Compare with Geant4
= Questions of range/cutoff
EM Resolution understood?

Moliere radius — readout gap relation
Input shower widths for fast MC

Calibration requirement (electronics design)

ECal depth
= containment
= Transverse/long. segmentation for pattern recognition
= Optimize coarser sampling with depth

Minimum number of silicon layers (307 25?7 2077?)
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| 1.5 mm | 0.5 | 0.68 | 0.32 |025 | 0.5 | 1.5
W bulk W thin G10 Si Air | W thin W bulk
Ecut=500 keV | 100 keV [100 keV [100 keV 100 keV | 500 keV
Pcut=500 keV | 100 keV |100 keV | 20 keV 100 keV | 500 keV
Estepe =0.3% 0.3% 0.3% 0.3% 0.3% 0.3%

Config: 30 x [ 5/7 X0 (2.5 mm) + 1.25 mm gaps]

Thin EM sampling (Si)

If energy cutoffs (EGS) are too large, then the simulated range of low
energy secondaries exceeds the physical range

= Their energy doesn’t get deposited in the sensitive region.

Presumably the same issue exists for Geant4 (range cut)
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Avg E in Sivs x

E vs x at layer 4

Note: rms is 0.44 pixel (2,2 mm)
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Graham Wilson - Victoria

GeV Photons

Superb Position Resolution for 1

For illustration
purposes only !:

S1-W, 42 layers,
1mm x Imm pixels,

Ry = 13.5 mm
1 GeV photons

Transverse
segmentations much
finer than 5 mm may
be useful — Si strips ?

1250

E T T I T T T I T T T I T T T I L L] T I T T T I Erlltheé T L] I T T L I :'1915

1000 . Constant 819.57
750 | First 10/7 XO » Mean 0.1379E-01
2 ' Sigma 0.3286

500 . -
250 | =
0 ]
-10 8 -6 4 -2 0 2 4 6 8 10
1250 E T T T I T T T I T T T I L] L] T I T L] T $ L] L] L] I Ellltl#eé L] L I L T T I !7[]|4‘i E
1000 | . Constant 1059.
750 E First 15/7 XO ¢4 Mean 0.5787E-02.
200 E. Sigma 0.3762
250 [ [\ o
0 B A I goe AP R, O OGP (PR PRI (P
-10 -8 -6 -4 -2 0 2 4 6 8 10
1250 3 L] L I T T T I T T L] I L] L] T I T L] T I T L] L] I El]ltﬁels T L I L] T T I]IOUOOE
1000 | Constant 513.27
= b Integrated Mean  4603E01]
200 i— .h.’%. Sigma 1.5135
m -, b .

250 sy by E
0 PR R W A VT T TR Y i o T T Y S T lh;w_l TR TN DO R N VY O OO T S
-10 -8 -6 -4 -2 0 2 4 6 8 10

330 um

380 um

1500 pm

Position residual (mm)



(0g/E) x E,'/?

- Mean 82.01
S00 = RMS 5.966
200 F
0o = 5 GeV
. D B | | | | | | | | | | | | | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
use rms for width: 0 50 100 150 200 250 300 350 400
\/ Edep in Si (MeV)
0'16/ E Mean 162.8
200 RMS 8.290
0025 ) ) ) I I I I I I I ) ) ) ) ) ) I ) ) ) )
- . 10 GeV
ut -1 | | | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
0.20 |— — 150 200 250 300 350 400
N - Edep in Si (MeV)
- _§_ -
R e e e il . Mean 326.1
0.15 — ] RMS 0] 12.39
i 1l 20 GeV
0.10— —
- - T T I T T A L1 L1
- - 150 200 250 300 350 400
- - Edep in Si (MeV)
0.05— —
0-00 i 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 i
0 5 10 15 20 25 6



« Used infinite planes of 2.5 mm W + 1mm G10 + 0.4mm Si

* Found that Geant4 with (standard?) 1mm range cut
underestimated the energy deposited in the silicon by 15-20% (and
hence the standard Geant4 gets poorer energy resolution)

* Found that the two converged for a Geant4 range cut of 0.1mm
(or about 1 KeV equiv. energy cutoff)

 CPU time increases by factor 30
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« Can make EGS approximate Geant4 with 1mm range cut by
removing the skins and changing energy step from 0.3% (upper
plot) to 2% (lower)
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51 Enerqgy (MIPs)
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«Standard SD: 5x5 mm? pixels with (1) 0.4mm or (2) 2.5mm readout gaps.

*10 GeV photons; look at layer 10
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» better containment

 poorer sampling
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