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Radiation Simulations

e Radiation simulations run by
Alexa nder JentSCh’ Similar to thOse 275GeV hadron beam+gas, @ 35.0 kHz, 1 fb" min-bias integrated lumi. — 0.00 <y < 2.00 cm (1 bin)
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https://wiki.bnl.gov/EPIC/index.php?title=Radiation_Doses#Radiation_Doses_and_Fluences_from_10x275_GeV_e+p_minimum-bias_events
https://wiki.bnl.gov/EPIC/index.php?title=Radiation_Doses#Radiation_Doses_and_Fluences_from_10x275_GeV_e+p_minimum-bias_events
https://wiki.bnl.gov/EPIC/index.php?title=Radiation_Doses#Radiation_Doses_and_Fluences_from_10x275_GeV_e+p_minimum-bias_events

Updates

* Have now included electron-beam+gas contribution

* Assumptions:
e 26 weeks of 24hr running
 Luminosity of 1 x 103*cm™%s~

* Photons Produced per Cherenkov inducing particle (factors in quantum eff.)
* Window: 100
e Aerogel: 10

e HRPPD Gain of 10°
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Flux Studies — Proton Beam Gas

e Contributions due to beam-gas interactions and DIS were simulated separately

* Take slice for particles passing window Cherenkov cut at z =-168, and for
those passing aerogel cut at z = -125 to get total flux of particles producing
Cherenkov

275GeV p+gas @ 500kHZ , -125 <z < -124 275GeV p+gas @ 500kHZ , -168 < z < -167
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Flux Studies — Electron Beam Gas

* Now, largest contribution
e Causes largest dose to be offset from the beam-pipe

10GeV e+gas @ 500kHZ, -168 < z < -167
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Flux Studies - DIS

* Repeat study for particles resulting from DIS
» Add together all contributions: aerogel/window DIS/Beam-Gas (next slide)

10x275GeV e+p @ 500kHZ , -125 < z < -124 10x275GeV e+p @ 500kHZ , -168 < z < -167
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Total Flux of photons at HRPPD RPPD

Boundary
* Scale total per second flux by Photons Incident on HRPPD per year

26 weeks in seconds

e Add together both
contributions, and scale to 100
photons/particle at window at
10 photons/particle at aerogel

e Assuming all photons travel
straight ahead (naive
assumption for now)

* Total photons incident on
HRPPD in one year of running
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Total Charge induced on HRPPD (Previous
Estimate)

Charge Induced on HRPPD per year

* Scale total flux by HRPPD o E
Gain >
* assuming 10° 40
* Then scale by charge of 20

electron for total charge
induced in a year

e Within pfRICH radius:

* Max Value: 0.011 C/cm? 40
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Total Charge induced on HRPPD (Including
electron-beam + gas contribution)

* Scale total flux by HRPPD Charge Induced on HRPPD per year
Gain
e assuming 10°

Y [cm]

* Then scale by charge of
electron for total charge
induced in a year

e Within pfRICH radius: ~20
* Max Value: 0.8119 C/cm? _40
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Conclusions

e Electron-Beam + gas is by far the largest contribution to Cherenkov
background.

e After 10 years of running, would accumulate charge of approximately 8
C/cm? at gain of 10°
e 26 weeks of 24hr running
 Luminosity of 1 x 103*cm™?%s~
* Photons Produced per Cherenkov inducing particle (factors in quantum eff.)

 Window: 100
* Aerogel: 10

e HRPPD Gain of 10°
e Still within benchmark of 10 C/cm?

* Don’t believe it will affect results, but had some questions about changes
in binning to ask Alex, will update as anything changes.
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