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What is the CNAO FoundationWhat is the CNAO Foundation

At the end of 2003 CNAO acquires the 
project and hires the design group 

No profit organisation (Foundation) created 
with the financial law 2001 to build the 
national center for hadrontherapy designed by 
TERA Foundation

In 2001 CNAO is created 

Today CNAO is co-ordinating the construction 
of the whole center. 
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To treat patients using hadrontherapy 

To perform clinical and radiobiological reasearch

Main goalsMain goals
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CNAO OrganisationCNAO Organisation

E. E. BorloniBorloni PresidentPresident

G. G. AzzarettiAzzaretti F F -- PoliclinicoPoliclinico San San MatteoMatteo ViceVice--presidentpresident

G. G. DiDi BenedettoBenedetto F F –– ““Fondazione PoliclinicoFondazione Policlinico””

G. De LeoG. De Leo F F -- IstitutoIstituto NeurologicoNeurologico C. C. BestaBesta

C. C. CianiCiani F F -- IstitutoIstituto EuropeoEuropeo didi OncologiaOncologia

U. AmaldiU. Amaldi F F -- FondazioneFondazione TERATERA

S. S. ZurridaZurrida F F -- IstitutoIstituto NazionaleNazionale deidei TumoriTumori

R. R. PetronzioPetronzio PI PI -- IstitutoIstituto NazionaleNazionale didi FisicaFisica NucleareNucleare

G. CoggiG. Coggi PI PI -- UniversitUniversitàà di Milanodi Milano

A. PedottiA. Pedotti PI PI -- Politecnico di MilanoPolitecnico di Milano

G. GoggiG. Goggi PI PI -- UniversitUniversitàà di Paviadi Pavia

P. CapitelliP. Capitelli PI PI -- Comune di PaviaComune di Pavia
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NATIONAL

INFN: co-direction, involvement/responsibility in many technical issues (15), formation

Town of Pavia: land and authorisations

University of Milan: medical coordination and formation

Polytechnic of Milan: patient positioning, radioprotection and authorisations

University of Pavia: electrical plant, power supplies and betatron, safety, formation 

Province of Pavia: logistics and authorisation

University of Turin: interface beam-patient, TPS 

INTERNATIONAL

CERN: special magnets, dipole measurements and diagnostics (+ PIMMS heritage)

GSI: linac and special components

LPSC (Grenoble): optics, betatron, low-level RF, control system 

NIRS (Chiba): medical activities, formation 

Collaborating InstitutionsCollaborating Institutions
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What is the CNAOWhat is the CNAO

The CNAO will be the first italian 
center for deep hadrontherapy.

It will be a synchrotron based 
proton – carbon ion treatment center.

It is presently under construction in 
Pavia.
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Synchrotron HallHospital Building

Construction by: DEC SpA

Final design and direction of work: Studio Calvi, Tekne, Inarcheck

Safety: Studio Gieffe Srl

CNAO coordinator: F. Gerardi
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March  2008March  2008

Hospital building
Synchrotron area
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November 2005November 2005

Just for comparison
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The CNAO accelerator systemThe CNAO accelerator system
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LEBT

0.008 MeV/u H3+

0.008 MeV/u C4+

I ~ 0.7 mA (H3+)
I ~ 0.2 mA (C4+)

LEBTLEBT



Marco Pullia – Cnao Status ReportEPAC 08 – Genova 24-6-08

RFQ-LINAC

LINAC
0.4 - 7 MeV/u H3+

0.4 - 7 MeV/u C4+

RFQ
0.008 - 0.4 MeV/u H3+

0.008 - 0.4 MeV/u C4+

LINACLINAC
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MEBT

7 MeV p
7 MeV/u C6+

I ~ 0.7 mA (p)
I ~ 0.15 mA (C6+)

MEBTMEBT
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7-250 MeV p
7-400 MeV/u C

Slow extraction

I ~ 0.1-6 mA (p)
I ~ 0.03-1.5 mA (C)

Synchrotron

SynchrotronSynchrotron

Based on PIMMS
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Synchrotron hall todaySynchrotron hall today
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HEBTHEBT
HEBT

60-250 MeV p
120-400 MeV/u C

< 1010 p/spill (~2nA)
< 4 108 C/spill (~0.4nA)

Chopper

The first magnets
have been put in place
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Special MagnetsSpecial Magnets

Septa and fast magnets delivered and installed

UniPv
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Power suppliesPower supplies

LN

More than 180 machines
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Beam DiagnosticsBeam Diagnostics

Designed and 
specified 
by CNAO-INFN-CERN

Beam Position Monitor

Flag

LEBT Measurement 
station
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Sources and LEBT Sources and LEBT 
commissioningcommissioning

Measurement
tank

spectrometer

Source

Reached
point
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Beam profilesBeam profiles
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Beam currentBeam current
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SpectrumSpectrum
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EmittanceEmittance
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Summary of commissioning so farSummary of commissioning so far

Analysis line:Analysis line:
–– 1 solenoid1 solenoid
–– 1 spectrometer1 spectrometer
–– 2 diagnostics tanks2 diagnostics tanks

Measurements:Measurements:
–– SpectrumSpectrum
–– ProfileProfile
–– Current (36h)Current (36h)
–– Emittance...Emittance...

Hardware:Hardware:
–– SourcesSources
–– Power suppliesPower supplies
–– MagnetsMagnets
–– Beam diagnosticsBeam diagnostics

–– VacuumVacuum
–– CoolingCooling
–– Control systemControl system
–– ......



Marco Pullia – Cnao Status ReportEPAC 08 – Genova 24-6-08
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ConclusionsConclusions

CNAO is no more a dream, 
it’s becoming true

CNAO construction is 
almost finished

Commissioning has started
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Thank you for your Thank you for your 
attentionattention
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