
● GuineaPig produces simulations of background pair 
production for different accelerator configurations.

● Although these background pairs rarely interact directly 
with the ECAL, (due to low transverse momentum) they 
may interact with other parts of the detector closer to 
the beam axis.

● These interactions were simulated in Mokka. The results 
(for the ECAL) are shown on the following slides. 

Recap

 Owen Miller  MAPS@RAL 8/2/2007



● The accelerator configurations which by far cause the 
most hits in the ECAL are the High Luminosity and Low 
Power configurations. Therefore analysis of 'worst case 
scenarios' for background hits will tend to focus on 
these configurations.

● Additionally operating at 1TeV produces more 
background hits than 500GeV. Therefore those 
simulations run with 1TeV centre of mass energy are of 
greater interest than those at 500GeV.

● Note: all data displayed is based on the simulation of a 
single bunch crossing.
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● Hits with energy < 3KeV will be drowned out by noise in the detector. 
Low energy hits have been removed from the right hand plot: 

High Luminosity Configuration
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Note: the number of entries shown in the top right hand corner of each plot is the 
number of particles that hit the ECAL endcap (minus those that have energy less 

than 3KeV for the right hand plot). 



● Hits with energy < 3KeV will be drowned out by noise in the detector. 
Low energy hits have been removed from the right hand plot: 

High Luminosity Configuration
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Note: the number of entries shown in the top right hand corner of each plot is the 
number of particles that hit the ECAL endcap (minus those that have energy less 

than 3KeV for the right hand plot). 



● Hits with energy < 3KeV will be drowned out by noise in the detector. 
Low energy hits have been removed from the right hand plot: 

Low Power Configuration
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Note: the number of entries shown in the top right hand corner of each plot is the 
number of particles that hit the ECAL endcap (minus those that have energy less 

than 3KeV for the right hand plot). 



● Hits with energy < 3KeV will be drowned out by noise in the detector. 
Low energy hits have been removed from the right hand plot: 

Low Power Configuration
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Note: the number of entries shown in the top right hand corner of each plot is the 
number of particles that hit the ECAL endcap (minus those that have energy less 

than 3KeV for the right hand plot). 



Energy Spectra
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High Luminosity Configuration Low Power Configuration



● This data can be used to extrapolate the effect of 
multiple bunch crossing on the ECAL.

● This can then be used to calculate how much energy the 
average pixel will have to absorb and what probability it 
has of being hit more than once before it has reset. 

Proposed work
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Numbers of ECAL hits for different 

configurations: 

 Owen Miller  MAPS@RAL 8/2/2007

Accelerator ConfigurationCentre of Mass Energy Number of hits in ECAL EndcapNumber of hits in ECAL Barrel
High Lum 1TeV 14576 1014
Low P 1TeV 6179 501
Low Q 1TeV 39 12
Large Y 1TeV 55 14
nominal 1TeV 100 22
High Lum 500GeV 6197 469
Low P 500GeV 2589 191
Low Q 500GeV 17 5
Large Y 500GeV 33 23
nominal 500GeV 66 10



ILC Machine Parameters


