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Nuclear physics for hadrontherapy 
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Cross section 
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Cross section results
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Cross section results
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Hadrontherapy

Main properties:

● Better dose conformation over the 
tumour volume, minimizing the 
damage in the healthy tissues

● Enhanced biological effectiveness 
for heavy ion therapy (Z>1)

● Mainly proton and carbon ion 
treatment centres

Hadrontherapy: a form of radiotherapy that uses hadrons for the treatment of solid tumours
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Particle therapy brief timeline

2017 – hadrontherapy treatments included in the Italian SSN

1st TAKE HOME MESSAGE: Science needs time!!!
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Particle therapy facilities at present
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Particle therapy facilities in Italy
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CNAO
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CNAO
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 Question:
Any idea about how to detect and track organs 

in motion?

What does hadrontherapy have to do with 
cross sections?
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Nuclear physics (for hadrontherapy)

Nuclear interactions not always included with sufficient details in 
the treatment planning systems (TPS), especially in proton 
therapy

● Target fragmentation in proton therapy 
(Z=1; 50-250 MeV)

● Projectile fragmentation in heavy ion therapy 
(Z>1; 50-400 MeV/u)

● Data available with integrated cross sections 

● Differential cross sections data only from Ganil 
(12C @ 50 and 95 MeV/u, 2011)

Need of differential cross section data to improve the TPS and 
explore the possibility to exploit new particles such as 16O and 
4He 
(lack of data especially for 4He)
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The FOOT experiment

Electronic spectrometer to detect the fragments with Z≥3 and θ<10°

Tracking region:

● Silicon pixel and strip detectors for 
track and momentum reco

● Permanent magnet in Halbach 
conf. ~ 1.4 T  the beam axys⊥

Downstream region:

● Plastic scintillator bars for the  
TOF and dE/dx measurements

● Calorimeter for the kinetic energy 
measurement

Pre target region:

● Plastic scintillator for TOF and 
trigger measurements

● Drift chamber for the beam 
direction and position meas.
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The FOOT experiment
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Electronic spectrometer data takings

2nd take home 
message:
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 Question:
Any idea about how to detect and track organs 

in motion?
Did you enjoy the Lab2go experience?
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Lab2go

LAB2GO È UNA … PAZZESCA
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Scientists (what people think)
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Scientists (reality)

3rd take home message: physics (actually, not just 
physics) is trial and error. The important thing is to 
have fun
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Scientists (reality)
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