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o time:
8.9.2024 2:50 -
8.9.2024 17:30

o Vo, =42V,
Vi =383V
O tshape = 87.5 ns

o CAEN gain settings:
apc = 50,a,6 =50

o p with large
scintillator triggers

o e~ and hT with small
scintillators

F. Bock (ORNL)

Overview - Set B

CAEN Full set B: Vo, =42V

tshape = 87.5 ns, hold-delay = 0, agg = 50, are = 50

3

Calibration sets:

 table position (0,0) (-5,0) (5,0) ped
Lot runs 309 331 322 332, 308
tot events 100K 102K 106K
gra TUDS 370(371) 374 369
tot events 63+50K 101K 259k
Electron set (0,0):
E 1 GeV 2 GeV 3 GeV 4 GeV 5 GeV
runs 333 334 336 337 338
¢ tot events 25.4K 36.6K 25.5K 25.0K 26.1K
Hadron set (0,0):
E 3 GeV 5 GeV 8 GeV 10 GeV
L runs 340, 349 346 350 357
tot events 554-50.2K 50.2K 52K 50K
E 5 GeV 8 GeV 10 GeV 15 GeV
W runs 360 362 367 368
tot events 50.5K 50.2K 50.5K 50K
LFHCal June 9, 2026
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pedestal, Run 332, Vo, =420V

ADC,,; (arb. units)

ADC, ; (arb. units)
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Muon calibration - Set 1: Pedestals
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pedestal, Run 332, V., = 420V

pedestal, Run 332, V., = 42.0V
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Muon calibration - Set 1: Pedestals

Gpeg o (@b, units)

Gpeg 1 (arb. units)
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noise. HG.

Pedestal for all readout units set to 50 ADC

Readout units 6 & 7 behaving significantly
differently for all runs, pedestal around 150
ADC

No loose cables found or and cables were even
swapped

Fitting converges for most cells
HG & LG pedestal strongly correlated for RO
1-5& 8
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Muon calibration - Set 2: Pedestals
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O Readout units 6 & 7 behaving significantly
differently for all runs, pedestal around 150
ADC

@ No loose cables found or and cables were even
swapped

O Fitting converges for most cells

0 HG & LG pedestal strongly correlated for RO
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Muon calibration - Pedestal Comparison €
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Very similar pedestal position for both pedestal
runs

Width varies slightly between runs

Later run with larger pedestal width
Outside temperature: 18.9C (Run 332) vs
17.8C (Run 369)
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Muon calibration - LG-HG Correlation -Set 1
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Correlation -Set 1 eﬂ&

8y Tarb. units)

o LG-HG correlation much more stable to
fit than HG-LG

o Average Slope for (a;g_pg) = 12.7 and
(aHG-1c) = 0.1

o Intercept fluctuates a lot,
<bLGfHG> = —10.9 and
(bHg—16) = —0.2

5 8 B
b1 (arb. units)

June 9, 2026 6/41



O
RIDGE  Muon calibration - LG-HG Correlation -Set 2 (¢

National Laboratory

4000

T T
row 1 col 0 row 1 col 1 row 1 col 2

row 1 col 3 layer 8

AL “‘,“AF I R A L I B ‘;gf}*‘ TTTTTTT T T T T T T T T T T T T T T

5 3500 ¢

3000

HG E (arb. units)

2500

2000y

1500]

1000]

50!

S

=

7

row 0 col 1

74 s

row 0 col 3

row 0 col 0 row 0 col 2

> 3500

3000

HG E (arb. units)

2500

2000

1500y

1000y

50

3

uu\HHJ_HH\HH\HHMHuw\uu\uu\uuhu@uuhu H\‘HH‘HH‘HH‘HHL‘\H‘\H uw\uu\ou_uu\uuiuuhu
0 50 100 150 200 250 300 ) 100 150 200 250 300 ) 100 150 200 250 300 ) 100 150 200 250 300
Corr LG (arb. units) Corr LG (arb. units) Corr LG (arb. units) Corr LG (arb. units)

F. Bock (ORNL) LFHCal June 9, 2026 7/41



OAK
RIDGE  Muon calibration - LG-HG Correlation -Set 2 (¢

National Laboratory

T T T T T T e

T T T T T T T ““‘5'

I e B RAAnE man L
"

2 F rowlcolo row 1 col 1 row 1 col 2 row 1 col 3 layer 8
S 3500f * linear fit, trigg + linear fit, trigg. + linear fit, trigg. o linear fit, trigg.
. [ b=4344 £05093 b=10.962 +0.7094 b=5045 +05808 b=4.721 +0.6184 o
E £ a=12.240 *0.0053 a=12465 +0.0073 a=12.374 +0.0066 a=12239 +0.0050
33000; *-beam, E =5 GeV
2 E Run370 Vop =420V ]
< 2500 5
o f
I f
2000F
1500
1000
500 =
— e I H‘WH:_H:}HH}HH}HHW1'1m}HH}HH}:m}:m}HH‘H:":m}1m}HH}:H:}HH}HH,‘.‘H:
2 [ row0col0 row 0 col 1 row 0 col 2 .‘# row 0 col 3 .;-7
53500 -« finear fit trigg. + linear it trigg. L. linear fit, trigg. o 1 T linear fit, trigg. PN
a E a=12303 £0.0050 > b=5539 +0.6630 b=8672 +0.7441 ¥ b=2911 +0.7327
83000 f a=12286 +0.0070 a=12290 +0.0082 T a=12415 00089 3 E!
o 4 ;
[a] = .
< 2500 I j + . ]
o f
I f
2000 . + + 4
1500 + + 4
1000 + + 4
500 + + 4
Oimmmmmmm”m”umfmmummpm\m¢mmu A R A N
0 50 100 150 200 250 300 100 150 200 250 300 50 100 150 200 250 300 100 150 200 250 300
LG ADC (arb. units) LG ADC (arb. units) LG ADC (arb. units) LG ADC (arb. units)

F. Bock (ORNL) LFHCal June 9, 2026 7/41



brd channel

brd channel

OAK

u"h

30 40

F. Bock (ORNL)

-beam, E,=

50

LFHCal

60
layer

‘RIDGE Muon cullbratlon LG HG Correlation -Set 2 GP@S

o LG-HG correlation much more stable to
fit than HG-LG

o Average Slope for (a;g_pg) = 12.5 and
(aHG-1c) = 0.1

o Intercept fluctuates a lot,
<bLGfHG> = —11.8 and
(bHg—16) = —0.7
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o LG-HG correlation slope average shifted
in 2nd set (A(a) = —0.2), less spread

in intercept parameter

o HG-LG follows inverse but much harder

to fit = more fits fail
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(Maxyg, mip) = 124.3

A bit biased towards lower values due to very
pronounced pedestal peak

No strong ch-by-ch variations in indivial
parameters, outlier in layer 6 drives z-scale for
FWHM &, Gaussian & Landau width
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o Significantly lower slope than "
o Little spread, no additional bands
o Not enough ADC reach to calibrate all ch.
— outer in each layer & later layers
LFHCal

- Runs 340,349,346,350, 357

o Significantly lower slope than p™
o Common slope with e™

o Little spread, no additional bands
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Overview - Set A

3

o time: CAEN Full set A: V,, = 45V
7.9.2024 1:48 - tahape = 87.5 s, hold-delay = 0, ayg = 50, azc = 50
Calibration sets:
7.9.2024 21:54 1« table position | (-5,0) (5,0) ped
s 214 250 271
_ st rums
o Vop =45V, tot events 96K 96K 101K
Vbr = 383 V gna  TUDS 282 283 277
tot events 100K 101K 103K
Q tshape = 875 ns Electron set (0,0):
. . E 1 GeV 2 GeV 3 GeV 1GeV 5 GeV
o CAEN gain settings: JET 251 252 254 257 258
tot events 25.1K 25.1K 345K 36K 34.6K
ape = 50,a,6 =50
HG 1 9LG Hadron set (0,0):
o u with large E 3 GeV 5 GeV 8 GeV 10 GeV
. . . h- runs 261 264 265 269
scintillator triggers tot events 100.5K 96.7K 96.7K 100.3K
_ 4. E 5 GeV 8 GeV 10 GeV 15 GeV
o e~ and h™ with small s 270 272 274 275
scintillators tot events 101.2K 101.4K 100.2K 100.4K
F. Bock (ORNL) LFHCal June 9, 2026
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differently for all runs, pedestal around 150
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No loose cables found or and cables were even
swapped

Fitting converges for most cells
HG & LG pedestal strongly correlated for RO
1-5& 8
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o LG-HG correlation much more stable to
fit than HG-LG

o Average Slope for (ajc_ng) = 12.6 and
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o Intercept fluctuates a lot,
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o LG-HG correlation slope average shifted
in 2nd set (A(a) = +0.4), much larger
spread in intercept parameter

o HG-LG follows inverse but much harder
to fit = more fits fail
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parameters
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Noise suppression could be improved by
increasing noped, HG

Clear enhancement in trigger primitives, Oth 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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