
Research line:    Materials for radiation detectorsSHINE (2023-2025)

Scientific context:  Organic scintillators
Bottom-up chemical synthesis of novel radiation hard polymers-based 
scintillators aiming at
• overcoming the ageing effects experienced with traditional plastic 

scintillators, preserving light yield
• providing elasticity to match state-of-art flexible photosensors
• detection of fast and thermal neutrons
• achieving discrimination between different particles through light 

pulse shape processing
• enabling additive manufacturing to produce complex geometries
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Can we produce such materials through 
chemistry?

Beyond (Young Grant 
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Acting on the basics of the scintillation mechanism 

Scientific context

 Exploiting the chemical bonds strength of the matrix to 
enhance radiation resistance

 Polysiloxane matrix design to achieve 
• dyes solubility
• maximum energy transfer
• emission λ matching responsivity of the photosensor
• high light yield (>5000 photons/MeV)
• boosted triplet-triplet annihilation mechanism
• optimal dispersion of 6Li and 10B synthesized 

compounds for thermal n capture

C-C based Si-O-Si based

Optical properties investigation: 
excitation/fluorescence spectroscopy

Steering concepts and methods

Light yield evaluation with α and γ-rays
Test with fast/thermal neutrons (@CN-LNL)
→TOF/PSD discrimination from γ

Quaranta et al. IEEE TNS , 57 (2010) 891
Quaranta et al. Opt. Mater. 32 (2010) 1317 S.M. Carturan et al. Rad. Prot. Dosim. 143 (2011) 471 

Background noise

Uncorrelated thermal neutrons

γ - rays
Fast neutrons

T. Marchi et al. Scientific Reports 2019

F. Pino et al.  Scientific Reports 2023



Prior art: the FIRE project (Call 2019-2022)
Flexible organic Ionizing Radiation dEtectors

PI: Prof. Beatrice Fraboni, Univ. of Bologna and INFN-BO

Research Units: TIFPA, LNL, Bologna, Roma3, Napoli 

Indirect detectors based on Organic Photo Transistors (OPTs) 
coupled with polysiloxane scintillators 

Results @APSS/TIFPA. To be published
Results @Labec



Current project: SHINE
Plastic Scintillators Phantom via additive manufacturing techniques
Research Units: 
INFN - Lecce (P.I. Anna Paola Caricato)
INFN-LNL (S.M. Carturan)
INFN-PD (S. Moretto)
TIFPA  (D. Maniglio)

LNL in collaboration with DII-UNIPD
• Design and synthesis of photocurable polysiloxane 

scintillator
• Additive manufacturing of complex geometries
• Incorporation of Perovskites nanocrystals (INFN-CNR Lecce) 

into flexible siloxane

A. Blondel et al.; 2018 JINST 13 P02006 F. Acerbi et al.; NIM A 2020

Large volume detector for 
high energy physics

Time resolved dosimetry in 
proton therapy

Manuscript in submission



Internal skills, national and international collaborations

LNL: Chemical synthesis, material 
compositional and structural 
characterization, moulds mechanical 
design
S.M. Carturan, G. Maggioni, W. Raniero, 
M. Cinausero

TIFPA: Optical analyses, proton beams test 
(APSS)
A. Quaranta, D. Maniglio, M. Cazzanelli, M. Polo

INFN_BO, UNIBO: Flexible Organic 
Photodetectors, Perovskite synthesis
B. Fraboni, L. Basiricò, I. Fratelli, A. Ciavatti

INFN_LE, UNISALENTO: Additive manufacturing, 
Perovskite nanocrystals, polymer thermal and 
structural characterization
A. Caricato, C. Corcione, A. Rizzo, G. Quarta

INFN_PD, UNIPD_DFA: Scintillator 
characterization: Light Yield 
measurements, PSD, TOF
S. Moretto, F. Pino, J. Delgado

CERN: DRD6 (detectors research and 
development on calorimetry)
Etiennette Auffray, Loris Martinazzoli

UNIPD_DII: polymer structural and 
mechanical characterization, 
photocuring kinetics, additive 
manufacturing
G. Franchin, P. Colombo, A. Zanini
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