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2026 SPS TB - HGCROC Readout
HVScan - analysis status



Overview - HV Scan eP@S

Muon HV Scan
Summing Board V2, p* at (0,0), £ = 50 GeV, gain settings: RF = 9, CF = 7, CC= 5, CFcomp=1
May 16, 14:42 - May 16, 17:32

Gain scan:

Vop (V) 44 42 42.5 43 43.5 44 44.5 45 45.5 46
tvpe ped I i I i Iz 1! 1t I It
runs 188 201 202 195 196 194 197 198 199 200
tot events K 156K 153K 2901 181K 150K 160K 155K 154K 155K
time: . _— . -
o p with large scintillator triggers only center position

19.5.2026 20:22 - 20.5.2026 7:57 ) _ i

. = only 6x4 center tiles have enough statistiscs to be considered,
Vop varying Vi, =383V

outer columns and rows masked in bad channel map
Gain settings: o ToA calibration from run 194 applied to all, not primary
» RF=9,CF =7, CC=5,

CFeomp=1 concern as only mips considered in this campaign
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Pedestal calibration (¢

Pedestal ADC (arb units)

ADC (arb. units) all samples
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Pedestal calibration (¢
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brd channel

brd channel

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

(arb. units)

[

o T2 3 0 5 3 7

layer

0, =124 pedestal, Run 188, Vo, = 440V
—

peayc (@rb. units)

brd channel

Pedestal calibration

[ 80.82 pedestal, Run 188, V., = 44.0V pedestal, Run 188, V., = 44.0V
f T T 1008 7 T
€ z N
5 e [
o5 £ s T
& g r
H $200[—
0 ¢ 7T
I H
85 3B I
B [
50 [
75 r
100~
0 [ v
65 r
so—
50 L
55 r
P R BRI B RV
0 1 2 3 4 5 7 0 100 150 2 0
\ayer i (arb. unit$

‘noise. oth samole

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

O Good correlation between alternative fitting methods for pedestal
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10

O Run at 44V used for runs as pedestal, anticipated changes in width not

taken into account during mip fitting
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counts

counts

Lrrcal T8 CERN!SPSVHQ. 05-2026

CROC read-out
1941=80.57,0=3.96, no cal.=4
105,1=80.58,0=3.94, no cal.=2
196,1=80.58,0=3 94, n0 cal.=2
107,1=80.58,0=3.94, no cal.=2
198,1-80.58,0=3.94, n0 cal.=2
nocal.=2

Pedestal Comparison
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in 1941=80.83,0=4.03, no cal.=0
in 1951=80.81,0=4.01, no cal.=0
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In 197 1=80.81,0=4.01, no cal.=0
In 1984=80.81,0=4.01, no cal.=0
in 199,1=80.81,0=4.01, no cal.=0
In 200,4=80.81,0=4.01, no cal.=0
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Pedestal Comparison
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Muon Calibration chain - 42 V - Run 201



Muon calibration - 42V: Muons - init (blue)

3

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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brd channel

Muon calibration - 42V: Muons - init (blue)

p-beam, E,= 50 GeV, Run 201, V,
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Max,, =175 j-beam, E.=50 GeV, Run 201, Vi, =420V
T T e e e e
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7
layer

Max,; . (arb. units)

O Most challenging starting point for fits, due to

merging of pedestal & mip peak

O Nonetheless reasonable successrate for starting

point
0 (Maxpip) = 17.5
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Muon calibration - 42V: Muons - Trigger

Layer 1

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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brd channel

brd channel

Muon calibration - 42V: Muons - Trigger &

J-beam, E,=50 GeV, Run 201, Vo, =420V

evt. collected = 148843 j'beam, E.= 50 GeV, Run 201, V,, =420V
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#Pos,, (arb. uniis)

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(Maxpmip) < 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 - 42V: Muons - Oth ite

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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brd channel

brd channel
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Some channels fail miserably

Need significant improvements in particular in
first few layers

Large variations of parameter per layer indicate
suboptimal fitting

(Maxmip) = 17.8
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Muon calibration - 42V: Muons - 7th ite
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Muon calibration - 42V: Muons - 7th ite (
A
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Muqn calibration - 42V: Muons - Iterati

2
ons ePI&S
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counts

3

Muon calibration - 42V: Muons - Iterations €
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Muon Calibration chain - 42.5 V - Run 202
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Muon calibration - 42.5V: Muons - init (blue)
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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 42.5V: Muons - init (blue) (

CFWHM,, =147 p-beam, E,= 50 GeV, Run202, Vo, =425V
e T
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O Pedestal peak & mip peak still very close,
fitting difficult for first few layers in particular
in initial fit
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Fits tend to converge at a too high Max
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O Large variations in parameters for initial fit per
layer
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Muon calibration - 42.5V: Muons - Trigger ePI&S
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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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brd channel

brd channel

Muon calibration - 42.5V: Muons - Trigger &

beam, E,=50GeV, Run202, V=425V

brd channel

evt. collected = 146080 j'beam, E,= 50 GeV, Run 202, V=425V
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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(Maxpmip) < 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 - 42.5V: Muons - Oth ite ePI@
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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 42.5V: Muons - Oth ite €
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Muon calibration - 42.5V: Muons - 7th ite
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O lterative fitting significantly improves fit
successrate
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parameter start points/limits
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Reduced mip selection range for trigger
primitives

0.8(Maxmip) < triggprim < 2.5(Maxpmjp)
Further reduction of noise peak

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

Some cells still vary between 4t" and 5t
iteration (low statistics cells)

0t iteration not reliable for calibration
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Muon Calibration chain - 43 V- Run 195
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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 43V: Muons - init (blue) (
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©

Sufficient separation between pedestal & mip
peak, initial fit successrate very good

@ Uniform parameter results per layer
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Muon calibration - 43V: 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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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 43V: Muons - Oth ite
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O High fit successrate & parameter uniformity
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Muon calibration - 43V: Muons - 7th ite €
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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 chain - 43.5 V- Run 196
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Muon calibration - 43.5V: Muons - init (blue)

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 43.5V: Muons - init (blue) (
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@ Very good separation of pedestal and mip
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Muon calibration - 43.5V: Muons - Trigger

Layer 1
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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 43.5V: Muons - Trigger (&

beam, E,=50GeV, Run 196, V=435V evt. collected = 172894 (-beam, E,= 50 GeV, Run 196, V=435V

R R aa st EECEECUL g  Frre I e e e . “”“””‘””‘””“‘a‘m“‘g"s‘a‘e‘e‘v‘é\ln‘,‘g‘s“v"113‘5\)‘
£ sk 2 £120= 3 v |
§“F g Ep ]
3 ¢ utrig. pos./event |
L 100 ]
b r ]
E ol ]
ool ]
wof- 7
10° [ 4
o ]
i ptrlggers [ 1
o 1 ! | Il T‘m@;m...\...mHmmmumumuum?
|ay7ers ° * ? 5 \ayer ° 2 # Psgs (Aaﬂm un"us)
beam, £,=50 Gev, Run 196, Ve =435V - beam, E,=50Ge, Run 196, Vep 2 435V . . )
e é. : :7\‘\\\\\H\\H\‘\H\‘HH‘H\\‘\H\‘\ §, ) Trlggerevaluatlon for fixed column and row(all
23 8 L o . .
A 03y z-segments) if average signal summed over all
2 3k g . .
H E H active cells in z > 30,eq
3 = Noise suppression could be improved by

increasing nopeq
@ Clear enhancement in trigger primitives, Oth level
muon selection within
0.3(Maxmip) < triggprim < 4(Maxmip)
O Same range used for skimming
Noise reduction o Significant reduction of noise peak (red vs. blue
L T RN on next page)

layer layer

Signal reduction

[ B N R NN PR P
[ T 2 3 4 5

F. Bock SPS 2026 - HV Scan September 17, 2026 21 /54



Muon calibration - 43.5V: Muons - Oth ite eP@S

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 43.5V: Muons - Oth ite
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Muon calibration - 43.5V: Muons - 7th ite
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Muon calibration - 43.5V: Muons - 7th ite
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@ Very good convergence of fits

Suppressed pedestal peak in trigger spectrum
& refinement of limits/starting parameters
during improved fitting routine results in larger
uniformity of parameters per layer
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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 chain - 44 V - Run 194



Muon calibration - 44V: Muons - init (blue) eﬂ@

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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T T e e e e

brd channel

Max,, . (arb. units)

7
layer

Most parameter start points optimized for 44V
— very few failures

Primarily failing for channels with low statistics
(Maxpp) = 46.0
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Muon calibration - 44V: Muons - Trigger

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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brd channel

brd channel

Muon calibration - 44V: Muons - Trigger &

J-beam, E,=50 GeV, Run 194, V=440V

brd channel

evt. collected = 143511 jbeam, E,=50 GeV, Run 194, V,,=44.0V
ET T T T e T T T

counts

u trlggers

7
layers

beam, E,= 50 GeV, Run 194, Vo, =440V

SIB signal region

brd channel

0 1 2 +

Iayer
beam, E,= 50 GeV, Run 194, Ve, =440V
T

5

S/B noisé region

RARANRRN TRAR RN

Signal reduction © Noise reduction

[/ S I N N N E T N S| [ " T T T N S EE S
layer layer
F. Bock SPS 2026 - HV Scan

3

a0

m‘mmm‘mmm‘mmm‘mmm‘ur
beam, E,=50GeV, Run 194, V,,=44.0v

I trlg. pos./event

=

counts
e e
+

H\MJHH\HH‘HH‘HH‘HH‘HH‘HH‘\H
25 35
#Pos,,

o

» (. units)

Trigger evaluation for fixed column and row (all
z-segments) if average signal summed over all
active cells in z > 30peq

Noise suppression could be improved by
increasing nopeq

Clear enhancement in trigger primitives, Oth level
muon selection within

0.3(Maxpmip) < triggprim < 4(Maxmip)

Same range used for skimming

Significant reduction of noise peak (red vs. blue
on next page)
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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 44V: Muons - Oth ite

CFWHW,, =346 W-beam, E,= 50 GeV, Run 194, Vo, =440V
R e RARRERES o

('-beam, E,= 50 GeV, Run 194, V,=44.0V
T T

Max, C=514 (-beam, E,= 50 GeV, Run 194, V,=44.0V
e R R R R R S AR

g

90

£
H
£
g
®
£
z
=

3

FWHM, ; . (arb. units)

brd channel
brd channel

8

brd channel

g

Max, . (arb. units)

3

I I
o T 2 3 4 5 6

7
layer

u-beam, E,= 50 GeV, Run 194, Vo, =440V
R RARa= e L

z 7
layer layer
J-beam, E,= 50 GeV, Run 194, V., =44.0V
R e e

brd channel
Oy, + arb. units)
brd channel
G0, @b, units)

@ Nearly all channels able to fit in first trigger
N 25 spectrum fit

O Good parameter uniformity per layer
25 0 (Maxpp) = 51.4

N RN U N BT SN S|
[ T 2 3 4

[ " T T T N S EE S
7 o 1z 3 a4 s & 7
layer layer

F. Bock SPS 2026 - HV Scan
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Muon calibration - 44V: Muons - 7th ite €

3

counts.

o o

o i e
z hletens 71082 oo 130047
H { i (R

3 il 2 i g 11 ke e
e e, Ly e 1 S,

counts.

050 10 150 200 20 w00 %

= g D50 100 150 700
"ADC (arb units) "AC (ab it

w0 0 200
"ADC {arb. units)

o
R0 arb- unis)
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Muon calibration - 44V: Muons - 7th ite

CFWHW,, C=32.1 W-beam, E,= 50 GeV, Run 194, Vo, =440V
R e R A RARRERES o

('-beam, E,= 50 GeV, Run 194, V,=44.0V
T T T T T T

Max, C=521 p-beam, E,= 50 GeV, Run 194, V,=44.0V
e R R R R AR

brd channel
brd channel
brd channel
8 Z

8

Max,, . (arb. units)

E

s

s
50 &
%

>§

g

s

FWHM, ; . (arb. units)

3

7

layer
u-beam, E,= 50 GeV, Run 194, Vo, =440V

R RARa= e L

7
layer

W-beam, E,= 50 GeV, Run 194, V=440V
R e e

brd channel

Oy, 2+ arb. units)
brd channel

G0, (arb. units)

O Further improvements by suppressing pedestal
peak during iterative fitting

0 (Maxpip) = 52.1

i N T F T T N T | ol
LR S T R 7
layer

I N N TS P ST P
0 1 2 3 z 5

7
layer
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Muon calibration - 44V: Muons - Iterati

i, (@00, units)

2
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M, aro. unts)

i, (@ro. unis)
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counts

Muon calibration - 44V: Muons - Iterations €

WldthHG (arb umls)
F. Bock

R A o R L A S et e L B S T IR LA e
LFHCal TB: CERN-SPS-H2, 05-2026 n a0 LFHCal TB: CERN-SPS-H2, 05-2026
s CROC read-out
3 F it 1p=0660-198, nocal =2 J
© a5 it 24=0.670-190, o cal=2  —|
C - it 3p=0660-192, nocal=2 7|
0E -~ iL4y=0650=196, nocal=2 |
£ it 5p=0650-196, nocal =2
E —it6p=066a=191 nocal=2 ]
s 1470660~ B
E —iTuzpssomisg o=z
E Common V,,, =440V ]
20 e, ' 194 Ref Run 0 3
15 -
10 3
s |
ind S PR i ARRY M| I . J
80 90 100 -10 -5 o 5 10 15

Max,  (arb. units) MaX, e MaX,.g, o run (arb. units)
B R L e R e T S o o o o A R ]
r LFHCal TB: CERN-SPS-H2, 05-2026 - = r LFHCal TB: CERN-SPS-H2, 05-2026
= HGCROC read-out S140— u*-beam, E,=50GeV ]
F 041=34.250=13.45, no cal.=4 : r 7
10— £ r Layer ]
[ 220 0 12 3 w4 5 6 o7 ]
[ < [ ]
g L ]
o B
o 80— i i i i i | i i |
a- o i H i ]
F 40— —
2 L ]
20— —
0 Colvwwn bbb b b by 1l

0 0 20 3 40 50 0 1 2 3 4 5 6 7

iteration
SPS 2026 - HV Scan

3

Refit. 0 j-beam, E,=50 GeV, Run 194, V,,=44.0V
P e
S 200
5 |- 7
£
sr 6
50—
g
g
I L
3 5
g L
100 N
: 3
To#
[ 2
’HH\HH\HHLHH

150
Vit (arb units)

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 - 44.5V: Muons - init (blue)

Layer 1

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 44.5V: Muons - init (blue) (

“beam, E,= 50 GeV, Run 197, Vo, =445V
T T T

CFWHM,, C=42.7 W-beam, E,= 50 GeV, Run197, Vo, =445V
e e T

Max,, [=510 eam, E,= 50 GeV, Run 197, V,, =445V

b
IRRARaEmEss: T T e e e

&

FWHM, ;. (arb. uni

brd channel
MPV,y;  (arb. units)

brd channel

brd channel

8
Max,, . (arb. units)

2

7

layer
beam, E,= 50 GeV, Run 197, Vo = 445V
R Raa e N L

7
layer
beam, E,= 50 GeV, Run 197, Ve, =445V
T T o

brd channel
B 3
o, (@b, units)
brd channel
. (@rb. units)

0 Good pedestal and mip peak separation —
initial fits converge very well

@ Fairly good parameter uniformity per layer
@ FWHM for later layers at lower bound
0 (Maxpip) = 51.0

[ B N R NN PR P
[ T 2 3 4

L ‘\)uu\]uu\zwuw\auul\'uu\suuéuu;w
layer layer
F. Bock SPS 2026 - HV Scan
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Muon calibration - 44.5V: Muons - Trigger ePI&S
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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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brd channel

brd channel

3

Muon calibration - 44.5V: Muons - Trigger &

beam, 250 GeV, Run 107, Vi =445V o colected = 152523 ybeam, £, 50 GeV, Run 197, Vg = 45V e
R e R D AN RE R AR R R RS AR AR AR Y A0SR AR AN S SAN PAAA RS ARARBERDR NS
£ 45 £ € 90 |
S g i tri os./event
B b 10 80 12 g’p e El
B E E
38 o -
E of ]
o E
wof-~ E
. of- E
e E
i u trlggers E - 3
okt | | L %Hwwui“..\..‘mHmmmumumuum?
|ay7ers ° * ? 5 \ayer ° 2 # Psgs (Aaﬂm un"us)
beam, £,750 GeV, Run 197, Vo = 445V - beam, £,-50 GV, Run 197, Vo= 445V . . )
Frree e R g 45“““ ¢ o Trigger evaluation for fixed column and row (all
g g 8 . .
g S. % z-segments) if average signal summed over all
@ k] < H H
2 35 2 active cells in z > 30,eq

= Noise suppression could be improved by
increasing nopeq
@ Clear enhancement in trigger primitives, Oth level

20: muon selection within
’5; - 0.3(Maxmip) < triggprim < 4(Maxmip)
= O Same range used for skimming
Signal reduction © Noise reduction o Significant reduction of noise peak (red vs. blue
e N R B R At L e on next page)
layer layer
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Layer 1

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 44.5V: Muons - Oth ite €

CFWHW,, C=425 p-beam, E,= 50 GeV, Run 197, V,

eam, E,= 50 GeV, Run 197, V=445V
T T e e e T

b
T T T T T T

Max,, [=619 j-beam, E.=50 GeV, Run 197, V=445V
T T e e e

5

brd channel
MPV,, o (arb. unitsf”

brd channel
brd channel

g
£
:
&

7 5 7
layer layer
beam, E,= 50 GeV, Run 197, Vo, =445V beam, E,= 50 GeV, Run 197, V=445V
R Raa e N L :‘HHHHHHWHWHWHWH“

brd channel
brd channel

Fits improved by reduction of pedestal
peak

Oy, 2+ arb. units)
G0, (arb. units)

o FWHM more uniform, very few very low
values, remaining parameters very
uniform per layer

<M3Xm,'p> =619

[/ S I N N N E T N S| [ " T T T N S EE S
o Tz s 4 7 o 1z 3 a4 s & 7
layer layer
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Muon calibration - 44.5V: Muons - 7th ite €
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"ADC {arb. units) 'ADC (arb. units) R0 arb-unis)
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"ADC (arb. units)

W0 10 20 %
"ADC (arb. units)




brd channel

brd channel

CFWHM,,

=396

Muon calibration - 44.5V: Muons - 7th ite

-beam, E,= 50 GeV. Run 197, Ve

=445V

(-beam, E,= 50 GeV, Run 197, V,,

=445V

N3

e (arb. unity)

8
FWHM,

2

brd channel

Cwax, =628 s-beam,
T T T T T T 110 El T T T T T T T T
2 5
£
1005 s
<
& H
i
0 ¢
>
H
o0
0
0
0
50
0

7
layer
-beam, €= 50 GeV. Run 197, Vey = 445V

B

)
Oy, 2+ arb. units)

N RN U N BT SN S|
[ T 2 3 4

brd channel

7
layer

7
layer
am, £, 50 GeV, Run 197, Vo= 445V

b
e

0,1, - (b, units)

o Nearly all channels ‘fitable’
o Remaining width instabilities cured
(Maxmjp) = 62.8

7
layer

F. Bock

I N N TS P ST P
0 1 2 3 z 5

Iayer
SPS 2026 - HV Scan
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Muon calibration - 44.5V: Muons - Iterations
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F. Bock

SPS 2026 - HV Scan

September 17, 2026

ePig)

34 /54



counts

counts

Muon calibration - 44.5V: Muons - Iterations (&

T 7 DRI T Refit. 0 H-beam, E,= 50 GeV, Run 197, Vo, =445V
(rhcalTe: chrusps 1 052006 | o O LFHCal T5. CERN.SPS 12, 052026 | o A B R B
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-10 -5 10 15
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A
E = c LFHCal TB: CERN-SPS-H2, 05-2026 7|
8 ROC read-ou gl w-beam, E,=50 GeV | i ) .
£ ot g Layer E O Reduced mip selection range for trigger
7= - | . e
E 2% 0 2 3 o4 e 7 primitives
| 3 - 1 .
°E =0 E 0.8(Maxpmip) < triggprim < 2.5(Maxmip)
s 1: 4 . .
E 1 = Further reduction of noise peak
S W', Run 19 5 B
E ] 0 Refined fitting during improved iterations using
3 | . . . . .
E ] average mip from previous iteration as basis
2 3 for constraints
E of 1 o Convergence of most cells within 2-3 iterations
- J v bevn b b b beven b 1y
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Muon calibration - 45V: Muons - init (blue) eﬂ@

Layer 1

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 45V: Muons - init (blue) ePl&S

CFWHW,, C=425 W-beam, E,= 50 GeV, Run 198, Vo, =450V
T T e T

“beam, E,= 50 GeV, Run 198, Vo, =450V
T T T T T

Max,, [=562 j-beam, E.=50 GeV, Run 198, V,, =450V
T T e e e

brd channel
brd channel
MPV,,. 4 (arb. urits)
brd channel
3.

Max,, . (arb. ufits)

7
Iayer Iayer layer
beam, E,= 50 GeV, Run 198, Vo, =45.0V beam, E,= 50 GeV, Run 198, V. =450V

R RARa= e L R e e

brd channel
brd channel

Initial fit hits upper limits for width
parameters above layer 4 very often =
average mip too low in initial iteration

o, ¢ (@rb. units)
0,y (@rb. units)

o Start values & parameter limits in first
step optimized for 43 V < V,, <445V

(Maxpip) = 56.2

| IS I N N N T P e
7 o 1z 3 a4 s & 7
layer layer
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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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brd channel

brd channel

Muon calibration - 45V: Muons - Trigger &

J-beam, E,=50 GeV, Run 198, Vo, =450V

brd channel

evt. collected = 148666 jbeam, E,= 50 GeV, Run 198, V,, =450V

FT T T T e
a5 2
E S
£ .3
40— 10
sl

10°

° u trlggers
of Il L L \
Iayers \ayer

Signal reduction

SIB signal region

brd channel

eam,
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5

S/B noisé region

Noise reduction

RARANRRN TRAR) R

[/ S I N N N E T N S| | IS I N N N T P e
R 7 [ S R R S S S
layer layer
F. Bock SPS 2026 - HV Scan

3
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beam, E,=50GeV, Run 198, V=450V

I trlg. pos./event

5 g 3 3 .
tR

ST

uwﬁ«q_h‘ulnnhuw2\5uu\uus\suu\uuhu
#Pos,, (arb. units)

Trigger evaluation for fixed column and row (all

z-segments) if average signal summed over all

active cells in z > 30peq

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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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 45V: Muons - Oth ite €

CFWHM,, =512 p-beam, E,= 50 GeV, Run 198, V,

eam, E,= 50 GeV, Run 198, V., =450V

b Max,, =725 eam, E,= 50 GeV, Run 198, V,, =450V
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T e e e ]

brd channel
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brd channel

8
brd channel
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FWHM,; . (arb. units)
MPV, ., (afb. units)
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s £ o 40 F)
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B 35| 5 . .
= g o Later layers fit much better due to adaptation
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=) [ s of parameters based on initial fit results
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.
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Muon calibration - 45V: Muons - 7th ite (€
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e
T T T e e e

brd channel

brd channel

(-beam, E,= 50 GeV, Run 198, V=450V

. (arb. dRits)

g
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8

7
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brd channel
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u-beam, E,= 50 GeV, Run 198, Vo, =450V

&

]
Oy, 2+ arb. units)

brd channel

7
layer
am, £, 50 GeV, Run 198, Ve = 45,0V

b
e
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7
layer
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[ ] 7
layer

SPS 2026 - HV Scan

Max, =734

Muon calibration - 45V: Muons - 7th ite

W-beam, E,= 50 GeV, Run 198, Vo, =450V J-beam, E,= 50 GeV, Run 198, Vo =450V

brd channel

@ Nearly all channels "fitable”

N

O Only channels with very low statistics slightly

instable
0 (Maxpip) = 73.4

September 17, 2026

38/54



i, (@00, units)

i, (@10, unis)

0. unis)

i, 0. unis)

M @ro. units)

(. unis;

Muon calibration - 45V: Muons - Iterations
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Muon calibration - 45V: Muons - Iterations €
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Muon Calibration chain - 45.5 V- Run 199



Muon calibration - 45.5V: Muons - init (blue) eP@S

Layer 1

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 45.5V: Muons - Trigger
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Significant reduction of noise peak (red vs. blue

on next page)
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Muon calibration - 45.5V: Muons - Oth ite ePI@

Layer 1

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 45.5V: Muons - Oth ite €
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Muon calibration - 45.5V: Muons - 7th ite
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Muon calibration - 45.5V: Muons - 7th ite ep@j
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Muon Calibration chain - 46 V - Run 200



Muon calibration - 46V: Muons - init (blue) eﬂ@

Layer 1

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 46V: Muons - init (blue) QH@
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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 - 46V: Muons - Oth ite eP@S

Layer 1

Outer columns and rows masked due to too low statistics (plotting suboptimal).
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Muon calibration - 46V: Muons - Oth ite ep@}
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Muon calibration - 46V: Muons - 7th ite
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Calibration summary - HV Scan



Calibration summary

o All cells in outer column and rows masked, maximum number of good cells: 192

o ToA offset calibration taken from run 194 (muon run) for all runs

o Final calibration for each run can be found here
» 42V - run 201 [txt-file]

Yy Y Y VY VY VY VY

425V - run 202 [txt-file]
43 V - run 195 [txt-file]
43.5 V - run 196 [txt-file]
44V - run 194 [txt-file]
44.5 V - run 197 [txt-file]
45V - run 198 [txt-file]
45.5V - run 199 [txt-file]
46 V - run 200 [txt-file]

F. Bock

SPS 2026 - HV Scan September 17, 2026
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https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_HVScan_42V.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_HVScan_42_5V.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_HVScan_43V.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_HVScan_43_5V.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_HVScan_44V.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_HVScan_44_5V.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_HVScan_45V.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_HVScan_45_5V.txt
https://github.com/eic/epic-lfhcal-tbana/blob/main/calibrations/TB2026/calib_SPS-H2_HVScan_46V.txt
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