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Stable from -100 to +200 °C.  

Cheap  

(1 €/g vs. 14 €/g for commercial 
boron doped plastic scintillators) 

Easy to handle (PVT develops 
microcracks after touching) 

Easy to synthesize: large 
volumes available by mixing 

the components 

High radiation hardness 

Polysiloxane Scintillators 



Luminescent dyes for the 
energy conversion into 

light 

O-carborane as thermal 
neutron sensitizer 

n + 10B(20%) → 7Li(0.83 MeV) + 4He(1.47 MeV) + g    

SENSITIZATION (INFN Experiment ORIONE) 

Polysiloxane Scintillators 

POL. PPO Lumogen 
Violet 



EJ-245  
14 €/g 

EJ-212 

Commercial Scintillators 



RADIATION HARDNESS TESTS 

Polysiloxane Scintillators 



Sample a g  a g 

no B 65 ± 16 74 ± 15 - - 

B 4% 44 ± 13 49 ± 12 66 ± 22 69 ± 16 

B 6% 40 ± 14 48 ± 11 64 ± 24 62 ± 15 

B 8% 37 ± 13 41 ± 17 54 ± 17 57 ± 11 

Polysiloxane Scintillators 

% EJ-212 % EJ-254 

SCINTILLATION YIELD 



FAST NEUTRONS 
Pulsed proton beam on LiF target at CN 7 MeV accelerator 
Laboratori Nazionali di Legnaro 
2 ns pulse width, 3 MHz repetition rate.  
Proton energy: 4.0 MeV. Main neutron peak: 2.3 MeV. (7Li(p,n)7Be) 
 
Polyethylene bricks (6 cm) for THERMAL NEUTRONS. 

Neutron Detection 



TOF Measurements 



B 4% B 6% B 8% 

YIELD 72 ± 49 % 63 ± 42 % 59 ± 22 % 

EFF.  0.7 ± 0.2  1.3 ± 0.5 1.4 ± 0.2 

Relative to EJ-254 

Thermal Neutrons 



PSD Preliminary Tests 

HIGH CONCENTRATION OF PRIMARY DYE 
PPO 8% 

Averaged 
Pulses 

Fast vs. 
Slow 



PSS 

Neutron 

Reaction 
products 

Aims of HYDE  
(HYbrid DEtectors for neutrons) 

Light 



Aims of HYDE  

Higher aspect ratio 
Higher interaction volume for neutrons 



Filling tests 

Very good matching and adhesion 
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Preliminary Tests 
3D scheme  

(forthcoming tomorrow by Sabina Ronchin) 



Preliminary Tests 

Response to alpha and gamma of the bare 
3D system 



Preliminary Tests 

3D system covered with 
polysiloxane as converter of 

fast neutron into protons 
400 mm 



Planned Work 

SiPM 

3D 

PSS 

3D detector for reaction products 
APD/SiPM photodetector for scintillation light 

Neutron 



Impiantazione

aggiuntiva p+

Contatto 

ohmico p+

Impiantazione

giunzione n+

sottile

Interfaccia 

ossido/silicio

Scintillatore

Advanced Approach: 
3D – APD 

•  Integration of avalance photodiodes (APD) in 3D 

structures. 
 
 Ion implantation doping 
 
 TMAH wet etching giving 54 inclined walls and ion 

implantation for fixing the breakdown tension. 



Red emitting scintillators 
for standard APD detectors. 

APD 

Red Emitting Scintillators 

1st Dye 2nd  Dye 3rd Dye 

PPO Lumogen Violet Lumogen Red 



Red Emitting Scintillators 
Tests with red enhanced PMT 

LV contribution to 
the scintillation 

yield 



Red Emitting Scintillators 

Tests with APD  
SD 630-70-72-500 Advanced Photonics  

1 mm thin scintillator 

α 

γ 

≈ 40% higher 

light yield 

APD 

γ 
n 



Summary 

Polysiloxane based scintillators are a 
suitable system for neutron detection. 

Polysiloxane systems can be easily coupled to 
3D silicon detectors. 

Red emitting scintillators can enhance the 
sensitivity of silicon based detection 
systems. 

Hybrid PSS+3D detectors are promising for the 
detection and mapping of neutrons. 
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