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Input Parameters
Cross section calculation

Luminosity Number of events
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Number of Compton events

Nominal values

Scan range

Dependence on beam parameters 
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Number of Compton events 

● In present implementation, for the laser 
σx = σy = σxy, only one parameter 
describes transverse size;

● This explains stronger dependence of 
the number of events; 

● Beam displacement is not implemented.
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Electrons after interaction
Integrated over azimuthal angle 

Number of interactions is reduced to speed up 
calculations  
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Test of Electron Transport Performance
● 1 m drift
● 1 m magnet 1.5 T
● 5 m drift

Magnet
e-

Drift_L[0]Drift_L[1] B_length[0]

B_field[0]
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Energy vs Position of electron in detector

Simulation with 3 dipole magnets
Drift_L       1.0     0.5      0.5     6.5 
B_length         0.5     0.5      0.5   
B_field           1.12    1.12    1.12

Position right after last magnet

Zoom X
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Study of the data generated by 
Anthony

Implemented processes:
● HICS (High intensity Compton scattering)
● OPPP (one photon pair production) 

Together, in different time steps, these make the two step trident process.

 Future steps from theory side:
● Implementation of one step trident process (with virtual 

intermediate photon), this will constitute an extra source of 
positrons;

● Effect of finite pulse length.
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e-, γ, e+ spectra for phases 0 and 1 
dN

/d
E

dN
/d

E
dN/dE

dN/dE

Histograms are normalized to one event and bin width.
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Particles statistic in selected energy range  
Data Phase_0 Phase_1

Number of electrons (for 1<E<6 GeV) 180000 240000

Number of electrons (for 6<E<16 GeV) 2.72E+09 2.84E+09

Number of photons (for E>1 GeV) 3.93E+09 4.26E+09

Number of positrons (for E>1 GeV) 0.0119 0.0441

Position of electron with E = 1 GeV   (m) 8.93458

Position of positron with E = 1 GeV   (m) -8.86167

e-, e+ position in the detector 
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Position of e-, e+ in detector

Position of electron with E = 1 GeV :  8.89636 m
Position of positron with E = 1 GeV : -8.89948 m
Position for E = 17.5 GeV : ±35.42 cm

Drift_L      1.0        8.0 
B_length        1.08 
B_field           2.24 

Position of the particles can be 
determined using energy scan.

Drift_L     1.0       0.001 
B_length        1.08 
B_field           2.24 

Position of electron with E = 1 GeV :  0.465 m
Position of positron with E = 1 GeV : -0.465 m
Position for E = 17.5 GeV : ±2.24 cm
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Summary and plans

● The number of Compton events per bunch crossing with nominal e- beam and 
laser pulse is  ~ 5.1E9.

● It looks barely possible to measure the whole energy range of e-/e+ with a 
single settings for one rectangular magnet:
- Change the field and scan the energy;
- V-shape magnet? 
- Use more than one magnet?

● Number of positrons produced in one collision is 0.01 and 0.04 for phase 0 (0.35J) and 
phase 1 (3.5J). The energy ranges from 0.4 GeV up to 8 GeV. More statistics might be 
helpful.

● The implementation of one step trident process is in progress.   
● Finalize the code to interface output from generator with possibility to configure 

program execution via steering file. 
● Consider implementation of detector models for fast simulation.  
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