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Calorimeter radiation hardness

» Proton irradiation study of
polystyrene scintillators.

» Simulation of polyethylene
neutron shielding. ==

» Neutron irradiation study of
Silicon Photomultipliers.

2/5

V. Mikhaylov, Tests of radiation hardness of SiPMs and scintillators, CREMLINplus WP2 kick-off meeting, 01.07.2020



Neutron shielding simulation

8 cm boron (3%) polyethylene
in assembled module

» We reduced the neutron flux by 50-70% adding
borated polyethylene between the calorimeter module
lead/scintillator blocks and SiPMs.

» Low energetic neutrons are shielded the best,
so we reduce the neutrons captured in SiPM by silicon and
dopants, especially 1°B dopant having huge n cross-section.
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Irradiation tests of scintillators
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c . .- B 2 tests conducted in 2019 by
SiPM + Scintillator V. Kushpil, N. Karpushkin, V .Mikhaylov, Scintillators irradiated at neutron

B measurement setup in NPl | A. Ivashkin (takes this photo) generator of Cyclotron U-120M in NPI
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Irradiation tests of Silicon P
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Calorimeter radiation conditions

Enlarged beam hole 6x6 cm? -> 20x20 cm? significantly reduces the radiation damage
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up to 2x10'* neutrons,/cm? for SiPMs
located 10 cm close to the beam center

Simulation by A. Senger
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Scintillator irradiation test

1 hour

Gy after 2 months
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* Scintillators were irradiated at NPI cyclotron by 1, 5, 10 kGy during 1 — 10 hours

* Lightyield did not decrease up to 5 kGy. After 10 kGy it decreased by up to 20 %

Work was done by V. Kushpil, V. Mikhaylov, A. Ivashkin and N. Karpushkin
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Neutron irradiation experiments
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SiPM performance:
dark current and response to LED
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» Hamamatsu SiPMs are the best, probably due to very small pixels
» New version performs slightly better
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SiPM performance:
guenching resistance and pixel capacitance
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» Quenching resistance and pixel capacitance did not change significantly
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