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O u r va n i I Ia m Od el Region Module type Cell size Segmentation Ry og/E=A/VE®B

[cm”] jmm] /[ Xo] \mm| A/B [%]
1 SpaCal W/GAGG  1.5x 1.5 454+105/74+18 14.5 91 /14
2 SpaCal Pb/PS 3.0 x 3.0 80+210/7+18 29.5 10.4 / 0.6
1 _“Sparse” Iead for the Slmpllfled ECAL 3 Shashl%k 4.0 x 4.0 Cont%nuous fibres 35.0 10.0 / 1.0
: : _ .y 4 Shashlik 6.0 x 6.0 Continuous fibres 35.0 10.0 / 1.0
(Spacal) model without fibers: radiation 5 Shashlik 12.0 x 12.0 Continuous fibres 35.0 10.0 / 1.0
length 6.720 mm, density 9.480 g/cms; 1-5  W-Si 1x1 26 layers 16.1 21.2 / 0.6
2.SpaCal - without fibers - 30 cm thickness
along the axis z and with dimensions
100x100 cm? In Xxy;
3.Air gap - 20 cm
4.Fe - 30 cm thickness along the z axis;
5.Were considered energy deposits from all __
particles in layers SpaCal (1cm) and X CIm ECAL, 30 x (1cm) Fe,30x (lem) oo
Fe(1 Cm), 100
" . 20 cm Al
6. Sensitive |ayer - matrix 100x100 cells ol bbb gy eremareEe AL e .
with various cell size: 3x3, 5x5, 10x10 cm?
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Edep in Layer, MeV

Longitudinal energy deposit distributions.

* The energy deposit in the SpaCal & Fe layers was calculated  sie view Jowcii  mmrasic  Not to scale
for different particles: pions, electrons, muons;

 All electron’s shower was absorbed in SpaCal layers; —

* Muons deposit a small amount of energy (MIP). ;sum £
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* Particles in hadron’s shower leaves SpaCal layer, and deposit
large amount of energy in Fe absorber.

=
:

ECAL: SpaCal, primary pion, no threshold, in Pb & Fe. ECAL: SpaCal, primary electron,no threshold, in Pb & Fe. ECAL: SpaCal, primary muon,no threshold, in Pb & Fe.
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Edep in Layer, MeV
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Edep in Layer, MeV
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cm

Granularity studies - 3x3 5x5 10x10 cm?

* Particle gun: 50.000 primary pions with energies: 10 GeV, 50 GeV,
100 GeV, 150 GeV;

* Pion starting point was generated uniformly in xy plane: + 8cm;
* Uniform angular distribution in solid angle: 2-15 degree;

* For sensitive layer for each pion event we considered 100x100
energy deposit matrix;

10 GeV ..

* For each pion event we defined the cell with maximum energy
deposit (the right hist (blue&green(different scale)) shows maximum
energy deposit in cells);

y, i

 We outputted information about cells coordinates with maximum
energy deposit for each pion event (the left hist).
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SpaCal, Fe, n( eV),an 5, EnDep_MAX position in Ax=3cm Ay=: , Fe(1cm)
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SpaCal, Fe, n(10GeV),EnDep_MAX (MeV) in Ax=3cm Ay=3cm Fe(1cm)
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SpaCal, Fe, n(10GeV),EnDep_MAX (MeV) in Ax=5cm Ay=5cm Fe(1cm)
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All datasets for cells 3x3 5x5 10x10 from top to bottom in increasin

50 GeV

SpaCal, Fe, n(50GeV),ang 2-15, EnDep_MAX position in Ax=3cm Ay=3cm, Fe(1cm)
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SpacCal, Fe, n(50GeV),ang 2-15, EnDep_MAX position in Ax=10cm Ay=10cm, Fe(1cm)
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SpaCal, Fe, n(50GeV),EnDep_MAX (MeV) in Ax=3cm Ay=3cm Fe(1cm)
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SpaCal, Fe, n(50GeV),EnDep_MAX (MeV) in Ax=10cm Ay=10cm Fe(1cm)
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SpaCal, Fe, n(100GeV),ang 2-15, EnDep_MAX position in Ax=3cm Ay=3cm, Fe(1cm)
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SpaCal, Fe, 7(100GeV),EnDep_MAX (MeV) in Ax=3cm Ay=3cm Fe(1cm)
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SpaCal, Fe, n(150GeV),ang 2-15, EnDep_MAX position in Ax=3cm Ay=3cm, Fe(1cm)
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SpaCal, Fe, n(150GeV),EnDep_MAX (MeV) in Ax=3cm Ay=3cm Fe(1cm)
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Test events - 10, 50, 100, 150 GeV primary pion - cells 3x3,5x5,10x10 - test1
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- - . " 280 = Entrie: = 1(::55; Entri:s 6:6 Entries 672 EntriesII = 15O€<‘>38V8

c c u a n c es I m a I O n 260 — Mean 109.8 || Mean 77.29 | | Mean 74.34 | | Mean 72.66
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20 [ _
% 20 100 12 140 160 180 200

1 . M atC h i n g m aXi m u m en ergy d epOS it number of events for maximum cell overlapping
Cel IS fO r 2 eve ntS ; Test events - 10, 50, 100, 150 GeV primary pion - cells 3x3,5x5,10x10 - test2

— e cell - 3x3 - 10GeV || WM cell - 3x3 - 50GeV m—cell - 3x3 - 100GeV s cell - 3x3 - 150GeV
_ _ @ Entries 932 | Entries 1507 || Entries 1683 | Entries 1774
2 Maximum energy dep05|t cells from 2 ® ® B Mean 5358 |Mean  33.47| Mean 2969 |Mean 2817
. 1200 — Std Dev 26.99 | Std Dev 16.7 || Std Dev  14.85 | Std Dev 14.2
pion events not separated by full cell. Sl T C T LR T
| Entries 1556 || Entries 2500 || Entries 2749 | Entries 2899
1000 — Mean 32.13 | Mean 20 | Mean 18.18 | Mean 17.25
break B StdDev 16.04 | StdDev 1012 | StdDev 8995 |StdDev  8.64
800_ /1 cell-_1_0x_1o-10Gev I cell -10x10 - 50GeV || n— ceII--_19xlO-1OOGeV S cell-_1_0)_(19-1SOGeV
— Entries 2976 | Entries 4833 || Entries 5252 || Entries 5293
B Mean 16.8 | Mean 10.34 | Mean 9.518 | Mean 9.445
600 Std Dev 8.706 | Std Dev  4.928 | Std Dev  4.526 | Std Dev = 4.429
— —
400 e
C| T
200 i =
0=== ;!: i'_ﬁ——l__ | 4_~E__a._"='=‘a = m———— e PR R
6 0 10 20 30 40 50 60 70 80 90 100

number of events for isolated cell



Particles (e*, y) / BX / cm?, E.., o> 50MeV

Considering occupancy of ECAL
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Conclusion

* According to occupancy map all size of cells are acceptable for MEAN ESTIMATED
OVERLAPPING EVENTS;

* The distribution for overlapping events are wide: that’s why we shouldn’t consider
mean value (overlapping can occur for less pion events);

» the current HCAL granularity 5x5 seems be sufficient.



