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Epic Scintillators
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Experimental Setup

 20x2x0.2 cm3 Eljen plastic 
scintillator bar (EJ212), 
wrapped with teflon

 4 SiPMs (2 for each side 
connected in series, AdvanSiD)

 Bias Voltage: 62.8 Volt 
(BD=26.4 V, OV=5 V)
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DAQ

WaveDreams

- 16 acquisition channels

- SiPM power supply 

- Amp w Variable gain and 
PZC

- Bandwidth 900 MHz
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Detector Position

 Proton beam energies from 
60 MeV to 230 MeV

 Beam route:

1) Start Counter (Margherita,  
4 PMT and a plastic 
scintillator 250 μm thick ) 

2) dE/dx Detector

3) STS1, PENELOPE and 
STS2

4) Dose Profiler

 Beam-dE/dx distance: 80 cm

SiPM 1

SiPM 2
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Measurements

Detector performance evaluation

 Energy resolution

 Time resolution Standard deviation of the difference between 
the average photon arrival time at the ends of the bar and 
reference time information (STS1 or the average of the 2 STS 
timestamps)
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Sample Signals
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Scan of Beam Position

Energy measured at bar ends

SiPM 1 SiPM 2
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Scan of Beam Position

Mean and standard deviation of measured energy
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Scan of Beam Position

Energy resolution



12

Scan of Beam Position

Time resolution between SiPMs and STS1
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Scan of Beam Energy

Energy measured at bar ends

SiPM 1 SiPM 2
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Scan of Beam Energy
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Scan of Beam EnergyScan of Beam Energy

FLUKA Monte Carlo Simulation of 
the energy released in the bar for a 
given beam energy 

Measured vs SimulatedMeasured released energy
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Scan of Beam Energy

Energy Resolution vs 
Beam Energy

Energy Resolution vs 
Released Energy
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Scan of Beam Energy

Time resolution between SiPMs and STS1
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Scan of SiPM Overvoltage

Energy measured at bar ends

SiPM 1 SiPM 2

Beam energy 140 MeV
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Scan of SiPM Overvoltage

Mean and standard deviation of measured energy
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Scan of SiPM Overvoltage

Energy Resolution
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Scan of SiPM Overvoltage

Time resolution between SiPMs and average of 2 
STS
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Scan of Sampling Rate

Energy measured at bar ends
Beam energy 110 MeV

SiPM 1 SiPM 2
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Scan of Sampling Rate

Energy resolution
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Scan of Sampling Rate

Time resolution between SiPMs and STS1


