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Gaps correction
LPC – Clermont-Ferrand
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Introduction

Method : energy (global, layer, stack) correction factor:

 ax, ay, σx, σy are fitted
 no tracking info (only ECAL)
 no explicit dependence on the measured energy

Energy dependence in the global correction
 Using CERN data 2006 @ 10, 15, 20 & 30 GeV
 Using CERN data 2007 @ 10, 20, 30 & 40 GeV

Layer per layer correction
 Using CERN data @ 10, 15, 20 & 30 GeV
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Event Selection

Selection criteria
 Layer of maximum energy between 7 and 27.
 Presence of a cluster in 3 mains stacks around the shower maximum.
 Only one cluster in the main stack
 Reject MIPs  with a MIP Estimator

Efficiency on 2006 data :            from 80% to 95%

Efficiency on 2007 data :            from 40% to 96%
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Event Selection (2007)
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Event Selection (2007)

330658

330890
24% 

double evts

20% 
double evts
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Event Selection (2007)

On 2006 data, efficiency varies from 80% to 95%
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Detector resolution

• No gap correction

• Resolution taken after event 
selection
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Energy scan of the ECAL, 2007 data

30 GeV 10 GeV
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Effect on the energy distribution, norm. incid. 
 (2007 @ 20 GeV)
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Comparison 2007 - 2006
<Amplitude> :   maximal energy loss in a gap (in %)

         The mean value is taken over different beam energies

<Width>:           effective gap width

Amplitude:       max. energy loss in a gap (in %)  considering the energy dependence 

2006 2007

<Amplitude> 19,4 % 20,7%

Y Axis <Width> 3,1 mm 3,3 mm

Amplitude (18,5 + 0,05 Ebeam) % (18,1 + 0,11 Ebeam)%

<Amplitude> 15,3 % 14,5%

X Axis <Width> 4,8 mm 4,5 mm

Amplitude (14,1 + 0,06 Ebeam) % (13,0 + 0,06 Ebeam) %
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Energy loss (amplitude correction) vs. beam 
energy on 2006 data

X Y
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Energy loss (correction amplitude) versus 
beam energy on 2007 data

X Y
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Layer per Layer correction

AIM
 Fit a correction for each layer 

 Width fixed : σx=σy and taken from global y correction

 Amplitude : fitted in the 2 dimensions
 Position : 

 Y : fixed, taken from global fit
 X : fitted for each layer

 Translate layer number (+ angle) to a number of X0  ⇒ defines a 
correction that can be applied at any beam angle

Xbl, Ybl (= barycenter on the layer) could be replaced with tracking 
information (intersection track-layer) … not yet possible for CERN data
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Fitted gap positions in X

Fitted position compatible with 
the expected gap position

Precision is about 0,6 mm

2006
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Effect on the energy distribution (2006 data)

15 GeV
 @ 0o

30 GeV
 @ 20o



Study of  ECAL square 
events 

ILC group - LPC Clermont-Ferrand

F. Morisseau - ILC group - LPC Clermont-Ferrand



Selection

A chosen number of border hits which 
must be linked (no gap between them) & 

isolated (no neighbors)

F. Morisseau - ILC group - LPC Clermont-Ferrand
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Cell 8 has Two neighbors : 
cell 16 of the wafer on the right and 

cell 24 of the centre of the wafer

Cell 17 has No neighbor : 
cell 10 of the wafer on the left is too 

far from it, 
so is cell 28 of the centre of the wafer

AND
cell 18 is also one of the border’s cells 

which are not taken into account 

Exp :

1/ Selection:  criterium

A chosen number of border hits which must be :
linked (no gap between them)

isolated (no neighbors)

6F. Morisseau - ILC group - LPC Clermont-Ferrand

Run 300378 30 GeV 
Evt 7366 Layer 6

MonteCarlo

PadRow

PadCol
2



Selection 
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Our choice: NI > 8
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Selection
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rate
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SQE rate ( 2006 & 2007 ) 
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Conclusion 

 More quantitative results expected soon.

  SQ events rate looks higher in 2007 e- data 
than in 2006 for energies > 30 GeV. 

 The rate  higher when the electron
hits the guard ring, instead of the centre of
the wafer.

 Energy characterisation of the SQ events underway.
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