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Outline

Backgrounds at the EIC

* Synchrotron radiation

* Primary collisions
* l[onization radiation
* Low Energy Neutron Radiation

* Beam-gas induced

* Electron-gas interactions
 Hadron-gas interactions

Wiki page to document background studies



https://wiki.bnl.gov/EPIC/index.php?title=Background
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Synchrotron radiation

- Caused by quads and bending magnet upstream of IP

Simulations based on Synrad+ (by M. Stutzman)
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Synchrotron radiation event generator
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Synchrotron radiation results
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Primary Collisions

-Primary collisions — substantial fraction of ionizing radiation and low-energy neutron flux in the hall
-Simulations based on Pythia 6 tuned to HERMES, COMPASS and HERA with Q2 > 10-° GeV?2
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vacuum after 10000 Ah (running

Electron Beam-Gas interactions [y speireroriies

Electron beam-gas

EMCals Pythia6

Interaction of beam particles with
residual gas molecules in the beam pipe
can impact detector performance and/or

mimic physics signals
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ATHENA detector - . . vacuum after 10000 Ah (runnin
update in progress Hadron Beam-Gas interactions oF B month at 10% Cnf,zs-1) -
-concerning large hadronic cross section of the p/A, ..~ + leest oas interactions

-Secondary interactions of produced particles with detector components is one of the main sources
of neutrons that thermalize within the detector hall
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Background comparisons

hits per second from dd4hep
hits per second (threshold applied)
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Testing background impact
Need to simulate dataset that emulates true EIC environment as precisely as possible

- mix signal and background sources

- propagate sample through GEANT simulation to assess impact on detector performances

N
signal + Z background,
i=1

After mixing, we also need
realistic measurement conditions,
e.g. track reconstruction not
based on truth seeding

x and y weighted TrackerEndcapHits distribution for 5um goldeg
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N tracks

Progress on track reconstruction

h_nTracks_vs_theta_copy
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1 < p= 2GeV/c
Juggler/ACTS 19.9 version, using ACTS’ binned seeder

Maximum seeds perspace point middle set to 2
(minimumnot yielding a poor efficiency)

Mastly 1 seed/track, but some 3 or 4 seeds/track
~ 2% of seeds fail due to issues with binned seeder

Forward Ap/p slightly deteriorated vs. truth seeding,
but in the ball park
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Summary and Conclusions

-Several background sources have been identified and studied. Recently, a background task
force was formed

-Synchrotron radiation studies have been updated with newest EPIC detector version
-Other backgrounds were studied with ATHENA detector and details need to be updated
-Largest background source expected to be beam - gas interactions

-Currently working on functionality to combine backgrounds and signal

-Next step will be to study background impact on detector performance and physics, e.qg.
Impact on track reconstruction

-Realistic track finding is underway
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Thanks for your attention
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