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1.“Sparse” lead for the simplified ECAL 
(SpaCal) model without fibers: radiation 
length 6.720 mm, density 9.480 g/cm³;


2.SpaCal - without fibers - 30 cm thickness 
along the axis z and with dimensions 
100x100 cm² in xy;


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 
Fe(1cm);


6. Sensitive layer - matrix 100x100 cells 
with various cell size: 3x3, 5x5, 10x10 cm²

Our vanilla model

2



Longitudinal energy deposit distributions.
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• The energy deposit in the SpaCal & Fe layers was calculated 
for different particles: pions, electrons, muons;


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


• Muons deposit a small amount of energy (MIP).


• Particles in hadron’s shower leaves SpaCal layer, and deposit 
large amount of energy in Fe absorber.

Air gap

Air gap
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• 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;


• 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);


• We outputted information about cells coordinates with maximum 
energy deposit for each pion event (the left hist).

 Granularity studies - 3x3 5x5 10x10 cm²
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• We considered 2 criteria for estimation 
of maximum pion numbers for 
overlapping (EnDep in cell > 50 MeV):


1. Matching maximum energy deposit 
cells for 2 events;


2. Maximum energy deposit cells from 2 
pion events not separated by full cell.

Occupancy estimation 
break

break



Considering occupancy of ECAL
 Thanks to Philipp Gerhard Roloff and Davide Zuliani! 
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• Hadron occupancy: 0.035 events/(cm²*BX);
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The pion events on ECAL entrance layer per cm² that we can 
accept according to occupancy

colors don’t illustrate any physical properties 7



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. 
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