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1992: a year that changed my life
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Arcetri, Florence, 1992



1992: a year that changed my life
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CERN Summer Student, 1992
L3 Collaboration at LEP



The green book (1996)
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Chapter 9 – High frequency proton linac
“Compact Accelerator project”



Cyc-linac: the first idea of  
accelerator complex for theranostics
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U. Amaldi and G. Tosi, The hadron therapy project three years later,
TERA 94/13, GEN 11.



First cyc-linac (2001): 
SC cyclotron of INFN + LIBO 
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U. Amaldi et al., LIBO - a linac-booster for protontherapy: 
construction and tests of a prototype, NIM A 521 (2004) 512-529.



IDRA (2004): 
Radioisotopes, proton therapy and research
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... draco multiorum capitum …



IDRA at Biella (2005):
First project with 30 MeV cyclotron
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IDRA at Biella:
Final project with 24 MeV cyclotron

TERA Symposium - CERN - 15.09.2022 - SB 9



IDRA at the Inselspital in Bern (2006-2007)
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Paediatric IDRA for Stella Maris 
Foundation – Calambrone (Pisa)
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The IDRA publications and notes
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U. Amaldi, S. Braccini, P. Puggioni, 
High Frequency Linacs for Hadrontherapy, 
Reviews of Accelerator Science and Technology
Vol. 2 (2009) 111–131

Other scientific contributors (2003-2006): S. Allegretti, P. 
Ciampanelli, A. Citterio, M. Domnietto, G. Fagnola, A. 
Giuliacci, G. Pittà, S. Toncelli, C. Tronci

+ 16 IDRA Notes



First cyc-linac design of TULIP: 
TUrning LInac for Proton-therapy (2006)
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• 24 MeV cyclotron: injector + radioisotope production
• Advanced spot scanning (moving organ tacking)
• On-line proton radiography 

Patent US8405056 B2 and EP2106678 B1
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The PRASSI project (2003-2006)
Piani di Radioterapia con Adroni e Sistema di Scansione Integrati
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SLIM
with CERN, JRC (beam tests)
and SUCIMA collab. Treatment Planning System (TPS)

MASA (90o SC magnet)
with INFN and U. Genova

(S. Squarcia)

MATRIX
with INFN and U. Torino
(R. Cirio)
and UPO «A. Avogadro» 
(G. Dellacasa)

Supported by

in Milan
C. Priano

G. Pittà

F. Bourhaleb, S. ComiL. Badano, O. Ferrando, G. Molinari



MATRIX
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• Anode: 1024 pixels
• Sensitive area: 21 × 21 cm2

• Pixel dimension: 6.5 × 6.5 mm2



MATRIX at Loma Linda (2005)
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First on-line spot scanning detection



SAMBA (2006): a strip chamber still in 
use at the Gantry 2 at PSI

SAMBA 
Strip Accurate Monitor for 

Beam Applications

U direction (magnet)

T direction (table)
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On-line monitoring spot-by-spot
Precision 90 µµm

Gantry 1 at PSI



PRASSI: collaborations, scientific results, 
spin-off company
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The Bern 18 MeV medical cyclotron
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Production + multi-disciplinary research 
(as in IDRA)

> GMP production of radiopharmaceuticals

> Research with External Beam Transfer Line (BTL) 
line in a separate bunker
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Radionuclides for theranostics
in nuclear medicine
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> Promising pairs: 
> 68Ga/177Lu and 68Ga/225Ac

> 43Sc/47Sc and 44Sc/47Sc

> 61Cu/67Cu and 64Cu/67Cu

> 155Tb/149Tb and 155Tb/161Tb

> Radiometals

> Solid targets
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Sc was highlighted in one IDRA note …
… it is now ready for clinical applications!
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IBA Award 2020

In collaboration with PSI
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Molecules 2020, 25(20), 4706
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August 2003

Thank you                for this great adventure!


