
Electromagnetic Calorimeter (EC)
options for SPD:

1. SPD layout

2. Electromagnetic Calorimeter options
1. Cristal calorimeters

2. Sampling calorimeters

3. Possible EC Production 

11/22/2018 O.Gavrishuk 1



Heavy crystals properties:
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Crystals building blocks
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PWO4 crystals technology
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PWO4 properties
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CMS PWO4 EC Design
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CMS Rapidity Coverage
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CMS EC Test beam results

11/22/2018 O.Gavrishuk 8



L3 BGO EC Design (LEP, CERN)
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Sampling EC : Lead + Plastic Scintillator
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Sampling EC : Lead + Plastic Scintillator
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COMPASS EC modules production: 
Kharkov 2011

11/22/2018 O.Gavrishuk 12



Oleg Gavrishchyk, JINR, Dubna 13

COPMASS Ecal0 – Lead Plastic sampling calorimeter
194 modules x9 cells(1746 ch.)

2011-2017



COPMASS EC : Lead + Plastic Scintillator
194 modules x9 cells(1746 ch)
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COPMASS EC : Lead + Plastic Scintillator
194 modules x9 cells(1746 ch)
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Ecal0 E-resosutio vs Beam Energy

Ecal0 E- resolution  vs Beam impact 
angle



Sampling EC : KOPIO
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Sampling EC : KOPIO
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Sampling EC : KOPIO tile production 
available now 
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Single tile  1.5 x 55x55 mm3 with 
LEGO signs for Lead fixation

Press Form for KOPIO tiles – 4 Sets



Sampling EC : KOPIO
Molding  mashie in IHEP facility 
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Possible production:
1000 tiles ~ 15 cells per 8h



Sampling EC 
In IHEP facility 
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Experience:

KOPIO 1.5x5.5x5.5
PHENIX 4x5.5x5.5
PANDA 1.5x5.5x5.5
COMPASS  1.5x4x4 
spiral shashlick



Sampling EC : Molding  IHEP facility 
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Sampling EC : IHEP facility for housin
production for PWO4 Cristalls
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IHEP muon (1-20 GeV) test beam area  
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SPD
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MPD model
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SPD model
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SPD Electromagnetic Calorimeter
with tor magnet option 
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SPD EC : tor magnet option
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SPD solenoid option
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SPD EC : solenoid option

11/22/2018 O.Gavrishuk 30



SPD
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CONCLUSIONS:
1. SPD EC design not possible without final  Experimental setup drawing: 

Solenoid or Tor magnet ?
1. The Cristal Electromagnetic Calorimeter not discussed yet but:
2. The Crystals housing production is developed in IHEP from carbon plastic material

1. BGO crystal production possible in Novosibirsk : the price 480.000 Rub/kg
2. BGO crystal can be produced in China too
3. PWO4 crystals production possible in Bogorodick  (Belarus)

3. Lead Plastic EC production possible now as  possible soon in IHEP:
1. Choice of cell size:  5.5x5.5 or 4x4
2. Geometry: strain or projective

4. Beam test possible: e+  up to 10 GeV – IHEP – Giperon (18 Channel)
5. Beam test possible : muon 1-20 GeV – IHEP test beam facility



SPD
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Thanks everybody

for attention !


