Beam test module simulation

1.100 MeV/c, e+ and &+
2.200 MeV/c, e+ and =+

No field, straight hit the center module.
Beam size: 3cm radius

1) 1module: Y= - 120.984cm, X= - 39.1160m:

2) 3 modules: Y=-117.575-1cm, X=-44.704+1cm;

3) 7 modules: Y=-120.984cm, X= - 39.116cm; \:V-;;”

Each above setup has 2 configurations:

a) Full ECAL without 2cm Al support structure
b) Full ECAL with 2cm Al support structure
Modified configurations:

1) Add 6mm Al at front of the shower

2) Replace 0.12mm Mylar to 0.07mm TIO,, painting.




100 and 200 MeV/c, e+, no Al
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100 and 200 MeV/c, t+, no Al

Shower scintillator Preshower scintillator

htotEdep_ec htotEdep_ec_preshower
12000 . 0
— + Entries 419802 120 Entries 419802
100MeV «* 1 module Mean 26,72 Mean 6.579
e s 200MeV 1 module RMS 1373 o RMS 5402
Underflow 0 Underflow 0
&0 m—{00MeV 7" 3 module Overflow 0 & Overflow 3219
o000 [ill= mm— 200MeV " 3 module 0
- 100MeV x* 7 module 40
200MeV 7" 7 module
2000 20
D0 20 5 1'&5 1'!3 1% 1(% 1% 50 %0 5 10 15 20 5 5 % m 45
h I totEdep_scin(MeV) h I d totEdep_prescin(MeV)
Shower |ead Preshower lea
2000 htotEdep_ec_lead 40000 htotEdep_ec_prelead
22000 Entries 419802 55000 Entries 419802
20000 Mean 51.95 Mean 2357
18000 RMS 29.84 30000 RMS 15.95
1000 Underflow 0 Underflow 0
o Overflow 0 50 Overflow 1.087e+04
12000 20000
1000 15000
8000
6000 10000
an 5000
2000
’ &) 0 ™ 140 ™o TE0 %00 ’ 0 40 50 0
S h I totEdep_lead(MeV) 2 A I totEdep_prelead(MeV)
ower Mylar cm Al
htotEdep_ec_Tylar htotEdep_ec_Al
o Entries 419802 0 Entries 419802
Mean 7.65 350 Mean 0
om0 RMS 5.054 RMS 0
Underflow 0 o Underflow 0
‘oo Overflow 233 250 Overflow 0
30000 200
150
20000
100
10000 0
’ i i3 7 i3 ’ 10 20 i ) % 70 %

1
totEdep_Tylar(MeV) totEdep_Al(MeV)

Total ( above 7)

140 htotEdep_ec_Al_shower 5000 htotEdep_ec_total
Entries 419802 Entries 419802
0 Mean 3.981 0 Mean 1235
RMS 5.684 RMS 39.04
” Underflow 0 Underflow 0
o Overflow 78 3000 Overflow 0
60 2000
40
1000
20
°0 10 %0 0 %0 2 0 70 0 %0 T00 !

totEdep_Al_shower(MeV) totEdep_total(MeV)



100 and 200 MeV/c, e+, ECAL

Shower scintillator Preshower scintillator
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100 and 200 MeV/c, nt+, ECAL

Shower scintillator
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100 MeV/c, e+, beam size comparison
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200 MeV/c, e+, beam size comparison

Shower scintillator Preshower scintillator
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Summary and Next steps

» For the new ECAL configuration, the difference between beam size
3cm-radius and Ocm-radius on 1 module, 3 modules, and 7
modules setups is negligible, even though the difference for 200
MeV beam is larger than that for 100 MeV beam.

» From the above simulation results, the shower scintillator deposit
energy distributions for 3modules and 7 modules are very similar.
So for the beam test with 100MeV (positron) and 200 MeV
(positron, t*) beam (3cm beam radius), the 3-module setup is OK.

Any comments and suggestions ?
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ECAL (without 2cm Al)
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