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ROOT files

We studied the radiation dose and neutron fluence distributions on
EIC TOF, which raise requirements on the detector design

® root file for radiation doses (collision events):
bryceCanyon_radDose_pythia_crossing_angle_10x275_central 7_6_2023.root (22.9 MB)

® root file for neutron fluence (collision events):

MEQ_ONLY_bryceCanyon_fluences_pythia_crossing_angle_10x275_central_7_6_2023.root (13 MB)

® root file for radiation doses (beam+gas):

bryceCanyon_radDose_beamGas_275_central_7_8_2023.root (22.1 MB)

® root file for neutron fluence (beam+-gas):
MEQ_ONLY_bryceCanyon_fluences_beamGas_275_central_7_8_2023.root (12.7 MB)

https://wiki.bnl.gov/EPIC/index.php?title=Radiation_Doses
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® Forward TOF Geometry:
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® Barrel TOF Geometry:
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https://eic.jlab.org/Geometry/Detector/Detector-20231031150001.html
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Radiation Fluence from Collision Events
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Figure 1: hadronic radiation Figure 2: electromagnetic
(collision events) radiation (collision events)

Positions of Forward TOF and Barrel TOF are shown on the plots.
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Radiation Fluence from Collision Events
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Figure 3: 1 MeV equivalent neutron fluence (collision events)
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Radiation Fluence from Collision Events
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Radiation dose distributions
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Figure 4: Doses vs R for Forward Figure 5: Doses vs Z for Barrel
TOF. The maximum value TOF. The maximum value
within each given R is taken within each given Z is taken
(collision events) (collision events)

® The radiation dose at TOF is dominated by EM radiation

e Reference: radiation dose at CMS inner tracker ~ 1 Grad
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Radiation Fluence from Collision Events
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1 MeV equivalent neutron fluences distributions
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Figure 6: Fluences vs R for
Forward TOF. The maximum
value within each given R is
taken (collision events)
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Figure 7: Flences vs Z for Barrel
TOF. The maximum value
within each given Z is taken
(collision events)

® Reference: fluence at CMS ~ 105 neutrons/cm?
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Radiation Fluence from Beam+Gas
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Radiation Fluence from Beam+Gas
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Figure 9: electromagnetic

Figure 8: hadronic radiation
radiation (beam+gas)

(beam-+gas)

Positions of Forward TOF and Barrel TOF are shown on the plots.
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Radiation Fluence from Beam+Gas
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Figure 10: 1 MeV equivalent neutron fluence (beam+gas)
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Radiation Fluence from Beam+Gas
[ee]e] o]

Radiation dose distributions

275GeV beam+gas, top luminosity, 1 run period (~6 months)
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Figure 11: Doses vs R for
Forward TOF. The maximum
value within each given R is
taken (beam+-gas)

275GeV beam+gas, top luminosity, 1 run period (~6 months)
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Figure 12: Doses vs Z for Barrel
TOF. The maximum value
within each given Z is taken
(beam+gas)

® The radiation dose at TOF is dominated by EM radiation

e Reference: radiation dose at CMS inner tracker ~ 1 Grad
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Radiation Fluence from Beam+Gas
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Figure 13: Fluences vs R for
Forward TOF. The maximum
value within each given R is
taken (beam+gas)

1 MeV equivalent neutron fluences distributions

275GeV beam+gas, top luminosity, 1 run period (~6 months)
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Figure 14: Flences vs Z for
Barrel TOF. The maximum
value within each given Z is
taken (beam+gas)

® Reference: fluence at CMS ~ 105 neutrons/cm?
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Radiation Fluence from the Sum of Collision Events a
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© Radiation Fluence from the Sum of Collision Events and
Beam+Gas
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Radiation Fluence from the Sum of Collision Events a
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Figure 15: hadronic radiation Figure 16: electromagnetic
(sum) radiation (sum)

Positions of Forward TOF and Barrel TOF are shown on the plots.
Collision events and beam+-gas distributions are added.
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Radiation Fluence from the Sum of Collision Events a
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Figure 17: 1 MeV equivalent neutron fluence (sum)
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Radiation dose distributions

Radiation Fluence from the Sum of Collision Events a
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Figure 18: Doses vs R for
Forward TOF. The maximum
value within each given R is
taken (sum)
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Figure 19: Doses vs Z for Barrel
TOF. The maximum value
within each given Z is taken
(sum)

® The radiation dose at TOF is dominated by EM radiation

e Reference: radiation dose at CMS inner tracker ~ 1 Grad
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10x275GeV e+p, top luminosity, 1 run period (~6 months)
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Figure 20: Fluences vs R for
Forward TOF. The maximum
value within each given R is
taken (sum)

Radiation Fluence from the Sum of Collision Events a
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Figure 21: Flences vs Z for
Barrel TOF. The maximum
value within each given Z is
taken (sum)

® Reference: fluence at CMS ~ 105 neutrons/cm?
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rom the Sum of Collision Events a
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