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energy resolution studies
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ScFi Calorimeter

e 6 imaging layers separated with
13*1.22 mm = 15.86 mm wide
layers of ScFi (13 layers of fibers)

e 15"13*1.22 mm = 237.9 mm of
ScFi calo in the back

1 mm diameter fibers in Pb
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Energy losses in ScFi and Img layers

5 GeV electrons
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3D Clustering for imaging layers

e 5 GeV electrons, generated flat in theta 60-120 deg.
e (Calibration correction based on Geant4 sampling fraction for 5 GeV electrons ~ 0.6%.
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2D Island Clustering for ScFi layers

e 5 GeV electrons, generated flat in theta 60-120 deg.
e Calibration correction based on Geant4 sampling fraction for 5 GeV electrons ~ 10.4%.
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photons

Energy resolution scan for ScFi layers

Cluster Energy/E true — hfsamScFi w5 Cluster Energy/E true hfsamScFi Cluster Energy/E true hisamScFi
@ 400 TSI LTI EERRTTT Mean 0.8854 Entries 750 Entries 750
‘E Std D 0'1042 @ 35 o 55, 1o A o 5 63 I [ Y 9 Mean 0.9681 ) LN B N N B B B L B L B B Mean 0.9813
§ & :'v , Lo € Std Dev 0.06432 § a5 I Std Dev 0.04383
@ 350 2£in 5243/ I 22/ ndf 53.25/68 & AL 22/ ndf 64.88 /56
~ Constant 6.782 +0.529 30 Constant 19.92 +1.00 Constant 29.22 +1.42

e M 0.9756 + 0.0048

300 U.0-\3C _— 9756/ 0 ﬂ G eV J] Mean 0.974 +0.002 30 £ 'OtV Mean 0.985 £ 0.001
gma___ 0.07522 + 0.00480 55 Sigma  0.05423 +0.00191 Sigma___ 0.03748 +0.00120

250 I] l‘ I] 25 ]

n 1

200 20 [/ *T 20
15 fl I

i . b
100 10 10

50 5 q{[] 5 %
m/ i L
049 i h
08 08 09 095 1 1.05 11 115 1.2 0.8 0.85 0.9 0.95 1 1.05 1.1 1.15

%.8 0.85 09 095 1 1.05 11 1.15 1.2
Cluster Energy/E true Cluster Energy/E true Cluster Energy/E true

Cluster Energy/E true hfsamScFi _
Entries 750 Cluster Energy/E true hisamScFi

@ T TT T TT T T 2 T T Mean 0.9906 Entries 750

§ 60 Std Dev 0.02785 2 F L Mean 0.9981

@ 3 ¥2/ ndf 48.82/39 g T70F 2 Sid Dey 0.01986

i / Constant 44.84 £2.19 @ F J i 44.41/30 i
50 5 Ge\ I e G#oittoceis o -10-GeaV|lik Constant 50.12 +2.86 dict
E : S s E rv"Jcov /\l‘ Mean 0.9987 +0.0007
3 ~ Sigma 0.02501_t 0.00080 E Sigma 0.01902 + 0.00059
50 —

=

% f

Uk o [ty

30 U }\ ) V J\l
2 . /

. e A

ﬂﬂﬂ"—dy \Lu*ﬂ— R T 0:51

b

1 1.05 11
0.85 0.9 0.95 1 1.05 1.1 Cluster Energy/E true
Cluster Energy/E true

U.S. DEPARTMENT OF _ Argonne National Laboratory is a 7

ENERGY U.S. Department of Energy laboratory
managed by UChicago Argonne, LLC.

Argonne &

NATIONAL LABORATORY




Energy resolution scan for ScFi layers
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Energy resolution scan for ScFi layers

electrons
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Imaging layer clusters electrons, 1 GeV
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Imaging layer clusters electrons, 2 GeV
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Imaging layer clusters electrons, 10 GeV
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pion-electron separation studies

Chao Peng
Marshall Scott
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~1.0 X0 absorber
layers




ML Classification

Data Shape: 20 x 20 x 3 2540
Layers Hits Features (E,7n,¢)

Layer 1

* Grid size for hitsis [17:0.001, ¢>: 0.001 rad] 2520

= Raw hits within the same grid is merged

0.6
(energy sum) 2500

¢ (mrad)

= Sorted by energy
* Drop lowest energies ones if there . o
were more than 20 hits

= Feature values normalized to [0, 1] 5460 v

= Padded with zero
= Fill (0,0,0) if less than 20 hits ~004
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ML Results

Truth

100k events per point

1 GeV

98.55%

5 GeV

e

ML Classification
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ML Results
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~1.0 X, absorber layers
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ML Results

10k events per point

5 GeV
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~1.5 X, absorber layers

g
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ML Results

10k events per point
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~1.0 X, absorber layers
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ML Results

10k events per point

ML m~ /e ~ Classification Benchmarks 5 GeV
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Doing

® Cut pions by E/p, only train ML classification for the events that are difficult to be
identified

® Add ScFi information into the data

® No eta information, but phi, E are there

® Test 9 layers with 1.5 X

® More data points

Marshall works on e/pi separation based on E/p



spatial resolution studies

Jihee Kim
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' ' _ Eciuster#1 = 3.23 GeV
Using only imaging layers Ecuster#2 = 1.94 GeV
EVENT DISPLAY Total Exs =517 GV
5 GeV nr° - yy events with 2 clusters B Eamisini= 10T
Using reconstructed hits Using clustering hits
425 1.6 425 1.6
400 Al 1.4 400 luster #2 1.4
”.' " ‘ ; ;
375 . ..u tt.- 1 2 g 375 1.2 g
= LA = = =
S350 i . 1.0 % T 350 1.0 %
E L 08 & E 083
o325 . w? B <325 £
N 06 & 06 9
e - o4\ 20 Cluster #1 0.4 0
275- 275-
: 0.2 0.2
250 250
-065  -0.60  -055  -0.50 0.0 -065  -0.60  -055  -0.50 0.0
n n

— 26 Argonne &

NATIONAL LABORATORY




Using only imaging layers

ENERGY DISTRIBUTION

5 GeV ° - yy events with 2 clusters

Ratio of cluster energies (Eqx1/Eqz2) (Eci1/Ecrz) VS XE ciyster
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NUMBER OF CLUSTERS

One Photon(y)

2 GeV 5 GeV
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Backup
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ScFi Calorimeter - Option 2

<material > e 6 imaging layers separated with
<D /> 13*1 mm wide layers of ScFi (13
<fraction /> layers of fibers)
<fraction /> ° 15*13*1 mm of ScFi calo in the
<fraction back

</material e 0.46 mm diameter fibers in W

powder
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