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Software Status and Plans for Forward Detectors (Run 9)

• Subsystems: FHCal, FQH, ScWall

Current Software Status
• Geometry: Ready
• Mapping: Ready
• Simulation &Digitization & Reconstruction: Ready
• Standalone Online Monitoring: Ready
• Calibration: To be revised according to Run 9 data

Plans for Run 9
• Develop Online Monitoring for correlations: FHCal : FQH, FHCal : FD, FHCal analog : FHCal reco
• Finalize FQH reconstruction chain (Nominal & Reduced HV readout)
• Complete calibration procedures post data-taking
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Online Monitoring : FHCal

Monitoring FHCal module responses and individual sections in shower profiles
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Online Monitoring : FQH and ScWall

Monitoring FQH signals in quarz strips and ScWall cells individually
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Aligning Simulation & Experiment (Run 8)
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Event Selection Criteria

Event selection criteria:
• Vertex

◦ At least 2 tracks in primary vertex
◦ χ2/NDF < 10

◦ |Z | < 0.1, (X 2 + Y 2) < 1

Experiment
• Trigger selection: CCT2
• Single Xe ion in 3.6 µs : 14000 < BC1S integral< 40000

Simulation
• CCT2 efficiency→ see talk by D.Idrisov

FHCal selection criteria:
• FHCal noise threshold in section 0.5 MIP
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Aligning Simulation & Experiment (Run 8)
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Aligning Simulation & Experiment (Run 8)

0 5 10 15 20 25 30 35 40
Signal [mip]

3−

10

2−
10

1−
10

Module 1

0 5 10 15 20 25 30 35 40 45
Signal [mip]

3−

10

2−
10

1−
10

Module 2

0 5 10 15 20 25 30 35 40 45
Signal [mip]

3−

10

2−
10

1−
10

Module 3

0 5 10 15 20 25 30 35 40 45
Signal [mip]

3−

10

2−
10

1−
10

Module 4

0 5 10 15 20 25 30 35 40
Signal [mip]

3−

10

2−
10

1−
10

Module 5

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 6

0 10 20 30 40 50 60 70
Signal [mip]

3−

10

2−
10

1−
10

Module 7

0 10 20 30 40 50 60 70
Signal [mip]

3−

10

2−
10

1−
10

Module 8

0 10 20 30 40 50 60
Signal [mip]

3−

10

2−
10

1−
10

Module 9

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 10

0 10 20 30 40 50 60 70 80 90
Signal [mip]

3−

10

2−
10

1−
10

Module 11

0 20 40 60 80 100 120
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 12

0 20 40 60 80 100 120
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 13

0 10 20 30 40 50 60 70 80 90
Signal [mip]

3−

10

2−
10

1−
10

Module 14

0 10 20 30 40 50 60 70
Signal [mip]

3−

10

2−
10

1−
10

Module 15

0 20 40 60 80 100 120
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 16

0 50 100 150 200 250 300 350
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 17

0 20 40 60 80 100
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 18

0 10 20 30 40 50 60 70 80 90
Signal [mip]

3−

10

2−
10

1−
10

Module 19

0 20 40 60 80 100
Signal [mip]

3−

10

2−
10

1−
10

Module 20

0 20 40 60 80 100 120 140
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 21

0 20 40 60 80 100 120
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 22

0 10 20 30 40 50 60 70 80 90
Signal [mip]

3−

10

2−
10

1−
10

Module 23

0 10 20 30 40 50 60 70 80
Signal [mip]

3−

10

2−
10

1−
10

Module 24

0 10 20 30 40 50 60
Signal [mip]

3−

10

2−
10

1−
10

Module 25

0 10 20 30 40 50 60 70
Signal [mip]

3−

10

2−
10

1−
10

Module 26

0 10 20 30 40 50 60
Signal [mip]

3−

10

2−
10

1−
10

Module 27

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 28

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 29

0 5 10 15 20 25 30 35 40 45
Signal [mip]

3−

10

2−
10

1−
10

Module 30

0 5 10 15 20 25 30 35 40 45
Signal [mip]

3−

10

2−
10

1−
10

Module 31

0 5 10 15 20 25 30 35 40 45
Signal [mip]

3−

10

2−
10

1−
10

Module 32

0 5 10 15 20 25 30 35 40
Signal [mip]

3−

10

2−
10

1−
10

Module 33

0 5 10 15 20 25 30 35 40
Signal [mip]

3−

10

2−
10

1−
10

Module 34

0 5 10 15 20 25 30 35 40 45
Signal [mip]

3−

10

2−
10

1−
10

Module 35

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 36

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 37

0 10 20 30 40 50 60 70
Signal [mip]

3−

10

2−
10

1−
10

Module 38

0 10 20 30 40 50 60
Signal [mip]

3−

10

2−
10

1−
10

Module 39

0 10 20 30 40 50 60 70 80 90
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 40

0 10 20 30 40 50 60
Signal [mip]

3−

10

2−
10

1−
10

Module 41

0 10 20 30 40 50 60 70 80
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 42

0 5 10 15 20 25 30 35 40 45
Signal [mip]

3−

10

2−
10

1−
10

Module 43

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 44

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 45

0 5 10 15 20 25 30 35 40 45
Signal [mip]

3−

10

2−
10

1−
10

Module 46

0 10 20 30 40 50 60 70 80
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 47

0 10 20 30 40 50 60
Signal [mip]

3−

10

2−
10

1−
10

Module 48

0 20 40 60 80 100
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 49

0 10 20 30 40 50 60 70 80
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 50

0 10 20 30 40 50 60 70 80
Signal [mip]

4−
10

3−

10

2−
10

1−
10

Module 51

0 10 20 30 40 50 60 70
Signal [mip]

3−

10

2−
10

1−
10

Module 52

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 53

0 10 20 30 40 50
Signal [mip]

3−

10

2−
10

1−
10

Module 54

Nikolay Karpushkin Status and plans of software development for forward detectors 14 May 2025 10 / 15



Aligning Simulation & Experiment (Run 8)
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Conclusions

• Forward-detector software is Run 9-ready.
Geometry, mapping, simulation–digitisation–reconstruction chain and standalone online monitoring are operational.

• Calibration remains the final task.
New constants will be derived from Run 9 data and integrated into reconstruction.

• Online monitoring is working and expanding is planned.
Existing dashboards cover FHCal, FQH and ScWall;
upcoming correlation views (FHCal : FQH, FHCal : FD, FHCal analog : FHCal reco) will enhance diagnostics.

• FHCal DCM-QGSM-SMM simulation aligns closely with Run 8 data.
Refactored code, MIP-based scaling and energy-integration method cut experiment–MC discrepancies.

Future Plans
• Address residual hadron-shower profile tension.

Small differences remain; targeted studies planned.
• FQH dual-gain reconstruction.

Nominal-HV and reduced-HV chains are planned for Run-9.
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Thank You!
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BACKUP
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Event Selection Criteria

Event selection criteria:
• Vertex

◦ At least 2 tracks in primary vertex
◦ χ2/NDF < 10

◦ |Z | < 0.1, (X 2 + Y 2) < 1

Experiment
• Trigger selection: CCT2
• Single Xe ion in 3.6 µs : 14000 < BC1S integral< 40000

Simulation
• CCT2 efficiency→V.Plotnikov
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FHCal selection criteria:
• FHCal noise threshold in section 0.5 MIP
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