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Synchrotron Radiation (SR) with 5 um Au coating
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o For 18 GeV electron beam, we 
have SR photons escaping the 
beampipe at a rate of 3.3 GHZ 
(6600 photons / 2 us).

o The rate is 10 times higher for 
the high-current electron 
beam.



Motivation

oAndrii produced new SR simulations with the thickness of the gold 
coating on the beampipe increased from 5 um to 10 um.

oFor the 10 GeV electron beam at full current, this decreased to overall 
SR rate for photons exiting the beampipe in the detector region from 
36608 MHz to 13277 MHz.

o In the tracking/vertexing group, we studied the impact of doubling the 
gold coating thickness on

1. Hit rates and data rates for the SVT and MPGD detector
2. Single-particle tracking performance
3. Track reconstruction and primary vertexing in the presence of all beam-

induced backgrounds

oThis allowed us to decide on which coating thickness should be used
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SVT hit and data rates: 10 GeV electron beam + all backgrounds; 
5 um Au coating
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SVT disks digitized hit rates: E-Si Disk 0
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Results with 5um gold coating Results with 10um gold coating

Maximum average RSU rate decreases by about a factor of 4.5



SVT rate comparison: 5 um vs. 10 um coating 
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SVT rate comparison: 5 um vs. 10 um coating 
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For MPGDs with 10 um Au coating:

o rates in CyMBaL (and BOT) decrease by a factor ~2
o for ECTs, decrease of 5%



Single-particle tracking performance: Efficiency

3/9/2026 8



Single-particle tracking performance: Momentum Resolution
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Single-particle tracking performance: Pointing Resolution
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Single-particle tracking performance: Pointing Resolution
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Primary vertexing performance: DIS signal events (Q2 > 1 GeV2)
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Results with 5um gold coating Results with 10um gold coating

NMC: the number of generated charged particles with |eta| < 3.5 
that originate from the true primary vertex 



Tracking performance with all backgrounds: 5 um Au thickness

3/9/2026 13



Tracking performance with all backgrounds: 5 um Au thickness
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Tracking performance with all backgrounds: 10 um Au thickness
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Tracking performance with all backgrounds: 10 um Au thickness
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Tracking performance with all backgrounds: 10 um Au thickness
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Should be able to improve 
efficiency further with better 

seed finding and optimization 
of track-selection cuts



Conclusions

oSR rate for photons escaping the beampipe decrease by a factor of about 3 
when the Au coating is increased from 5 um to 10 um.

oSVT hit rates and data rates show a significant decrease with the 10-um 
coating.

o Impacts on single-particle pointing resolution and primary vertex resolution 
are modest.

o Track reconstruction performance for the 10 GeV electron beam setting in the 
presence of background is improved.

oDue to these studies, we will update the Au coating thickness from 5 um to 10 
um.

o These changes have been made for the ongoing March simulation campaign:
o Coating thickness in geometry: https://github.com/eic/epic/pull/1059 
o Update to Acts material map: https://github.com/eic/epic/pull/1060 
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https://github.com/eic/epic/pull/1059
https://github.com/eic/epic/pull/1060
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