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Neutrons: Key Element for Enabling Patient-tailored planning 
in particle therapy treatments

Area di ricerca:
Interdisciplinare – Fisica Applicata alla Medicina

Responsabile nazionale: 
Michela Marafini (RM1)

Unità partecipanti: 
Catania (CT), Bologna (BO), Milano (MI), Laboratori Nazionali di Frascati (LNF), Laboratori Nazionali del Sud (LNS), Pavia 
(PV), Roma1 (RM1), Roma3 (RM3), Trento Institute for Fundamental Physics and Applications (TIFPA), Torino (TO).
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nKEEP Call CSN 5 – 2027-2029

In innovative radiotherapy neutrons play a crucial multifaceted role:

Their capacity of travel along the patient makes neutron capable of deliver unwanted dose 
far form target irradiated volume.

Importance of neutron dose inclusion in MC and TPS: lack of measurement OOF

Their capacity of escape from the patient allows for exploiting them for motoring treatment purpose.

A technology capable of PT treatment online verification has been 
researched in the last twenty years!
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In innovative radiotherapy neutrons play a crucial multifaceted role:
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Neutrons can also be exploited as therapeutical beam: BNCT

Neutron sources representation in MC is not yet accurate. 
Measurements and verifications are needed before a solid clinical transition.
TREATMENT PLANNING CAN BE IMPROVED!
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The nKEEP objective is to significantly advance the technology 
used for neutron treatments, improve the assessment and 
management of out-of-field radiation doses, particularly for 
patients with a long-life expectancy who face an increased risk 
of secondary malignancies and develop innovative neutron-
based techniques for treatment monitoring. Within INFN CSN5, 
the expertise, technologies, research facilities and network needed 
to achieve these goals are already in place: the time for neutron 
taming has finally arrived.
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En>10 MeV

En<10 MeV

En<10 MeV
En Full Range

WP1: Dosimetry for pediatric and pregnant patients Roberto Bedogni LNF
WP2: Particle Therapy planning commissioning: optimisation and verification Elisa Fiorina TO
WP3: Models and Monte Carlo simulations Angelo Schiavi RM1
WP4: Clinical translation of neutron-based treatments Ian Postuma PV
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10 INFN Units (+ CNAO, LNL, Trento and Siviglia facilities)

Involvement of clinical facilities to ensure beams availability

About 70 involved researchers, plus others potentially interested

A very cooperative community of particle therapy physicists, the 
most important dosimeter experts, the more relevant neutron 
physics researchers and many analysis, detectors, electronics 
experts in the innovative radiotherapy field.





nKEEP Call CSN 5 – 2027-2029 - Pavia

WP3: Models and Monte Carlo simulations Angelo Schiavi RM1
WP4: Clinical translation of neutron-based treatments Ian Postuma PV

WP1: Dosimetry for pediatric and pregnant patients Roberto Bedogni LNF



nKEEP Call CSN 5 – 2027-2029 – Pavia 2027

Capitolo Richiesta kEur
Consumo 10

Inventariabile 5
Missioni 2 + 10 SJ
Contratti 50

Servizi Richiesta m/p
Officina 1
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