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Road Map decided upon in Prague

21

Aiming for three analysis papers using the 2006 data (first two to be merged 
eventually depending on the achieved timescales)

  Response to normally incident electrons 
(resolution, linearity, uniformity, ...)

  Shower radial and longitudinal development

  Tracking 



      C Cârloganu @  9.13.08                                       Response of the CALICE Si-W ECAL Physics Prototype to Electrons 
Analysis                   

Paper Milestones

31

 May 8, first draft submitted to the Internal Referees (K. Kawagoe, J. Cvach, 
F. Salvatore)

 May 15, a second draft is circulated
  

 May 21, a third draft is published, with the referee’s approval as CALICE 
supporting note for CALOR 08  CAN-008 

 September : restarting of the editorial review after inclusion of the MC 

 October 10, green light from referees, paper submitted to the collaboration 
review

 October 24 --- deadline for comments ! 
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Paper layout 

41

1. Introduction 
 ILC physics highlights
 ECAL performance goals
 Prototyping and testbeam
 

2.Experimental setupetup
Mechanical alignment

3.The ECAL prototype

4. Monte Carlo simulation
• simplified digitisation ( Gaussian noise 
only, no dead cells, no correlated noise)

5. Selection of electron events

6. Performance studies

7. Conclusion

• ILC physics highlights
• ECAL performance goals
• Prototyping and testbeam

•Conclusion of the hardware paper  on the detector 
performance( number of dead cells, noise level, stability)
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Electron Selection  

51

1. Electron selection based mainly on total energy deposit in ECAL

2. Rejection of the beam halo per run basis
3. Tracks outside the gaps
4. Showers well contained in ECAL
5. Rejection of electrons showering in front of ECAL
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Electron Selection  

61

1. Electron selection based mainly on total energy deposit in ECAL
2. Rejection of the beam halo per run basis

3. Tracks outside the gaps
4. Showers well contained in ECAL
5. Rejection of electrons showering in front of ECAL

4D. Boumediene,  C Cârloganu @ 12.12.07                                        Background for the Analysis Paper

Run and Beam Spread Selection

1

All the chosen “good” runs (see the list David circulated) were monitored (see 

an example output attached to the agenda). Some were rejected (see later).

For each kept run, a maximal beam spread (contained in the ECAL fiducial 

volume) was defined, such as to have a flat energy measurement outside the 

gaps.  

Run 300238 – 15 GeV

Yvol = -25,20Xvol = -40,30
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Electron Selection  

71

1. Electron selection based mainly on total energy deposit in ECAL
2. Rejection of the beam halo per run basis
3. Tracks outside the gaps

4. Showers well contained in ECAL
5. Rejection of electrons showering in front of ECAL
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Electron Selection  

81

1. Electron selection based mainly on total energy deposit in ECAL
2. Rejection of the beam halo per run basis
3. Tracks outside the gaps

4. Showers well contained in ECAL
5. Rejection of electrons showering in front of ECAL
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Electron Selection  

91

1. Electron selection based mainly on total energy deposit in ECAL
2. Rejection of the beam halo per run basis
3. Tracks outside the gaps
4. Showers well contained in ECAL

18. Rejection of electrons showering in front of ECAL
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Electron Selection  

101

1. Electron selection based mainly on total energy deposit in ECAL
2. Rejection of the beam halo per run basis
3. Tracks outside the gaps
4. Showers well contained in ECAL
5. Rejection of electrons showering in front of ECAL
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Statistics after selections  (data/MC)  

111
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Performance  - Sampling scheme

121

Si-W calorimeter will be described by the following parameters :
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where XWn
0 is the tungsten radiation length (in number of X0) of the stack n and X i

0 the
radiation length of the other materials. Assuming that the slabs of a given stack are identical, the
calorimeter can be described by three parameters, taking as unit the tungsten radiation length in
the first stack :

XW1
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where XW1
0 = 0.4mm

3.5mm , α10 " 2 and α20 " 3.

2 Measurement of the radiation length of the PCB, Al and C in the
Si-W calorimeter

A systematic difference between the energy deposit in odd and even layers is observed. This
difference is understood as the contribution of the PCB, the Aluminum sheet and the graphite
structure. The asymmetry of the structure between even and odd layers leads to a different shower
development and then to a different energy deposit depending on the parity of the layer considered.

2.1 Measurement based on the Even layers – Odd layers asymmetry in energy
deposit

The easiest method to investigate the absorption difference between odd and even layers is to
compare the mean energy deposits. This measurement is the measurement of the radiation length
between two successive diodes, in the direction of the shower development axis. Since it includes
the tungsten contribution, the study has to be done on each stack independently.

For the first stack, if we neglect the shower profile, the ratio between the energy deposit in the
odd layers and the energy deposit in the even layers is

R1 =
XW1

0 + X i
0

XW
0 1

=
1 + α

1

then
α1 = R1 − 1

α1 is then the ratio of the non-tungsten material radiation length over the tungsten radiation
length. α1 will be measured at different beam energies.

The considered range of odd layers is systematically shifted in comparison to the range of even
layers. This shift may introduce a bias due to the shower shape. In order do define an unbiased
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Performance: 30 GeV electrons

131
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Performance: linearity  

141

Emean  (MIPs) = -α + Ebeam*β
 and

Emeas = Emean +α
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Performance: linearity  

151
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Performance: linearity  

161
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Performance: Resolution 

171

ΔE           16.6 ±  0.1     
E

(%) = 
√ E (GeV)

   ⊕ (1.0 ± 0.1)


