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In-beam PET

First clinical test 
patient suffering of a 
carcinoma of the lacrimal gland.
Treated with 3.7 *1010 protons
[66.3, 144.4] MeV/u
(28-29)/30 fractions, 2.2 GyE
Monitored for two consecutive 
days (1 and 2 /12/2016)
Compared with FLUKA 
simulations

Dose Profiler

CLINICAL TEST Measurement day 1

Measurement day 2

Simulation day 1

Single 12C 
pencil 
beam (PB) 
shot inside 
rando 
phantom 
(centre) at 
different 
ranges 
(energies). 

20- 15- 10- 5- 0 5 10 15 20
 [cm]recz

0

20

40

60

80

100

120

140

en
tri

es
 / 

0.
5 

[c
m

]

180 MeV

220 MeV

280 MeV

Matter effect studies 
performed against full 
FLUKA simulation of 300 
MeV 12C ions

Reconstructed 
spectrum only: 
no matter effect 
accounted for

After 120 s average activity contour distance < 1 mm
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Statistics: 106 ions ~ 1cm2 

area.  10-20 PB summed up
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End of treatment
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Measurement day 2

6 planes, each one composed of 2 
orthogonally oriented scintillating fibres
layers

10+10 LFS + MPPC modules
2560 acq chns/head
Distance from the isocenter=30 cm

Bi-modal imaging system for in-situ
range monitoring in particle therapy
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