5:_ m N m ‘ N H
bl 1y |...|... sl fl ey Ly
0 00 120 140 160 180 200 220
sector-3

350

300

250

200

150

100

1.8
16

1.2

08
0.6
0.4
0.2

mom: 50 Gev // pion+ 0 to 59.4 deg. , eta 1.7

100

.

120

140

160

hist1

Entrios
Mean
Std Dov

180 200

22

sector-1

mom: 50 Gev // pion+ 0 to 59.4 deg. , eta 1.7

0

1

80

100

120

140

160

Entrios
Mean
Std Dov

histd4

180 200 220
sector-4

Count

Count

1.8

1.4
12

0.8
0.6
0.4
0.2

140

120

100!

80!

20

mom: 50 Gev // pion+ 0 to 59.4 deg. , eta 1.7

hist2
C Entrias a3
F Pean 1363
= Std Dov E9.8
> 20 40 60 80 100 120 140 160 180 200 220
sector-2
mom: 50 Gev // pion+ 0 to 59.4 deg. , eta 1.7
histS
o Entrias. 3164
‘_ MNean 106.8
B Std Dov 46.77
..klll..'ll 11 II.I!“II. A L L
20 40 60 80 100 120 140 160 180 200 220

sector-5

18



—400

Hit- map of previous one(center : 33.9426 degq.|| 1.7 eta ) to make sure

the centre

(please make edit, if this aren’t relevant remove them)

Digitized hits, sector 0, all events

450 500 550 600 650 700 750 800 850
X

450 500 550 600 650 700 750 800 850

Digitized hits, sector 2, all events

—__ ''''' 4000
< 3500
- i
C 2500
- 2000
C 1500
= i
B 500
- S0 600 650 700 7% w0 8 4
Digitized hits, sector 5, all events
—__ e e 4000
: 3500
- i
C 2500
- 2000
E 1500
= L,
- 500
= 450 500 550 600 650 700 750 800 55(1 o

19



20



