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Summary

* CNAO overview

* Current LINAC system

* New features with Libera LLRF
* Final considerations
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CNAO figures
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Project goals

* Reduce treatment timing

* Improve machine reliability and stability
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CNAO machine

Treat. Room 1

Vertical line

Energy range (MeV/u) : Switching
Protons: 60-250 (30-320mm) magnets
Carbon: 120-400 (30-270mm)
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LINAC system
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Current LINAC Control System (LCS)

Operator
request

No direct connection with
CNAO MTG

Non user friendly HMI

LCS not integrated with CNAO
control system

No signals monitoring
Analogic components
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Undesired behaviours
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New LCS configuration with Libera LLRF
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Commissioning
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Commissioning
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Initial results

* Faster troubleshooting

Expected benefits

* Improved system stability

 Failure events reduction

Further LLRF implementations

* Plunger control integration in LLRF

e TOF measurements with LLRF
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CNAO tomorrow: the third source
From 2023...

' ]: | ]ﬁ | =T : b e AISHa source for Helium, Lithium,
i ' Oxygen and Iron for new clinical
protocols (He, O, Li) and
biological/material experiments for
space radiation research.
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Contacts

stefano.foglio@cnao.it
simone.garlaschelli@cnao.it

Fondazione CNAO

Strada Campeggi 53
27100 Pavia
Italy

WWW.CNhao.it
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https://www.linkedin.com/company/fondazione-cnao/
https://twitter.com/fond_cnao?lang=en
https://www.facebook.com/FondazioneCnao/
https://www.youtube.com/channel/UCATeGMUiu7tSvRVHYaB66ZA

LINAC - cavities

RFQ
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LINAC - RF amplifiers

16.816 MH ——
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Transfer functions
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Phase (rad)

IH open loop transfer function calculated from signal acquisitions
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CNAO tomorrow: expansioﬁn

Project approved and . e
financed in 2019 by ‘
Ministry of Health

o T

Expansion Area [
.;‘A s

» -
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CNAO tomorrow: expansion

Synchrotron room i

Single room facility with gantry for protons

Contract signed with Hitachi:
December 5%, 2019
Operational end 2023
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CNAO tomorrow: BNCT

Collaboration agreement signed
September 2020
Operational end 2023

o particle I

e / 1.47 MeV

Neutron

-

108

(Boron isotope)
0.84 MeV
Repching 4 um

Li nucleus

alpha@beam

Tumor cell

Diameter 10-20um ——%
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