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P2 Overview 1

Scattering chamber
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P2 Detector radiation exposure
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CONCERNS 3

Possible radiation damage
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(M. Hoek)

Lichtenberg figures in insulating material Radiation induced damage of optical
transmission in Cherenkov radiator
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P2 Detector radiation hardness tests at MaMi 4
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P2 Detector radiation hardness tests at MaMi

Suprasil 3A, Spectrosil 2000 Beam spot: - rastered over 1 cm x 1 cm areas
- visible on fluorescent screen
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P2 Detector radiation hardness tests at MaMi 6

Suprasil 3A, Spectrosil 2000 Beam spot: - rastered over 1 cm x 1 cm areas
70 - visible on fluorescent screen
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P2 Detector radiation hardness tests at MaMi 7

Photograph of fused silica samples after irradiation

Spectrosil 2000 Suprasil 3A
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No visible damage or transmission losses...
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We need transmission in UV region! 8

Calculated: Cherenkov production spectrum for electrons with =1 for

- Spectrosil 2000
- Material with constant n=1.46

Simulated: - Cherenkov light spectrum at location of PMT cathode for quartz bar
with undamaged transmission spectrum

n() for Spectrosil 2000

dN/dhdx

n=146

spectrum at PMT cathode from MonteCarlo (scaled)
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Check for transmission damage in UV region!
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Transmission measurements after irradiation

Transmission measurements of samples in spectrophotometer
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Transmission after irradiation

Transmission measurements of samples in spectrophotometer
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Transmission losses

Transmission loss of samples in spectrophotometer

~260nm
~210nm : ~610nm
? 190 ¢ SPECTROSIL 10-fold P2 dose
= ¢  SPECTROSIL 5-fold P2 dose
n - ¢  SPECTROSIL P2 dose
= ¢  SPECTROSIL half P2 dose
3 #  SUPRASIL 10-fold P2 dose
E el SUPRASIL 5-fold P2 dose
w 5 ¢  SUPRASIL P2 dose
® SUPRASIL half P2 dose
i : 5
40
201
0 - e i gt S -
200 400 500 600 700 800
Wavelength [nm]
Transmission loss relative to original transmission L(1)= T petore ™ T after
spectrum: T T
before

Kathrin Imai

o



Transmission losses

Pure transmission loss per cm [%%]

Transmission measurements of samples in spectrophotometer

(Zoom of previous plot)
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~5% signal Cherenkov light loss per 1 cm between 200nm and 240nm
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Estimated Signal Loss

~5% signal Cherenkov light loss per 1 cm between 200nm and 400nm
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Geant4-simulation with Optical Photon Processes

Cherenkov spectrum at PMT cathode from Simulation
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n{A) for Spectrosil 2000
n=1.46

MonteCarlo before irradiation
MonteCarlo after 1 P2 dose
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Geant4-Simulation with Optical Photon Processes — Signal Loss

Position scan: Comparison radiation damaged quartzes vs new quartzes
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Bleaching with UV light

Attempt to “heal” the quartz samples:  26h in an ancient artificial sun
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CONCLUSION

« Severe radiation damage expected
« Signal decrease and change in Q%-weighting due to transmission loss in UV region
* Need to find practical solution in order to not lose signal over experiment time

g AN

A4 calorimeter during Cherenkov medium “healing” phase

« “Healing” with UV light seems promissing
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