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Decoding
❑ Data format:

• Two pb:


- Extra chunk of data


- Missing sensor structure when sensor set off


➡Pb fixed with help of Riccardo and co.
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Cluster size
❑ CNAO2024: run 7074 (threshold: )10 × σ
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Beam: (start @ 1)


6, 7 & 11, 23

Beam:


 ~35 pixels/cluster
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Trigger number
❑ CNAO2024: run 7074:  over 10kEvts
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➡Seems to be ok, do not loose any trigger
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Frame number per sensor
❑ CNAO2024: run 7074 (threshold: )10 × σ
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All 3 frames
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Frame counter difference per sensor
❑ CNAO2024: run 7074 (threshold: )10 × σ
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<= 3 as expected
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Frame trigger difference per sensor
❑ CNAO2024: run 7074 (threshold: )10 × σ

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 1 vs sensor 1

itTriggerEvt1
Entries  9972

Inner Tracker - Trigger difference in event sensor 1 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 2 vs sensor 1

itTriggerEvt2
Entries  9995

Inner Tracker - Trigger difference in event sensor 2 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 3 vs sensor 1

itTriggerEvt3
Entries  9933

Inner Tracker - Trigger difference in event sensor 3 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 4 vs sensor 1

itTriggerEvt4
Entries  9976

Inner Tracker - Trigger difference in event sensor 4 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 5 vs sensor 1

itTriggerEvt5
Entries  9936

Inner Tracker - Trigger difference in event sensor 5 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 6 vs sensor 1

itTriggerEvt6
Entries  9948

Inner Tracker - Trigger difference in event sensor 6 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 7 vs sensor 1

itTriggerEvt7
Entries  9979

Inner Tracker - Trigger difference in event sensor 7 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 8 vs sensor 1

itTriggerEvt8
Entries  9995

Inner Tracker - Trigger difference in event sensor 8 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

1

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 9 vs sensor 1

itTriggerEvt9
Entries  9918

Inner Tracker - Trigger difference in event sensor 9 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

2−10

1−10

1

10Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 10 vs sensor 1

itTriggerEvt10
Entries  0

Inner Tracker - Trigger difference in event sensor 10 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

1

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 11 vs sensor 1

itTriggerEvt11
Entries  9897

Inner Tracker - Trigger difference in event sensor 11 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 12 vs sensor 1

itTriggerEvt12
Entries  9995

Inner Tracker - Trigger difference in event sensor 12 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 13 vs sensor 1

itTriggerEvt13
Entries  9995

Inner Tracker - Trigger difference in event sensor 13 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 14 vs sensor 1

itTriggerEvt14
Entries  9965

Inner Tracker - Trigger difference in event sensor 14 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 15 vs sensor 1

itTriggerEvt15
Entries  9959

Inner Tracker - Trigger difference in event sensor 15 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

2−10

1−10

1

10Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 16 vs sensor 1

itTriggerEvt16
Entries  0

Inner Tracker - Trigger difference in event sensor 16 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 17 vs sensor 1

itTriggerEvt17
Entries  9970

Inner Tracker - Trigger difference in event sensor 17 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 18 vs sensor 1

itTriggerEvt18
Entries  9995

Inner Tracker - Trigger difference in event sensor 18 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

2−10

1−10

1

10Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 19 vs sensor 1

itTriggerEvt19
Entries  0

Inner Tracker - Trigger difference in event sensor 19 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

2−10

1−10

1

10Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 20 vs sensor 1

itTriggerEvt20
Entries  0

Inner Tracker - Trigger difference in event sensor 20 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

1

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 21 vs sensor 1

itTriggerEvt21
Entries  9961

Inner Tracker - Trigger difference in event sensor 21 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 22 vs sensor 1

itTriggerEvt22
Entries  9974

Inner Tracker - Trigger difference in event sensor 22 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 23 vs sensor 1

itTriggerEvt23
Entries  9970

Inner Tracker - Trigger difference in event sensor 23 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 24 vs sensor 1

itTriggerEvt24
Entries  9995

Inner Tracker - Trigger difference in event sensor 24 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

1

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 25 vs sensor 1

itTriggerEvt25
Entries  9938

Inner Tracker - Trigger difference in event sensor 25 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 26 vs sensor 1

itTriggerEvt26
Entries  9995

Inner Tracker - Trigger difference in event sensor 26 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

2−10

1−10

1

10Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 27 vs sensor 1

itTriggerEvt27
Entries  0

Inner Tracker - Trigger difference in event sensor 27 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 28 vs sensor 1

itTriggerEvt28
Entries  9973

Inner Tracker - Trigger difference in event sensor 28 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

10

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 29 vs sensor 1

itTriggerEvt29
Entries  9995

Inner Tracker - Trigger difference in event sensor 29 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

2−10

1−10

1

10Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 30 vs sensor 1

itTriggerEvt30
Entries  0

Inner Tracker - Trigger difference in event sensor 30 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 31 vs sensor 1

itTriggerEvt31
Entries  9950

Inner Tracker - Trigger difference in event sensor 31 vs sensor 1

0.5− 0 0.5 1 1.5 2 2.5 3 3.5

X (cm)

210

3
10

410 Y 
(c

m
)

Inner Tracker - Trigger difference in event sensor 32 vs sensor 1

itTriggerEvt32
Entries  9929

Inner Tracker - Trigger difference in event sensor 32 vs sensor 1

Consecutive  


Triggers > 99%
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Frame errors per sensor
❑ CNAO2024: run 7074 (threshold: )10 × σ
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1: bad frame number


2: bad frame counter


3: bad frame length


4: bad frame trigger


< 1 %
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Data link number
❑ CNAO2024: run 7074 (threshold: )10 × σ
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Cluster map
❑ CNAO2024: run 7074 (10 kEvts, threshold: )10 × σ
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Cluster size
❑ CNAO2024: run 6962 (10 kEvts, BTF config)
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Cluster map
❑ CNAO2024: run 6962 (10 kEvts, BTF config)
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Cluster size
❑ CNAO2023: run 6144 (25 kEvts, config threshold max ?)
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Cluster map
❑ CNAO2023: run 6144 (25 kEvts, cluster size > 10, config threshold max ?)
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Data link number
❑ CNAO2023: run 6144 (10 kEvts, config threshold max ?)
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❑ CNAO2024: run 7074 (threshold: )10 × σ
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Cluster map
❑ Frascati (e-beam): run 5786 (6kEvts) 
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~40 kClusters
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Cluster map
❑ Frascati (e-beam): run 5783 (6.5kEvts) 

Beam: (start @ 1)


 22 & 30


~30 kClusters
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~ same order


Beam not VTX centered
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Mapping
❑ CNAO2023: run 6144 (25 kEvts, cluster size > 15, config threshold max ?)


• Cluster size with new mapping
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Beam: (start @ 1)


7 & 11


22 & 26

Beam crossing mostly 11 & 26 sensor (which are back to back)
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Mapping
❑ CNAO2023: run 6144 (25 kEvts, config threshold max ?)


• Project on VTX and ITR with new mapping

Missing sensors

➡ Beam spot at ~same positon !

➡ Direction of X  inverted  

➡ This run has no correlation btw VTX & ITR
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Mapping
❑ CNAO2023: run 6309 (20 kEvts, config threshold max ?)


• Correlation btw VTX & ITR 

➡ Clearly see an anti-correlation in X

➡ Since the IT has been flipped by 180º respect to Y-axis


(Need a change in the FOOT.geo file)
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Mapping
❑ CNAO2024: run 7074 (10 kEvts  cluster size > 15, threshold: )


• Project on VTX and ITR
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Two peaks

➡ Still pb with mapping or change w.r.t CNAO2023 ?
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Conclusions
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❑ Decoding

• Trigger number ✔︎


• Frame number ✔︎

• Frame errors < 1 %

• See threshold effect on cluster size

➡ ITR working fine


• Start debugging mapping


❑ Efficiency

• Frascati/CNAO2023 beam: number of hits coherent with VTX

• Clearly not the case for CNAO2024 data 

➡Missing the beam (sensor out at beam position)


➡Need dedicated (beam) time for ITR with experts of VTX/ITR/DAQ for debugging 
mapping/geometry/hot_pixels
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Backup
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