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HERD: The High Energy Cosmic-Radiation Detection facility

First test measurements on the bar-shaped PSD 
with SiPM readout at GSSI-LNGS

Francesca Alemanno, Ivan De Mitri, Dimitrios Kyratzis, Zhaomin Wang  
Gran Sasso Science Institute (GSSI) & INFN-LNGS
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EJ200 Plastic Scintillator’ Properties
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Scintillator’ Preparatory Phase @ GSSI-LNGS
Scintillator’ bar inventory:

1) 50 x 12 x 1 cm – 3 SiPMs/side2) 40 x 12 x 1 cm – 3 SiPMs/side3) [50 x 6 x 1 cm] x 2 – 2 SiPMs/side4) [50 x 3 x 1 cm] x 2 – 1 SiPMs/side5) [50 x 2 x 1 cm] x 2 – 1 SiPMs/side
New scintillator types are bought and will be added to the inventory
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SiPM characteristics’ overview
Hamamatsu
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SiPM characteristics’ overview
AdvanSiD
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Detector setup
First tests involving AdvanSiD SiPMs, specifically: ASD - NUV3S 
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Detector setup

Utilization of 50 x 3 x 1 cm scintillator’ bars with 1 SiPM readout on each side 

Successful tests considering the PS bar + SiPM configuration including:
● Counting rate’ uniformity on both sides
● Light leakage prevention
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Detector setup
Configuring a coincidence setup involving an ensemble of PS+PMT and PS+SiPM   
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Detector setup
Coincidence setup for timing measurements (ongoing)

#1

#1  –  PS + PMT#2  –  PS + fast PMT (“finger”)#3  –  PS + PMT#4  –  PS + SiPMs#2
#3 #4
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Detector setup

Checking the overlapping signals (both Analog and Digital) of the utilized SiPMs in order to maintain similar behavior on each side of the scintillator bar.(Vbias = 30 V, Vbr = 26.5 V)
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Detector setup
Configuring a coincidence setup involving an ensemble of PS+PMT and PS+SiPM   
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First Results @ GSSI-LNGS

SiPM#1 [L1] + Trigger[L1] + [R2] + TriggerSiPM#2 [R2] + Trigger

Preliminary
Counting Rates
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First Results @ GSSI-LNGS

Preliminary

Preliminary
RTotal

RL 1+Trigger
=
RTrigger∗ε L1∗εR2∗ε geom
RTrigger∗ε L1∗εgeom

=εR 2¿

Left / Right SiPM ratio

Detector efficiency
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First Results @ GSSI-LNGS

Charge histograms exported in varying positions with regard to the trigger placement.

Preliminary

Trigger geometry is not yet optimized
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First Results @ GSSI-LNGS

Preliminary
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First Results @ GSSI-LNGS

Preliminary
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Next steps
First PS + SiPM configuration successfully built:
● SiPM overlapping signals [done]
● Timing measurements [ongoing]
● Efficiency measurements [ongoing]
● Utilization of the DAQ system (provided by Lecce)
● Comparison between varying scintillator’ sizes
● Utilization of Hamamatsu SiPMs and comparison with AdvanSiD.
● Acquiring new scintillators and SiPMs 
● Beam test preparations for the upcoming year
● Optimizing the shape of both scintillator’ ends
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