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1st TERA program: design with CERN in PIMMS a synchrotron 

(for 400 MeV/u carbon ions and  protons) and build it in Italy 
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CNAO FOUNDATION 

in Pavia 

Centro Nazionale di 

Adtoterapia Oncologica 

 

May 2013: 

100 patients treated 

with carbon ions 

and protons 

PIMMS =        

Proton Ion Medical 

Machine Study 

Phil Bryant et al 



2nd TERA program: development and construction of  

« cyclinacs » 
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pulsed source 

 CYCLOTRON 

120 Hz 
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many indipendent 3 

GHz RF power 

sources 

8-16 Units 

to the patient 

tumour target 
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3RD TERA program:TULIP (TUrning LInac for Protontherapy) is a 

“cyclinac” 
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eleven  

10 MW klystrons 

 

patient access 

24 MeV commercial 

cyclotron 

24 MeV 

≤230 MeV 

Rotation: ± 110° wrt the horizontal plane 

	

Thales 10 MW 

klystron 

 solid state 

modulator by 

Scandinova 



TULIP layout 
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TR24 

400 m2 


