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Life Sciences

Spinning of nuclear and particle physics technologies to the benefit of 
medicine

• Increasing accuracy in external and internal radiotherapy
• Novel implant technologies
• Improving cancer diagnostics tools



QuARC – A quality assurance range Calorimeter
Saad Shaikh, Raffaella Radogna, Fern Pannell, Ruben Saakyan, Spyros Manolopoulos, Derek Attree, Connor 

Godden, Simon Jolly

lStack of water-equivalent  polystyrene plastic scintillator sheets [1] 
that sample proton energy deposition along path.
lEach coupled to a photodiode to measure light output proportional 
to proton energy (with quenching corrections).
l modular 32-channel ADCs for zero-deadtime measurements at 
over 5 kHz, read-out by an FPGA.
l fit of depth-light curve to reconstruct Bragg curve and recover
proton range.

90MeV proton beam

Detector able of fast real-time range measurements without 
compromising accuracy to determine range of protons in proton beam 
therapy.



MLS ANALYSIS OF INSIDE IN-BEAM PET IMAGES FOR THE DETECTION OF 
MORPHOLOGICAL CHANGES IN PATIENT TREATED WITH PROTONTHERAPY

M. Moglioni, A.C. Kraan, A. Ber1, P. Cerello, M. Ciocca, V. Ferrero, E. Fiorina, E. Mazzoni, M. Morrocchi, F. Pennazio, A. Re1co, V. Rosso, 
G. Sportelli, V. Vitolo, M. G. Bisogni



A Reconfigurable Detector for Measuring the Spatial Distribution of Radiation 
Dose for Applications in the Preparation of Individual Patient Treatment Plans
Maciej Kopeć, Tomasz Fiutowski, Paweł Jurgielewicz, Damian Kabat, Kamila Kalecińska, Łukasz Kapłon, Stefan Koperny, 

Dagmara Kulig, Jakub Moroń, Gabriel Moskal, Antoni Ruciński, Piotr Wiącek, Bartosz Mindur, and Tomasz Szumlak



ORIGIN, an EU project targeting real-time 3D dose imaging and source localization in 
brachytherapy: commissioning and first results of a 16-sensor prototype

A. Giaz, N. Ampilogov, M. Caccia, S. Cometti, W. Kam, S. O’Keefee, M. Martyn and R. Santoro



AstroparJcle experiments to improve the biological risk assesment of exposure to 
ionizing radiaJon in the exploratory space missions

Alessandro Bartoloni , Nan Ding, Gianluca Cavoto, Cris9na Consolandi, Lidia Strigari



Visual prosthesis based on Silicon PhotoMul@pliers: the 
SPEye project

P.W. CaUaneo on behalf of the SPEye Colllabora9on



Fast Timing MPGD for ToF-PET
Filippo Errico, Anna Colaleo, Marcello Maggi, Antonello Pellecchia,

Raffaella Radogna, Piet Omer J. Verwilligen



Performance of monolithic BGO crystals as gamma detectors using a 
Neural-Network event decoding algorithm

G. Sportelli, M. Morrocchi, M. G. Bisogni, P. Carra, E. Ciarrocchi, V. Rosso, N. Belcari



Characterisa@on of a scin@lla@ng fibre-based hodoscope exposed to 
the CNAO low-energy proton beam

Riccardo Rossini, Roberto Benocci, Roberto Bertoni, Maurizio Bonesini, Massimiliano Clemenza, Alessandro
Menegolli, Erik Vallazza, Gian Luca Raselli, Ludovico Tortora, Marco Prata, Marco Pullia, Massimo Rossella



Characteriza@on of charge sharing and fluorescence effects by 
mul@ple counts analysis in a Pixie-II based detec@on system. 

P. Delogu, V. Di Trapani, D. Dreossi, B. Golosio, R. Longo, L. Rigon, P. Oliva



Other societal challenges

Spinning of nuclear and par@cle physics technologies to the benefit of 
society

• Homeland security
• Environmental sustainability
• Cultural Heritage
• Novel science divulga;on
• Instrumenta;on on the crossroads between nuclear and applied 

physics and beyond





uRANIA: a micro-Resistive WELL for neutron detection

Matteo Giovannetti LNF-INFN on behalf of the uRANIA-V project



Design and characteris.cs of a novel Single Plane Compton 
Gamma Camera based on GAGG scin.llators readout by SiPMs

Om Prakash Dash, Tomislav Bokulić, Damir Bosnar, Mihael Makek and Petar Žugec
Department of Physics, Faculty of Science, University of Zagreb, Bijenička c. 32, 10000 Zagreb, CroaLa

A novel concept of a Single Plane Compton Gamma Camera based on scin9llator
pixels read out on only one side by SiPMs. The scaUerer layer made of 8x8 array
of 3 x 3 x 3 mm3 GaGG scin9llators, with a 3.2 mm pitch. Matching plexiglass
lightguides connect the scaUerer layer to another 8x8 array of 3 x 3 x 3 mm3

GaGG scin9llators which serves as the absorp9on layer. The laUer is coupled to a
matching array of 8x8 silicon photomul9pliers. The scaUerer and the absorber
pixels in one column are read out by the same SiPM thus minimizing the number
of readout channels.Figure 1. Schema(c of the detector 

module:
Yellow- GaGG, white- lightguide, Red -
SiPM.             

Figure 2. Detector assembly: first row of pixels after placing ESR
from three sides in the box (left), the final assembly (right).

Figure 4. Reconstructed image using back-projec(on
algorithm on the measured Compton events

19.1°C

Figure 3. Characterization of the energy resolution
in at 662 keV in the front-layer pixels



Open-Sky muon tomography for                
Glacier Monitoring

A. Cervelli (INFN-Bologna) , S. Rabaglia (Universitá di Bologna) , M. Sioli (Universitá di Bologna) 



The ANET Compact Neutron Collimator
Valeria MonL on behalf of the ANET collaboraLon 

(Universita degli studi di Torino and INFN Torino, Italy



Measurement of the muon flux in the bunker of Monte Soratte
with the CRC detector

Giuliano Gustavino
CERN



Qualification of New Companies for the Production of Resistive 
Plate Chambers

O. Kortner, H. Kroha, D. Soyk, T. Turković, MPI for Physics, Munich, Germany



The use of Low-temperature Cofired Ceramics technology in Gas 
ElecJron Mul.plier Microstructures

Piotr Belowka, Waclaw University of Science and technology



Beam monitoring detectors for High Intensity Muon beams

Giovanni del Maso, PSI


