DEVELOPPEMENT , .
Accelerators for Industrial I T h E C

and Medical Applications

The Single Stage Cyclotron Driver (S2CD")
for the CYCLADS/Project

M.Conyjat and P. Mandrillon

AIMA-DEVELOPPEMENT

Brusselsi ThEC2018




A brief history of Cyclotron Drivers for ADS
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1- The Collaboration with the Energy Amplifier Group of Pr. Rubbia

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH
CERN/AT/95-44 (ET)

CONCEPTUAL DESIGN OF A FAST NEUTRON OPERATED
HIGH POWER ENERGY AMPLIFIER

. Rubbia, J.A. Rubio, S Buonol!, F. Carminati, M. Fiétier?, . Galvez, C. Gelis,
Y. Kadi, R. Klapisch, P. Mandrillon?), J.P. Reval and Ch. Roche

The September 1995 historical CERN Report
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Design of a 1 GeVmulti-stages driver oM ‘*'\;.';:N ommes
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A brief history of Cyclotron Drivers for ADS
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2- TRADE, singlestage driver for a TRIGA reactor (ENEA)

C  Stripping Extraction of 240 MeV-H2+ providing a 120 MeV/-2*3 mA Proton Beam

Stripping extraction of H2+ => 2H+ =>  Intensity doubling !
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The requirements for an industrial ADSDemo
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- Beam Energy. 600 - 800 MeV protons to produce neutrons via spallation.

- Beam Power: P,.,,, 5-10 MWatt.

- Optimized Power efficiency: KPyean/ Pyrig

- Minimized beam losses internal losses< 200 Watt.

- Reliability: reduced down time compared to alternative designs; fewer beam trips

- Beam stability: choice of lon source with multiple injection systems (to reduce beam trips)
- Low investment and running costs

- Facilitated maintenance

U Low number of components

U Easyaccessto components (RF cavities, RF amplifiers, injection and extraction devices, ion
sourcesé)

>> Single stage cyclotron is an attractive solution
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