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2026 SPS TB - HGCROC Readout
Full Set E - analysis status



Overview - Set E

time:
18.5.2026 17:05 - 19.5.2026
2:36 &
19.5.2026 17:35 -19:01

Vop = 44 V, Vbr = 38.3 V

Gain settings:
▶ RF = 12, CF = 7, CC= 3,

CFcomp=1

e− and h± with small scintillators

µ with large scintillator triggers:

▶ 5 positions Scan “ 1”
▶ 5 positions Scan “ 2”
▶ 6 positions Scan “ 3”
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Muon calibration - Set 1: Pedestals
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Muon calibration - Set 1: Pedestals
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Muon calibration - Set 3: Pedestals
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Pedestal for all readout units set to 80 ADC

Online calibration verified

Fitting converges for most cells (2 missing)

Good correlation between alternative fitting methods for pedestal
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Muon calibration - Pedestal Comparison
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Muon calibration - Pedestal Comparison
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Muon calibration - Pedestal Comparison
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=3.55, no cal.=4σ=82.00,µRun 373,

=3.38, no cal.=4σ=81.99,µRun 421,

=3.47, no cal.=2σ=82.09,µRun 473,

 CERN-SPS-H2, 05-2026LFHCal TB:
HGCROC read-out

 = 44.0 VopCommon V
+µ
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=0.20, no cal.=4σ=-0.01,µRun 421,

=0.30, no cal.=2σ=0.14,µRun 473,

 CERN-SPS-H2, 05-2026LFHCal TB:
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=0.23, no cal.=4σ=1.02,µRun 373,

=0.20, no cal.=4σ=1.02,µRun 421,

=0.21, no cal.=2σ=1.03,µRun 473,

 CERN-SPS-H2, 05-2026LFHCal TB:
HGCROC read-out
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=0.08, no cal.=4σ=-0.01,µRun 421,

=0.13, no cal.=2σ=0.01,µRun 473,

 CERN-SPS-H2, 05-2026LFHCal TB:
HGCROC read-out

 = 44.0 VopCommon V
, Ref Run 373+µ
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=3.64, no cal.=0σ=82.02,µRun 373,

=3.64, no cal.=0σ=81.96,µRun 421,

=3.62, no cal.=0σ=82.11,µRun 473,

 CERN-SPS-H2, 05-2026LFHCal TB:
HGCROC read-out

 = 44.0 VopCommon V
+µ

Very similar pedestal position for all pedestal
runs

Width varies slightly between runs, but within
fitting uncertainties

Either run could be used for corrections
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TOA offset calibration
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Estimated using 100 GeV
pion run (401)

Based on ToA vs nSample
plot

Applied consistently to
subsets 1-2

[TOA calib offset file (1 &
2)]

Using ToA offsets from
run 452 (FullSet F) for
3rd subset

[TOA calib offset file (3)]
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TOA offset calibration
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TOA offset calibration - Applied Set 1
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TOA offset calibration - Applied Set 1
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TOA offset calibration - Applied Set 2
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TOA offset calibration - Applied Set 2
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Muon calibration - Set 1: Muons - init (blue)
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Muon calibration - Set 1: Muons - init (blue)
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Muon calibration - Set 1: Muons - Trigger
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Trigger primitives
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Muon calibration - Set 1: Muons - Trigger
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SNR µ triggers

Signal reduction Noise reduction

Trigger evaluation for fixed column and row (all
z-segments) if average signal summed over all
active cells in z > 3σped

⇒ Noise suppression could be improved by
increasing nσped

Clear enhancement in trigger primitives, 0th level
muon selection within
0.3⟨Maxmip⟩ < triggprim < 4⟨Maxmip⟩
Same range used for skimming
Significant reduction of noise peak (red vs. blue
on next page)
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Muon calibration - Set 1: Muons - 0th ite
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 1.21±L MPV = 5.24 
 1.20±Max = 5.19 

/ndf = 1.702χ
SNR = 5.29

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:2 m:5

Total events: 751453
Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Muon calibration - Set 1: Muons - 0th ite
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Increased successrate, but still lots of failures
in lower layers

2 channels identified as bad

⟨Maxmip⟩ = 22.6
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Muon calibration - Set 1: Muons - 5th ite
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.

 0.05±L MPV = 16.17 
 0.06±Max = 16.94 

/ndf = 77.332χ
SNR = 59.39

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 

r:0 c:3 m:0
Total events: 70212
Landau-Gauss fit, trigg.

 0.17±L MPV = 13.37 
 0.18±Max = 14.20 

/ndf = 5.072χ
SNR = 8.48

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 

r:0 c:3 m:1
Total events: 417556
Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Muon calibration - Set 1: Muons - 5th ite
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Muon calibration - Set 1: Muons - Iterations
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Muon calibration - Set 1: Muons - Iterations
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Muon calibration - Set 2: Muons - init (blue)
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Muon calibration - Set 2: Muons - init (blue)
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Initial fit for 44 V & RF=12, with lots of non
converging cells, most of front layers fail initial
fit (too bad separation between pedestal &
mip )

⟨Maxmip⟩ = 22.6

No strong ch-by-ch variations in individual
parameters per layer
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Muon calibration - Set 2: Muons - Trigger
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Trigger primitives
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Muon calibration - Set 2: Muons - Trigger
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Signal reduction Noise reduction

Trigger evaluation for fixed column and row (all
z-segments) if average signal summed over all
active cells in z > 3σped

⇒ Noise suppression could be improved by
increasing nσped

Clear enhancement in trigger primitives, 0th level
muon selection within
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Same range used for skimming
Significant reduction of noise peak (red vs. blue
on next page)
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Muon calibration - Set 2: Muons - 0th ite
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 0.92±L MPV = 5.82 
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/ndf = 1.872χ
SNR = 5.31
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Muon calibration - Set 2: Muons - 0th ite
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Increased successrate, but still lots of failures
in lower layers

2 channels identified as bad

⟨Maxmip⟩ = 22.4
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Muon calibration - Set 2: Muons - 5th ite
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 0.14±L MPV = 14.36 
 0.15±Max = 15.70 

/ndf = 8.282χ
SNR = 42.67
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Muon calibration - Set 2: Muons - 5th ite
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Muon calibration - Set 2: Muons - Iterations
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Muon calibration - Set 2: Muons - Iterations
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Reduced mip selection range for trigger
primitives
0.8⟨Maxmip⟩ < triggprim < 2.5⟨Maxmip⟩

⇒ Further reduction of noise peak

Refined fitting during improved iterations using
average mip from previous iteration as basis
for constraints

Convergence of most cells within 3-4 iterations,
very few cells still fail after 5 iterations
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Muon calibration - Set 3: Muons - init (blue)
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Muon calibration - Set 3: Muons - init (blue)
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Initial fit for 44 V & RF=12, with lots of non
converging cells, most of front layers fail initial
fit (too bad separation between pedestal &
mip )

⟨Maxmip⟩ = 22.9

No strong ch-by-ch variations in individual
parameters per layer
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Muon calibration - Set 3: Muons - Trigger
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Trigger primitives
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Muon calibration - Set 3: Muons - Trigger
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µ trig. pos./event

SNR µ triggers

Signal reduction Noise reduction

Trigger evaluation for fixed column and row (all
z-segments) if average signal summed over all
active cells in z > 3σped

⇒ Noise suppression could be improved by
increasing nσped

Clear enhancement in trigger primitives, 0th level
muon selection within
0.3⟨Maxmip⟩ < triggprim < 4⟨Maxmip⟩
Same range used for skimming
Significant reduction of noise peak (red vs. blue
on next page)
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Muon calibration - Set 3: Muons - 0th ite
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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Landau-Gauss fit, trigg.
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 0.16±L MPV = 5.38 
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/ndf = 4.722χ
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= 50 GeVbE-beam, +µ
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Muon calibration - Set 3: Muons - 0th ite
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Muon calibration - Set 3: Muons - 5th ite

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:0

Total events: 121558
Landau-Gauss fit, trigg.

 0.05±L MPV = 11.89 
 0.05±Max = 12.83 

/ndf = 23.462χ
SNR = 42.74

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510
 c

o
u

n
ts

 
r:0 c:0 m:1

Total events: 502040
Landau-Gauss fit, trigg.

 0.05±L MPV = 14.62 
 0.05±Max = 15.50 

/ndf = 6.942χ
SNR = 100.61

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:2

Total events: 257274
Landau-Gauss fit, trigg.

 0.06±L MPV = 14.90 
 0.06±Max = 16.22 

/ndf = 15.472χ
SNR = 48.92

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:3

Total events: 636653
Landau-Gauss fit, trigg.

 0.05±L MPV = 15.35 
 0.05±Max = 16.47 

/ndf = 27.862χ
SNR = 58.55

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:4

Total events: 383168
Landau-Gauss fit, trigg.

 0.06±L MPV = 18.62 
 0.07±Max = 19.79 

/ndf = 20.842χ
SNR = 150.70

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:0 m:5

Total events: 761225
Landau-Gauss fit, trigg.

 0.06±L MPV = 18.16 
 0.07±Max = 19.54 

/ndf = 30.122χ
SNR = 70.44

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 

r:0 c:1 m:0
Total events: 120245
Landau-Gauss fit, trigg.

 0.04±L MPV = 13.21 
 0.04±Max = 13.91 

/ndf = 58.472χ
SNR = 67.54

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 

r:0 c:1 m:1
Total events: 502420
Landau-Gauss fit, trigg.

 0.05±L MPV = 14.58 
 0.05±Max = 15.46 

/ndf = 40.622χ
SNR = 105.46

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:1 m:2

Total events: 255973
Landau-Gauss fit, trigg.

 0.05±L MPV = 16.88 
 0.06±Max = 17.92 

/ndf = 73.132χ
SNR = 133.73

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:1 m:3

Total events: 637002
Landau-Gauss fit, trigg.

 0.06±L MPV = 17.36 
 0.07±Max = 19.00 

/ndf = 51.552χ
SNR = 136.12

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:1 m:4

Total events: 382394
Landau-Gauss fit, trigg.

 0.06±L MPV = 16.71 
 0.07±Max = 18.27 

/ndf = 71.572χ
SNR = 121.47

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:1 m:5

Total events: 761479
Landau-Gauss fit, trigg.

 0.06±L MPV = 18.30 
 0.06±Max = 19.63 

/ndf = 23.182χ
SNR = 53.14

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 

r:0 c:2 m:0
Total events: 120133
Landau-Gauss fit, trigg.

 0.04±L MPV = 14.52 
 0.04±Max = 15.14 

/ndf = 57.292χ
SNR = 95.99

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 

r:0 c:2 m:1
Total events: 502489
Landau-Gauss fit, trigg.

 0.05±L MPV = 15.76 
 0.05±Max = 16.43 

/ndf = 50.052χ
SNR = 125.08

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510
 c

o
u

n
ts

 r:0 c:2 m:2
Total events: 255839
Landau-Gauss fit, trigg.

 0.05±L MPV = 15.79 
 0.06±Max = 16.73 

/ndf = 82.152χ
SNR = 90.13

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:2 m:3

Total events: 637428
Landau-Gauss fit, trigg.

 0.05±L MPV = 15.58 
 0.05±Max = 16.62 

/ndf = 32.192χ
SNR = 91.77

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:2 m:4

Total events: 382380
Landau-Gauss fit, trigg.

 0.05±L MPV = 14.57 
 0.05±Max = 15.60 

/ndf = 44.082χ
SNR = 76.77

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:2 m:5

Total events: 761597
Landau-Gauss fit, trigg.

 0.05±L MPV = 16.30 
 0.06±Max = 17.27 

/ndf = 68.652χ
SNR = 58.72

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 

r:0 c:3 m:0
Total events: 119785
Landau-Gauss fit, trigg.

 0.04±L MPV = 13.55 
 0.05±Max = 14.30 

/ndf = 39.942χ
SNR = 48.93

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 

r:0 c:3 m:1
Total events: 504566
Landau-Gauss fit, trigg.

 0.06±L MPV = 15.19 
 0.06±Max = 16.25 

/ndf = 20.712χ
SNR = 182.41

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:3 m:2

Total events: 255506
Landau-Gauss fit, trigg.

 0.05±L MPV = 16.32 
 0.06±Max = 17.32 

/ndf = 44.872χ
SNR = 65.31

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:3 m:3

Total events: 639322
Landau-Gauss fit, trigg.

 0.06±L MPV = 15.64 
 0.06±Max = 16.73 

/ndf = 26.372χ
SNR = 114.49

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:3 m:4

Total events: 382099
Landau-Gauss fit, trigg.

 0.07±L MPV = 16.11 
 0.08±Max = 17.73 

/ndf = 38.762χ
SNR = 62.14

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:0 c:3 m:5

Total events: 762509
Landau-Gauss fit, trigg.

 0.05±L MPV = 14.38 
 0.05±Max = 15.44 

/ndf = 48.482χ
SNR = 96.52

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:0 m:0

Total events: 122493
Landau-Gauss fit, trigg.

 0.05±L MPV = 13.52 
 0.05±Max = 14.50 

/ndf = 9.472χ
SNR = 35.06

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:0 m:1

Total events: 502244
Landau-Gauss fit, trigg.

 0.05±L MPV = 14.49 
 0.06±Max = 15.48 

/ndf = 27.102χ
SNR = 53.43

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:0 m:2

Total events: 258017
Landau-Gauss fit, trigg.

 0.05±L MPV = 14.65 
 0.05±Max = 15.32 

/ndf = 41.742χ
SNR = 66.51

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:0 m:3

Total events: 636885
Landau-Gauss fit, trigg.

 0.06±L MPV = 17.12 
 0.06±Max = 18.32 

/ndf = 21.332χ
SNR = 69.48

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:0 m:4

Total events: 383628
Landau-Gauss fit, trigg.

 0.07±L MPV = 16.93 
 0.08±Max = 18.45 

/ndf = 41.852χ
SNR = 119.52

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:0 m:5

Total events: 761412
Landau-Gauss fit, trigg.

 0.06±L MPV = 16.43 
 0.06±Max = 17.54 

/ndf = 38.732χ
SNR = 44.13

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:0

Total events: 120147
Landau-Gauss fit, trigg.

 0.04±L MPV = 13.64 
 0.04±Max = 14.11 

/ndf = 69.812χ
SNR = 60.86

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:1

Total events: 502488
Landau-Gauss fit, trigg.

 0.06±L MPV = 15.55 
 0.06±Max = 16.67 

/ndf = 40.202χ
SNR = 92.93

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510
 c

o
u

n
ts

 r:1 c:1 m:2
Total events: 255863
Landau-Gauss fit, trigg.

 0.07±L MPV = 18.05 
 0.08±Max = 19.80 

/ndf = 69.822χ
SNR = 119.63

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:3

Total events: 637425
Landau-Gauss fit, trigg.

 0.06±L MPV = 16.48 
 0.06±Max = 17.63 

/ndf = 24.152χ
SNR = 94.72

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:4

Total events: 382407
Landau-Gauss fit, trigg.

 0.05±L MPV = 15.56 
 0.06±Max = 16.39 

/ndf = 50.442χ
SNR = 116.48

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:1 m:5

Total events: 761616
Landau-Gauss fit, trigg.

 0.06±L MPV = 18.37 
 0.07±Max = 19.47 

/ndf = 48.772χ
SNR = 94.64

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:2 m:0

Total events: 120070
Landau-Gauss fit, trigg.

 0.06±L MPV = 15.31 
 0.06±Max = 16.45 

/ndf = 48.732χ
SNR = 79.85

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:2 m:1

Total events: 502512
Landau-Gauss fit, trigg.

 0.04±L MPV = 14.26 
 0.04±Max = 14.75 

/ndf = 59.862χ
SNR = 112.86

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:2 m:2

Total events: 255803
Landau-Gauss fit, trigg.

 0.06±L MPV = 17.11 
 0.06±Max = 18.51 

/ndf = 39.882χ
SNR = 118.58

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:2 m:3

Total events: 637459
Landau-Gauss fit, trigg.

 0.05±L MPV = 16.86 
 0.06±Max = 17.83 

/ndf = 41.182χ
SNR = 109.75

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:2 m:4

Total events: 382277
Landau-Gauss fit, trigg.

 0.06±L MPV = 17.38 
 0.07±Max = 18.83 

/ndf = 39.282χ
SNR = 222.25

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:2 m:5

Total events: 761618
Landau-Gauss fit, trigg.

 0.06±L MPV = 18.13 
 0.07±Max = 19.33 

/ndf = 48.062χ
SNR = 135.23

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510
 c

o
u

n
ts

 r:1 c:3 m:0
Total events: 119333
Landau-Gauss fit, trigg.

 0.05±L MPV = 13.95 
 0.05±Max = 14.86 

/ndf = 36.782χ
SNR = 58.49

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:3 m:1

Total events: 503907
Landau-Gauss fit, trigg.

 0.05±L MPV = 15.05 
 0.05±Max = 15.74 

/ndf = 19.002χ
SNR = 96.87

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:3 m:2

Total events: 255134
Landau-Gauss fit, trigg.

 0.06±L MPV = 16.24 
 0.07±Max = 17.63 

/ndf = 19.562χ
SNR = 45.28

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:3 m:3

Total events: 638769
Landau-Gauss fit, trigg.

 0.06±L MPV = 15.49 
 0.06±Max = 16.70 

/ndf = 16.522χ
SNR = 75.54

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:3 m:4

Total events: 381854
Landau-Gauss fit, trigg.

 0.06±L MPV = 14.83 
 0.06±Max = 15.78 

/ndf = 15.272χ
SNR = 91.19

0 50 100 150 200 250
 ADC (arb. units)

1

10

210

310

410

510

 c
o

u
n

ts
 r:1 c:3 m:5 layer 1

Total events: 762130
Landau-Gauss fit, trigg.

 0.06±L MPV = 15.38 
 0.07±Max = 16.75 

/ndf = 30.202χ
SNR = 151.10

= 50 GeVbE-beam, +µ
 = 44.0 VopVRun 473, 
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Muon calibration - Set 3: Muons - 5th ite
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5 10 15 20 25 30 35 40 45
 (arb. units) HGMax

0

5

10

15

20

25

 c
o

u
n

ts
 

=7.93, no cal.=76σ=22.20,µit. 0,

=7.04, no cal.=5σ=22.43,µit. 1,

=7.03, no cal.=4σ=22.42,µit. 2,

=7.07, no cal.=4σ=22.43,µit. 3,

=7.08, no cal.=3σ=22.41,µit. 4,

=7.10, no cal.=3σ=22.37,µit. 5,

 CERN-SPS-H2, 05-2026LFHCal TB:
HGCROC read-out

 = 44.0 VopCommon V
, Run 473+µ

0 5 10 15 20 25 30
 (arb. units) HGWidth

0

5

10

15

20

25

30

35

 c
o

u
n

ts
 

=6.15, no cal.=76σ=11.60,µit. 0,

=3.68, no cal.=5σ=12.48,µit. 1,

=3.75, no cal.=8σ=12.33,µit. 2,

=3.71, no cal.=5σ=12.25,µit. 3,

=3.71, no cal.=3σ=12.24,µit. 4,

=3.57, no cal.=3σ=12.32,µit. 5,

 CERN-SPS-H2, 05-2026LFHCal TB:
HGCROC read-out

 = 44.0 VopCommon V
, Run 473+µ

10− 5− 0 5 10 15
 (arb. units)HG,ref run-MaxHG Max

0

20

40

60

80

100

120

140

 c
o

u
n

ts
 

=2.95, no cal.=5σ=0.87,µit. 1,

=2.94, no cal.=4σ=0.90,µit. 2,

=2.94, no cal.=4σ=0.91,µit. 3,

=2.94, no cal.=3σ=0.91,µit. 4,

=2.94, no cal.=3σ=0.89,µit. 5,

 CERN-SPS-H2, 05-2026LFHCal TB:
HGCROC read-out

 = 44.0 VopCommon V
, Run 473, Ref Run  0+µ

0 1 2 3 4 5
iteration

10

20

30

40

50

60

70
 (

ar
b

. u
n

it
s)

H
G

M
ax

Layer

0 1 2 3 4 5 6 7

 CERN-SPS-H2, 05-2026LFHCal TB:
= 50 GeVbE-beam, +µ

2

4

6

8

10

12

14

16

 (
ar

b.
 u

ni
ts

) 
A

D
C

, r
ef

 r
un

 M
ax

0 50 100 150 200
 (arb. units)ADCMax

0

50

100

150

200

 (
ar

b
. u

n
it

s)
A

D
C

, r
ef

 r
u

n
 M

ax

 = 44.0 VopV= 50 GeV, Run 473, bE-beam, +µRef it. 0

Reduced mip selection range for trigger
primitives
0.8⟨Maxmip⟩ < triggprim < 2.5⟨Maxmip⟩

⇒ Further reduction of noise peak

Refined fitting during improved iterations using
average mip from previous iteration as basis
for constraints

Convergence of most cells within 3-4 iterations,
very few cells still fail after 5 iterations
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Muon calibration - Comparison Sets
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Muon calibration - Comparison Sets
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3rd set significantly higher statistics at edges

mip deviations within estimated fitting
uncertainties

very good correlation for same channel

will use 3rd set for final calibration (1st or 2nd
for possible error estimates)
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Calibration summary - Set E



Calibration summary

Besides 2 bad channels identified in this data set no further channels found problematic

ToA offset calibration estimated on initial muon run valid for all runs of set C

Final calibration based off ‘Set 3‘ (6 beam positions) due to higher statistics & better coverage
▶ Calib file FullSet E 1st [txt-file]
▶ Calib file FullSet E 2nd [txt-file]
▶ Calib file FullSet E 3nd [txt-file]
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Additional material



TOA offset calibration 3rd set
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Estimated using 100 GeV
pion run (452)

Based on ToA vs nSample
plot

Using ToA offsets from
run 452 (Full Set F) for
3rd subset

[TOA calib offset file (3)]
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TOA offset calibration 3rd set
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Estimated using 100 GeV
pion run (452)

Based on ToA vs nSample
plot

Using ToA offsets from
run 452 (Full Set F) for
3rd subset

[TOA calib offset file (3)]
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TOA offset calibration - Applied Set 3
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TOA offset calibration - Applied Set 3
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