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Synchrotron radiation background at EIC
Synrad+ simulation of photons due to the final electron Forward magnets. 

Synrad+: MC simulation for synchrotron radiation

10-min intro to Synrad+ here: https://molflow.web.cern.ch/sites/molflow.web.cern.ch/files/

synrad%20quick%20start.pdf

Simulated files can be found in the link 
“SR.10GeV_5kVthreshold_hepmc.tar.gz” here:


https://indico.bnl.gov/event/10974/contributions/
51260/

- “virtual cylinder” comprised of rectangular facets is placed just inside the IR beampipe  
- Electrons are propagated through B field 
- resulting photons which pass through this facet are tracked.
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A csv (or hepmc) file is created for each facet. Each 
row in each csv file represents a photon. Information 

related to hit position, direction, and energy
By Jin Huang

https://molflow.web.cern.ch/sites/molflow.web.cern.ch/files/synrad%20quick%20start.pdf
https://molflow.web.cern.ch/sites/molflow.web.cern.ch/files/synrad%20quick%20start.pdf
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Example (facet #25099)

Hit coordinates [cm] Photon direction 
(unit vector)

Photon energy 
[ev]

Position in the facet 
coordinate system (u,v 

define facet plane)

Related to 
normalization (not 
really photons/s)
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Normalization

- Each facet contains 100k photons


- In order to get a meaningful photon flux (for a 2.5 mA electron beam of E = 10 GeV) 

we weigh each photon by:





where  is a weight included in each facet file,  is the sum of the weights in a 

given facet file, and  is a flux factor provided in the simulations. The resulting weight  

should correspond to photons/s

fi = F[ wi

∑i wi
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Facet geometry (x-y) plane
Each plot (except for the last one) corresponds to a csv file (i.e. a facet).


The last plot is the sum of all others
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Facet geometry (x-y) plane

Radius of EIC 
beampipe
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Registered hits
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Photon direction

Photon direction in in EIC lab coordinate system electron moves towards + ̂z → − ̂z
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Energy distribution
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Hit eta distribution

Electron goes in +η

Photon 
direction

θ

Hadron goes in -η

Hit 
position

“Beampipe”
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Hit eta vs. phi distribution
Electron goes in +ηHadron goes in -η


