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Tools for the bremsstrahlung 
event generation

* Bremge: e-p as well as e-N and e-gas bremss   
events  
- hepMC3: two beam particles 

GETaLM: set of event generators and related tools for simulations 
of luminosity monitor and electron tagger at the EIC.

   -hepMC3: one beam particles
Parameterizations of the bremsstrahlung cross 
section: Bethe-Heitler:



GETaLM_wo_BE

Bremge_wo_ab
ab==EIC MC 
afterburner:

 Physics simulated:
 Crossing angle
 Beam effects (divergence, crabbing 

kick, etc.)
 Vertex spread (position, time)

BE: effects of beam angular divergence and vertex 
spread



The angle θγ is the angle of the 
3-momentum component of the 
outgoing photon k relative to the 
3-momentum component of the 
incoming electron p.

Bremge_wo_ab

Bremge_with_ab

EIC MC afterburner:

 Physics simulated:
 Crossing angle
 Beam effects (divergence, crabbing kick, 

etc.)
 Vertex spread (position, time)
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 EIC environment:
 dd4hep, ddsim, eicrecon, etc
*run physics simulations with 
ddsim and geant4 



hits: 5260765

Emax 0.563382 
GeV 

x 0 y 0 z -66035 
mm

 Ee: 10 GeV
 Ep: 275 GeV
 10 000 events generated 
 12x12x24 cubic shape of Lumi Direct 

Detector, made of cristal PbW04
 5mm each cell

Bremge: with validated 
crossing angle and beam 
effects: EIC MC afterburner.

illustrative drawing:5000 hits

 Physics simulated:
 Crossing angle
 Beam effects (divergence, crabbing kick, 

etc.)
 Vertex spread (position, time)



Bremge_wo_abBremge_wo_ab

Bremge_with_ab

 Physics simulated:

 Crossing angle

 Beam effects (divergence, 
crabbing kick, etc.)

 Vertex spread (position, time)

EIC MC afterburner:



Bremge_wo_ab

Bremge_with_ab

 Physics simulated:

 Crossing angle

 Beam effects (divergence, 
crabbing kick, etc.)

 Vertex spread (position, time)

EIC MC afterburner:



GETaLM: with effects of beam 
angular divergence and vertex 
spread
 hits: 3298949

 Emax 0.496139 
GeV 

x 5 y -5 z -66050

 Ee: 10 GeV
 Ep: 275 GeV
 10 000 events generated 
 12x12x24 cubic shape of Lumi Direct 

Detector, made of cristal PbW04
 5mm each cell

illustrative drawing:5000 hits





GETaLM:with effects of beam angular divergence and vertex spread Bremge: with validated crossing angle and 

beam effects: EIC MC afterburner.
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Bremge: without validated 
crossing angle and beam 
effects:
 hits: 5243428

 Emax 0.5327 
GeV 

x 5 y 0 z -66045 
mm

 Ee: 10 GeV
 Ep: 275 GeV
 10 000 events generated 
 12x12x24 cubic shape of Lumi Direct 

Detector, made of cristal PbW04
 5mm each cell

illustrative drawing:5000 hits



 Ee: 10 GeV
 Ep: 275 GeV
 10 000 events generated 
 12x12x24 cubic shape of Lumi Direct 

Detector, made of cristal PbW04
 5mm each cell

GETaLM: wo 
beam effects
 hits: 3246520

 Emax 0.505228 
GeV 

x -5 y 0 z -66060

illustrative drawing:5000 hits



Particle Gun: 
 z=surface of 

LDdetector

 Egamma: 10 GeV
 10 000 events generated 
 12x12x24 cubic shape of Lumi Direct 

Detector, made of cristal PbW04
 5mm each cell

illustrative drawing:1000 hits

 hits: 21413781

 Emax 0.686002 
GeV 

x 0 y 0 z -66045



Particle Gun: 
 ip

 Egamma: 10 GeV
 10 000 events generated 
 12x12x24 cubic shape of Lumi Direct 

Detector, made of cristal PbW04
 5mm each cell

illustrative drawing:1000 hits

 hits: 24495417

 Emax 0.678314 
GeV 

x 0 y 0 z -66045



illustrative drawing:10 000 hits

Bremge: wo 
beam effects
 hits: 5216665

 Emax 0.477702 
GeV 

x 0 y 0 z -66055

 Ee: 10 GeV
 Ep: 275 GeV
 10 000 events generated 
 12x12x24 cubic shape of Lumi Direct 

Detector, made of cristal PbW04
 5mm each cell



GETaLM: wo 
beam effects

 hits: 3246520

 Emax 0.505228 
GeV 

x -5 y 0 z -66060

 Ee: 10 GeV
 Ep: 275 GeV
 10 000 events generated 
 12x12x24 cubic shape of Lumi Direct 

Detector, made of cristal PbW04
 5mm each cell

illustrative drawing:10 000 hits



GETaLM: with 
beam effects

 hits: 3298949

 Emax 0.496139 
GeV 

x 5 y -5 z -66050

 Ee: 10 GeV
 Ep: 275 GeV
 10 000 events generated 
 12x12x24 cubic shape of Lumi Direct 

Detector, made of cristal PbW04
 5mm each cell

illustrative drawing:10 000 hits
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