










Electromagnetic calorimeters.





















Processes contributing to the energy deposition in hadronic cal.



Longitudinal distribution of energy in hadron calorimeter.

@15GeV

@300GeV



Energy resolution



Dependence of resolution on sampling characteristics



Technologies

Electromagnetic calorimeters 

 Crystals
2.3%/ 4E  1.9%            BaBar

(current calorimeters) CsI (Tl)
1.5%/ 4E  1.2%            BELLE 

2.8%/E  0.6%            CMS   
PbWO4

3.3%/E (low noise term)  ALICE

 LAr/Pb                                     10%/ E  0.7%                ATLAS
(accordion)

 Scint./Pb                                   10%/ E  1% LHCb
(shashlik)



Technologies

Hadron Calorimeters

 Scint. / Brass                                  ~100%E  4.5%       CMS
(WLS readout)

 LAr / Brass                                      ~60%E  3%       ATLAS (end-cap)

 Scint / Fe (WLS readout)                ~50%E  3%       ATLAS (barrel)
(tiles oriented parallel to the beam)

 Scint / Fe (WLS readout)                ~70%E  10% LHCb
(similar to ATLAS tile calorimeter,

but planar geometry, 5.4  depth) 

not compensated calorimeters
optimization of the jet energy resolution important !
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Overview 
of  LHCb ECAL
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Overview of 
LHCb HCAL
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ALICE PHOS electromagnetic calorimeter
• 17920 PWO crystals
• distance  to IP:  4.6m                                           
• coverage in pseudo-rapidity:

|| < 0.12
• coverage in azimuthal angle:

 < 100°
• crystal size:   22×22×180 mm3

• Depth： 20X0
• photo readout:   APD + CSP
• operating temperature:  -25 oC
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PHOS: energy and position resolution               (Daicu Zhou at QM2006)

<(E)/E> ~ 3%,   ((E)/E) ~ 0.1%  @ 2 GeV

<x> ~ 2.7mm @ 2 GeV
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(0) =4.7 MeV/c2

 + 12C → 0 + X → 2 + X
Invariant mass spect

 ~ 0.5 ns at E > 1.5 GeV

Timing resolution measurement with 
the electron beam. Standard start-stop 
method with an external trigger

PHOS: timing and mass resolution         (Daicu Zhou at QM2006)

0 is hard to see in ion-ion collisions
 potential problem for intercalibration with data 


