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Overview - Set C

Full Set C
Summing Board V2, V,,, = 44 V, gain settings: RF = 9, CF = 7, CC=
16, 2:34 - May 16, 14:54, additional May 17, 14:37 - May 17, 1

CFeomp=1
37

Calibration sets:

4 table position | ped (15.0) _ (-15,-10) (-5,10) (-5-10) (5,10) _ (5,0) (5-10) (-15,10) (15,0)  (-15,-10)
o rms 137 118 119 116 1 11 112 143 110 130 138
tot events 10K 153K 155K 158K 163K 152K 156K 151K 151K 155K 159K 153K
4 table position | ped (10-5) (105) _ (-10,-5) (-10,5) _ (0,0)
o ] 190 191 193 192 194
- 155K 150K 152K 155K 150K
(10-5) (10,5) _ (-10,-5) (-10,5) (0,0)
i 259 202 201 200 289
164K 157K 160K 154K 155K
Electron set:
E (GeV) 20 30 50 80 100
JETT 150 151 153 154 155
tot events 257K 250K 260K 288K 264K 270K
s 156 157 159 160 161
o ot cvents 254K 255K 234K 254K 250K 254K
runs 279 250
tot events 254K 255K
Hadron set:
E (GaV) 10 60 70 150 200 250 300 325 350
runs, 161 166 167 168 171 172 173
o tot events 255K 258K 255K 255K 256K 235K 255K
runs
tot events
runs 77 178 17 181 156 174, 187
e tot events 24K 253K 251K 257K 260K 506K
runs 256 283 281 287
tot events 268K 316K 253K 233K 256K

o time:

16.5.2026 2:34 - 14:54 &
17.5.2026 14:37 -17:37

0 Vop =44V, Vi =383V

F. Bock

o Gain settings:
» RF=9, CF =7, CC=5,
CFcomp=1
o e~ and AT with small scintillators
SPS 2026 - Set C
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o u with large scintillator triggers:

» 12 positions Scan

1"

» 5 positions Scan “.2"
» 5 positions Scan “_3"
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Muon calibration - Set 1: Pedestals

pedestal, Run 137, V,, =440V

& R N B o L R s o o
t F
e [
Eoso-
Q™F
2 r 10°
= [
Baool-
L
150~ 10°
100~
5 10
50—
] S AN SN IR B
500 1000 1500 2000 2500 3000
cell ID
pedestal, Run 137, Vi, =440V
F T T 10°
= [
e[
g [
= 250~
= 10'
200
£
o F 10°
g F
2 r
150~
L ! 102
100~
bl
fil
IS 10
sof-
Y A SN IR B )
500 1000 1500 2000 2500 3000
cell ID
F. Bock

pipempmy

" h
" B
it |:
i il
P SEn
EIn
" i
) "

LR
i
{l
[}
1Y
S, PN
[RE LG

E

Y okttt
i [
II
1

!
c

L
) ) 0 G
'ADC (arb.units) 15t sample ADC (arb. units) Lst sample ADC (arb. units) 1st sample. ADC (arb. units) 15t s

SPS 2026 - Set C

R %% 4 % )
'ADC (arb. units) 15t sample ADC (arb. units) 15t sample ADC (arb.units) 15t sample Al

September 15, 2026

bttt
T staiosbiiationc

C (arb. units) 16t sample

3

3/28



Muon calibration - Set 1: Pedestals

pedestal, Run 137, V,, =440V
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brd channel

brd channel

Muon calibration - Set 1: Pedestals

0 1 2 3 4 5 5

7
layer
pedestal, Run 137, Vo, = 440V

|

i, [= 8062 pedestal, Run 137, V4, =440V

100
80
70
60

&

Opeayc (@rb. units)

&

(arb. units)

[

brd channel

60

50

40

20

20

10

,, = 80.54 pedestal, Run 137, V,, =44.0V pedestal, Run 137, V,, =44.0V.
f T 1008 7 T
€ z N
5 s [
= > [
g s
& s
H 2200—
% ¢ [
o H
£ L
80 -
70 100
50 s0—
Y U EA R B
50 100 150 E

i 2 arb. unitd)”’

‘noise. oth samole

@ Pedestal for all readout units set to 80 ADC
@ Online calibration verified
O Fitting converges for most cells (3 missing)

@ Good correlation between alternative fitting methods for pedestal
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Muon calibration - Set 2: Pedestals

pedestal, Run 188, V,, =440V
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Muon calibration - Set 2: Pedestals

pedeslal Run 188, V4, =44.0V
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Muon calibration - Set 2: Pedestals

1, [= 8067 pedestal, Run 188, Vo, =44.0V.

T T T T T T T
80
70
50
6

0 1 2 3 4 5

brd channel

7
layer
pedestal, Run 188, Vo, = 440V

!

brd channel

[

O (@D, un

(arb. units)

brd channel

pedestal, Run 188, V., = 440V

o, 0= 80.82 pedestal, Run 188, V., =44.0V.
f T :

7
layer

@ Pedestal for all readout units set to 80 ADC

@ Online calibration verified

0 Contamination with random beam particles (shutter not fully closed &
high intensity beam) - no big influence on pedestal

o Fitting converges for most cells (3 missing)
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@ Good correlation between alternative fitting methods for pedestal
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Pedestal ADC (arb units)

ADC (arb. units) all samples

Muon calibration - Set 3: Pedestals

pedestal, Run 278, Vo, =440V
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Pedestal ADC (arb units)

ADC (arb. units) all samples

Muon calibration - Set 3: Pedestals

pedestal, Run 278, Vo, =440V
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brd channel

brd channel

Muon calibration - Set 3: Pedestals

i, [= 8068 pedestal, Run 278, Vo, =44.0V.
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@ Pedestal for all readout units set to 80 ADC
@ Online calibration verified
O Fitting converges for most cells (2 missing)

@ Good correlation between alternative fitting methods for pedestal
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Muon calibration - Pedestal Comparison

PS-H2, 05-2026
HGCROC read-out
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Muon calibration - Pedestal Comparison
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Muon calibration - Pedestal Compurlson (€
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TOA offset cullbratlon ePl&S

e, 12100 oy, fun 170 e £ 100 GOV Run 170 Ve =440V

Estimated using 100 GeV
pion run (170)

Based on ToA vs nSample
plot

Applied consistently to
subsets 1 & 2

[TOA calib offset file (1 &
2)]

Using ToA offsets from
run 281 (additional stat)
for 3rd subset

o [TOA calib offset file (3)]

% o 000
TR (b sy

SPS 2026 - Set C September 15, 2026 7/28



https://github.com/eic/epic-lfhcal-tbana/blob/main/configs/TB2026/ToAOffsets_TBSPS2026_FullSetC.csv
https://github.com/eic/epic-lfhcal-tbana/blob/main/configs/TB2026/ToAOffsets_TBSPS2026_FullSetC.csv
https://github.com/eic/epic-lfhcal-tbana/blob/main/configs/TB2026/ToAOffsets_TBSPS2026_FullSetC_2.csv

ePig)

- o Estimated using 100 GeV
pion run (170)

- o Based on ToA vs nSample
plot

- o Applied consistently to
subsets 1 & 2
o [TOA calib offset file (1 &
- 2)]
o Using ToA offsets from
run 281 (additional stat)
for 3rd subset

o [TOA calib offset file (3)]
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TOA offset ca bratlon - Applied Set 1
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TOA offset cal bratlon Applled Set 2
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Muon cal

-beam, E,= 50 GeV, Run 147, Vo, =440V
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bration - Set 1: Muons - init (blue) (

(-beam, E,= 50 GeV, Run 147, V., =44.0V
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Initial fit for 44 V & RF=9 with lots of no
converging cells, primarily layers in the back
fail in initial fit (blue distribtion previous slide)

(Maxpmp) = 48.6

channels with lower statistics not well fitted
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Muon calibration - Set 1: Muons - Trlgger G
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brd channel
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Muon calibration - Set 1: Muons - Trigger (&
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Noise suppression could be improved by
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muon selection within
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Significant reduction of noise peak (red vs. blue
on next page)
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Muon calibration - Set 1: Muons Oth ite
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Muon calibration - Set 1: Muons 5th ite
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Muon cal
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Initial fit for 44 V & RF=9, statistics driven in
particular at edges of detector
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parameters per layer
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Muon calibration - Set 2: Muons - Trigger G
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= Noise suppression could be improved by
' increasing nopeq
O Clear enhancement in trigger primitives, Oth level

muon selection within
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O Same range used for skimming

o Significant reduction of noise peak (red vs. blue
on next page)
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Muon calibration - Set 2: Muons Oth ite
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Nearly all channels " fitable”

2 channels identified as bad
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Constrained fit much more in width
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Muon calibration - Set 2: Muons - 5th ite
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Muon calibration - Set 2: Muons 5th ite
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Iterations €
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Reduced mip selection range for trigger
primitives

0.8(Maxpmip) < 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 2-3 iterations
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Muon calibration - Set 3: Muons - mlt (blue) (&
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Initial fit for 44 V & RF=9, statistics driven in
particular at edges of detector

(Maxp) = 45.7

No strong ch-by-ch variations in individual
parameters per layer
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Muons - Trigger &
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Trigger evaluation for fixed column and row (all
z-segments) if average signal summed over all
active cells in z > 30,eq

Noise suppression could be improved by
increasing nopeq

Clear enhancement in trigger primitives, Oth 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 Oth ite
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brd channel

Nearly all channels " fitable”

2 channels identified as bad

Poor x?/ndf for some

Constrained fit much more in width
(Maxpmip) = 49.9
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Muon calibration - Set 3: Muons - 5th ite
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Muon calibration - Set 3:

-beam, E,= 50 GeV, Run 289, Vo, =440V
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Muon calibration - Set 3: Muons - Iterations
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Muon calibration - Set 3: Muons - Iterations (€
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Muon calibration - Comparison Sets
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Muon calibration - Comparison Sets
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Muon calibration - Cqmparison Set
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Muon calibration - Comparison Sets
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will use 1st set for final calibration (2nd for

possible error estimates)
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Calibration summary

o Besides 2 bad channels identified in this data set no further channels found problematic
o ToA offset calibration estimated on initial muon run valid for all runs of set C

o Final calibration based off ‘Set_1' (12 beam positions) due to higher statistics & better coverage
> Calib file FullSet C 1% [txt-file]
» Calib file FullSet C 2" [txt-file]
» Calib file FullSet C 3™ [txt-file]
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https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_FullSetC_1.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_FullSetC_2.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_FullSetC_3.txt
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TOA offset calibration 3rd set
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o Estimated using 100 GeV

pion run (281)

o Based on ToA vs nSample

plot

o Using ToA offsets from
run 281 (additional stat)
for 3rd subset

September 15, 2026
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https://github.com/eic/epic-lfhcal-tbana/blob/main/configs/TB2026/ToAOffsets_TBSPS2026_FullSetC_2.csv
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https://github.com/eic/epic-lfhcal-tbana/blob/main/configs/TB2026/ToAOffsets_TBSPS2026_FullSetC_2.csv
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