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INTRODUCTION

D ARRONAX Project in Nantes
« Accélérateur Recherche Radiochimie Oncologie Nantes »
D FIRST OF A KIND @ IBA

n 70 MeV Proton & Alpha Particles

n 750uA Protons a > 50kW Beam Power
n Alpha Pulsing system

n Universal target system

1 AMBITIOUS GOAL a 34 MONTHS
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INTRODUCTION

P INDUSTRIAL PARTNERS:

— e

Accelerators fo Industrial
xd Medical Applications
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D CYCLOTRON:
Multi Particle
Variable Energy
High Intensity Protons

n
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Dual Beam
Extracted | Beam

Accelerated | Extracted| Energy |Intensity| Exit
Beam Beam (MeV) (epA) | Ports

H- H* 30-70 750 dual

D D+ 15-35 50 dual
‘Hel* ‘Hel* 70 70 single
HH* HH* 35 50 single
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» BEAM TRANSPORT LINES:
n 6 Lines
n 4 Solid targets
n Alpha pulsing device

D CONTROL SYSTEM a SIEMENS S7 PLC

» USER INTERFACE a INTOUCH
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PROJECT DEV. LIFE CYCLE

Ta=zk Name

PROJECT START
MAGNETIC CALCULATIONS

RON PURCHASING

CYCLOTRON MECHANICAL DESIGN
CYCLOTRON MACHINING
CYCLOTRON ASSEMBLY

START MAPPING

MAPPING

ASSEMBLY & TESTING : :
PACKING & SHIFPING gl
RIGGING & m
INSTALLATION

SITE TESTING

BEAM ACCEPTANCE TESTING
FINAL ACCEPTANCE
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GENERAL DESCRIPTION

 Diameter < 4m

1 Weight > 120t

1 Magnetic Gap.
n 30mm

O Magnetic field:
n 1.55T

D Extraction Radius:
n 1.2m




MAGNET STRUCTURE

O Unique 3 layer structure:
n Sector / Pole / Cover
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MAGNET STRUCTURE
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MAGNET STRUCTURE

5 CORRECTION COILS & *He?*
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O Multicusp Source & 8mA H-
p ECR Source & 700pA 4He?t







CENTRAL REGION

a SPIRAL INFLECTOR
a COMMON FOR ALPHAS & PROTONS

(be.




» CST Model
D 4 Pillars

D 4 Accelerating
gaps

» DESIGN VALUES:
n F~30.4MHz
n Vdee ~ 65kV
n Pygee ~ 20kKW
n Q ~ 8000




RF AMPLIFIER

O 100kW
» Thomson Tetrode
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VACUUM CHAMBER




EXTRACTION CHAMBERS
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O STRIPPING DEVICE a H & D
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p ELECTROSTATIC DEFLECTOR & 4He?* [ HH?
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BEAM TRANSPORT LINES

L JCAT AN 0555 D0 A D ] S L= (=X
EJ Cemorer  Bicher  Edbion  affichege  Inssitin Cutls  Analyss  Fendte e & %
Lo | | | e | O e 42

B

PP BOOERHBYSR
EHSREVHE S

»
]

<2 mW AF

i
-

&b,k

AT

WS BAY RE+3AALBA0EE 5 S48 8 0 ¥P% B Ziny

BATIMENT CATRart. 2007-06-21-00 57,15 BB B

it

[~ TStaR G S TR E T o e O 11 oci - Mot Wond 0 15 ( ;

© 2006



BEAM TRANSPORT LINES
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SOLID TARGETS

RADIOISOTOPE PRODUCTION:
SPECT a 2%1T71/%’Ga/ 111n
THERAPEUTIC a 211At/ %/Cu




O BUILDING:
n LENGTH: 40m
n WIDTH: 28m
n 10 000m:2 concrete
n 3 —=3.7m wide walls
n 6 irradiation vaults
n a DECEMBER 2007
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@Willy Berrd Photographe
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