
DOSIMETRIA DI FASCI DI IONI

A SCANSIONE PER ADROTERAPIA

M. Ciocca

Unità di Fisica Medica, Fondazione CNAO, Pavia



Typical layout for  a proton-therapy facility:

cyclotron, 2 fixed-beam lines, 2 rooms with 

gantry, 1 experimental room



Synchrotron-based
facility



3-D active system: energy variation
+ pencil beam scanning





Peakfinder water column

Experimental data
Lat-integrated Depth Dose Distributions (mono-en. pencil

beams)

Physics basic beam data acquired:
• experimentally
• Monte Carlo simulation (FLUKA or Geant4 codes)

121 MeV
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Transversal dose profiles in air 

EBT3 radiochromic films



Proton 
beams



Carb. ion
beams





Dose to water under ref. conditions

IAEA TRS 398 (2000)



Ioni carbonio: dipende solo dalla camera, non da qualità fascio
(current lack of experimental data!)



(vs 1.5% photons)















Mailed dosimetry intercomparison
for ocular proton RT facilities

(IFJ PAN, Cracovia, PL)

TLD, alanine, 
Gafchromic film



End-to-end test: IMRT and protons



Campo misto di radiazioni e dip. 
risposta rivelatori solidi da E, LET 
(quenching effect): correzioni
sino al 3.5% con simulazioni Monte 
Carlo





In-vivo range monitoring


