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Electron laser background with 
QGSP_BERT_HP



G4 with beam profiler and 
QGSP_BERT_HP physics list

There is 1BX of MC ptarmigan for =2ξ

/nfs/dust/luxe/user/oborysov/hics_list/list_root_hics_xi2_ptarmigan_qgsp_bert_hp_9a61db54.txt



Sapphire planes of beam profiler

Beam profiler 6.7m from IP
Beam profiler 11.8m from IP



Sapphire planes of beam profiler
Beam profiler 6.7m from IP

Beam profiler 11.8m from IP
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Compton photons IPStrong and Ptarmigan

IPStrong, 8um xi=1.93

ptarmigan, xi=2
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Vertex X,Z distribution of photons crossing first profiler plane
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Deposited energy
● Sensor limited to 2 cm by 2 cm;

● Segmented with strips of 100µm;

● Deposited energy in strips for 
primary photon is used;

● Strips with zero deposition are 
ignored

IPStrong, 8um, ξ = 1.9

 The run was 100000 e- of 10 GeV through 100 um  of 
G4_ALUMINUM_OXIDE (density: 3.97 g/cm3 )

 Total energy deposit in absorber 
per event = 56.44 keV +- 87.46 eV 

Simple standalone test: 

ptarmigan, ξ = 2.0
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Deposited energy in sensor
● Sensor limited to 2 cm by 2 cm;

● Events with zero deposition are 
ignored

IPStrong, 8um, ξ = 1.9
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Particles deposited energy in profiler

pi+

Nuclei

Al

Mg

C
D



  12

Production vertices

Production vertices: 
electrons and positrons 
which deposited energy 
in profiler planes
 for events with primary 
(signal) photons

Plane 0
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Production vertices
Plane 1

Production vertices: 
electrons and positrons 
which deposited energy 
in profiler planes
 for events with primary 
(signal) photons
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Production vertices
Plane 2

Production vertices: 
electrons and positrons 
which deposited energy 
in profiler planes
 for events with primary 
(signal) photons
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Production vertices
Plane 3

Production vertices: 
electrons and positrons 
which deposited energy 
in profiler planes
 for events with primary 
(signal) photons
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Energy deposited in strips 100µm
IPStrong, 8um, ξ = 1.9

Selected area 2cm by 2cm
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Energy 
deposited in 
strips 100µm

ptarmigan, ξ = 2.0

Selected area 2cm by 2cm
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Radial distribution of deposited energy

IPStrong, 8um, ξ = 1.9

Signal events
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Radial distribution of deposited energy

ptarmigan, ξ = 2.0

Signal events



  20

Summary
● Geant4 simulation with beamp profiler implemented with 

sapphire planes is available for analysis.
● Two HICS MC were processed IPStrong and ptarmigan for 

comparable ξ (1.9 and 2).
● Energy deposition in profiler planes are mostly produced by 

e+e- pairs created in the air and in sapphire volume.
● There is substantial background observed in the first station 

6.7m for IP because of proximity of the beam dump.
● Second sapphire plane of each station has higher 

deposition than first one.
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Backup
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Deposited energy

IPStrong, 5um, ξ = 3.1
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Primary MC photons 

X = X0 + px/pz * (Z-Z0)MC:

Primary photons as they 
cross the firs profiler plane 

All photons crossing the 
first profiler plane 
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All particles crossing the surface of the first 
profiler plane

Zoom on X
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