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Validating HCAL Simulations

e | got my PhD in the CALICE AHCAL group on testbeam
analysis...

— Pro: | am intimately aware of the inner workings of the CALICE analyses
— Con: | am five years out of business...

 Both ECCE and ATHENA forward HCAL sims seem to struggle in
some way, can work together for a better understanding and
validation of our shared “EIC Detector 1" design.

« Reproducing other published resolutions (both data and MC) is
important to validate own simulation models

 Starting with ATHENA since Oleg’s slide caught my eye
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CALICE AHCAL Simulation Setup

e QGSP_BERT_HP, FTFP_BERT_HP gave best results
— Nowadays FTFP_BERT_HP is the standard?

e HP: Precision neutron fracking (lower neutron energy
threshold)

- Found important for W-absorbers, exact hit fiming distributions
- Negligible in steel

e Enable Birk's Law!

- Quenching of light yield for high ionization densities
(mostly in organic scintillators)
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Hadron Shower Simulations
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Resolution Impact - Electrons
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Resolution Impact - Pions
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CALICE AHCAL Geometry/Materials

e 1./4cm steel absorber,
2*0.2cm cassette material,
0.5cm scintillator per layer

- Rest likely negligible

e For constant term/high
energy points: need o
iInclude tail catcher
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material p An Az/p An An/pP Xy Xo/p Ry f
[g/em’] | [em] | [g/em?] | [em] | [g/em?] | [em] | [g/em?] | [em] | [%]
Fe 787 | 204 | 1608 | 168 | 13201 | 1.76 | 138 | 1.72 |98.34
Mn 744 | 215 | 1602 | 17.7 | 1314 | 197 | 146 | 185 | 14
C 227 | 520 | 1178 | 379 | 858 | 189 | 427 | 489 | 0.17
S 20 | 709 | 1417 | 562 | 1124 | 975 | 195 | 577 |0.045
P 22 | 640 | 1407 | 506 | 1114 | 964 | 212 | 539 | 0.045
steel 786 | 205 | 1608 | 168 | 132.1 | 1.76 | 139 | 1.72 | 100
tile 106 [107.2] 1137 [ 77.1 | 817 | 413 | 438 | 941 | 100
Si 233 | 590 | 1377 [ 465 | 1084 | 937 | 402 | 494 | 18.1
0 1068 | 121.9 | 79.0 | 902 |30.01| 342 | 952 | 40.6
C 227 | 520 | 117.8 | 379 | 858 | 189 | 427 | 489 | 27.8
H 1134 | 803 |734.6 | 520 |[8904 | 630 |6792 | 68
Br 31 | 566 | 1755 | 475 | 1472 | 3.68 | 114 | 452 | 6.7
FR4 17 | 714 | 1214 | 526 | 8945 | 175 | 298 | 6.06 | 100
3Mfoil | 1.06 |107.2] 1137 [ 77.1 | 817 [ 413 | 438 | 941 | 100
PVC 13 | 989 | 1285 [ 746 | 97.0 [ 196 | 255 | 834 | 872
polystyr. | 1.06 | 1072 | 113.7 | 77.1 | 81.7 | 413 | 438 | 941 | 11.9
Cable 135 | 937 | 1265 | 702 | 948 | 199 | 269 | 7.95 | 100
air 101k | 122 | 748k | 90.1 |304k | 366 | 7.3k | 09

Table 1. Composition and properties of the absorber (cassette) plates and materials used in a

cassette of one AHCAL layer [14], where p, Ry and f respectively denote the density, Moliere

radius and fraction of components in composite materials (steel, PCB boards and cables) while
other quantities are defined in the text.
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Figure 3. Schematic cross section of a cassette (not to scale).




AHCAL Event Selection
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AHCAL Event Selection

« First hard interaction layer <= ; T
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AHCALEvent Selection

e First hard interaction layer <=5
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“Resolution”

e Every hadron shower spectrum will have some tails
- Some understood, some not so understood

e How to fit/extract resolution is not straightforward
— CALICE paper #1: Gaussian within +-2 std. dev.
— CALICE paper #2: Novosibirsk fit, MC integration of std. dev.
— Some other CALICE paper: “RMS%0"
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