
Hypoxic cold irradiation tests of 
HGCAL plastic scintillators at 

GIF++

E.Popova, A.Kaminskiy, A.Kalinin, D.Philippov,

A. Belloni, S. Eno, B. Kronheim, T. Edberg, C. Palmer, T. Kolberg, F. Sefkow, J. Mans, K.Gill

116.03.2023



16.03.2023 2



16.03.2023 3



16.03.2023 4



16.03.2023 5



16.03.2023

6

MIP

MIP should be visible during all HGCAL lifetime

SiPM_on_tile: SPS spectrum and MIP signal
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Prediction for the light loss due to scintillator ageing
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Expected permanent and temporary damage with 
annealing for 10 years of HGCAL operation

Total absorbed dose
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https://indico.cern.ch/event/1183241/contributions/5154931/attachments/2555125/4408142/eno_hamburg_hypoxic.pdf

Atmosphere, T

https://indico.cern.ch/event/1183241/contributions/5154931/attachments/2555125/4408142/eno_hamburg_hypoxic.pdf
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A lot of studies performed by UMD group at Goddard 
Space Flight center (USA) 

https://indico.cern.ch/event/1183241/contributions/5154931/attachments/2555125/4408142/eno_hamburg_hypoxic.pdf

Still many open questions.
Answers are crucial for the 
HGCAL desigh

https://indico.cern.ch/event/1183241/contributions/5154931/attachments/2555125/4408142/eno_hamburg_hypoxic.pdf


Tasks for GIF++ HGCAL tiles study:

• Long term irradiation (months) 
with dose rate D~0.2-0.5 Gy/h 
up to ~50 Gy at T=-30C and dry 
hypoxic atmosphere – GIF++

• Long term annealing (months) 
at T=-5C with dry air (some lab 
at CERN, Point5, testbeam?)

• Long term monitoring system 
for HGCAL SiPM-on-tile (years?) 
at conditions of HGCAL 
operation (T=-30C, dose rate D 
~0.15 Gy/h, dry hypoxic 
atmosphere) GIF++ 
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CMS membrane plant

LS



Regular access to GIF++ every Wednesday16.03.2023

cosmics

Sr90

Re-movable stage

Trigger 
for Sr90

Trigger for cosmics

Cs137

preamp

Draft drawing, not final system

• Dose rate ~0.15Gy/hour (max 0.5Gy/h)

Outline of  the setup for irradiation at GIF++

Not under irradiation (?)

Cooling system

Cold gas

foam
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Source Sr90

Cosmics 1
26-27 January

Cosmics 2
27-30 January

Trigger
8x8mm2

LY=71,19

LY=72,1

LY=70,41

LED
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DAQ for GIF++ test 
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• Preamps under Cs137 irradiation

• SiPM SPE spectra from LED with presence of Cs137

• SiPM+tile cosmics signal with presence of Cs137

• Dosimetry at place of installation – who and how?

1416.03.2023

Setup is superlight: PCB, plastic, foam.
EM and humidity  shielding :  200 um copper

Starting point for the closest 2 weeks:
Small prototype feasibility tests at GIF++ 
with room temperature and dose rate 
D~0.2-0.3 Gy/h 1 week



SPS
Charge 

SPS Amplitude
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The Cs137 background  was 
simulated by illumination of the 
SiPM with continuous light. 

With background current 
I=1.7 uA, we can effectively 
resolve the peaks in single 
photoelectron spectrum

Overvoltage=4V
SPS resolution with LED

Preliminary tests in the lab
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HGCAL GIF++ program challenges:

• Long term tests at cold environment
• 100% continuity
• Gas mixture (hypoxic dry air).

• Multiuser ussies at GIF++
• Dose rate variation at GIF++ (different attenuations)
• Dose rate might be changed due to the other users requests or source 

maintenance work. How should we proceed? To accumulate different 
dose rates or to find a shadow place to wait with -30C without 
irradiation?

• Sr90 during gamma irradiation?



backup

1716.03.2023
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https://indico.cern.ch/event/1183241/contributions/5154931/attachments/2555125/4408142/eno_hamburg_hypoxic.pdf

https://indico.cern.ch/event/1183241/contributions/5154931/attachments/2555125/4408142/eno_hamburg_hypoxic.pdf
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https://indico.cern.ch/event/1183241/contributions/5154931/attachments/2555125/4408142/eno_hamburg_hypoxic.pdf

Not possible

https://indico.cern.ch/event/1183241/contributions/5154931/attachments/2555125/4408142/eno_hamburg_hypoxic.pdf

