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Calorimeter purpose

Dire
t photon program

Dete
t and identify dire
t photons from the non-polarized and

polarized pp (pd) rea
tions.

Ex
lude photons from π0-de
ays

Ele
tron identi�
ation

Dete
t e

+
e

−

pairs from Drell-Yan pro
esses and from J/ψ-de
ays

Parti
ipation in trigger
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Calorimeter 
onstru
tion
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Calorimeter 
onstru
tion

S
intillator Polystyrene Kharkov

Absorber Lead

Number of layers 109

Lead plate thi
kness 0.8 mm

S
intillator plate thi
kness 1.5 mm

Length 250.7 mm

Pb plate dimension 12 
m

S
 plate dimension 4 
m

Number of towers 9

Number of �bers per tower 16

Diam. of bundle 6.5 mm

Light guide Winston 
one glued to photodete
tor

Photodete
tor MAPD -3N

Modul size 120× 120× 250.7 mm

3

E�e
tive Moliere radius 3.5 
m

E�e
tive radiation length 1.64 
m

Total radiation lengt ≈ 15X0

Temperature stabilization Peltier 
ooler

Number of modules ≈ 2000

4/ 16 Ivan Orlov ECAL for SPD



Multi-pixel Avalan
he Photo Diodes

Strong magneti
 �eld prevents use of PMT. MAPD are insensitive to

magneti
 �eld and 
an be used in our 
ase.
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Monte Carlo Simulation

The simulations presented were performed using Geant4 version 10.0

Geometry: blo
k of 9 modules (3x3)

QGSP_BERT physi
s list

Read-out ele
troni
s, opti
s and light 
olle
tion were not simulated
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Shower Pro�le

Average shower pro�le for e

−, µ−, π−, γ (5 GeV)
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Energy deposit
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Energy resolution

Energy resolution for ele
trons with energies from 50 MeV to 10 GeV
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In
rease in angle of in
iden
e improves energy resolution for the region of

interest.

9/ 16 Ivan Orlov ECAL for SPD



Proje
tive geometry

Gaps in the 
alorimeter seriously a�e
ts energy resolution and

parti
le dete
tion.

Proje
tive geometry is needed to eliminate su
h problems.

It was already tested that we 
an produ
e trapezoidal modules.
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Modules in COMPASS (ECAL0)

Similar modules are already in use in COMPASS. Their parameters were

measured in experiments.
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Modules in COMPASS (ECAL0)
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Modules in COMPASS (ECAL0)

Experimental data

Monte 
arlo simulation
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Energy resolutions of the ECAL0 3× 3 module matrix readout by the

MAPD at T = 15

o

C versus the ele
tron beam energy.
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Modules in COMPASS (ECAL0)

Time resolution 
an be 
ompared to Time-of-Flight 
amera and it is

suitable for a trigger.
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Modules in COMPASS (ECAL0)

MIP peak
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Summary

ECAL - important part of SPD

Already existing modules are suitable for the purposes of SPD

Simulation is reasonably reprodu
ing responses of 
alorimeter
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