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© Nuclear Physics©© Nuclear PhysicsNuclear Physics

© Neutron Therapy©© Neutron TherapyNeutron Therapy
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Year Beam Supplied as:
% of Scheduled beam time 

for:

% of Total 
time

% of 
Scheduled* 

time
Energy 

Changes Interruptions
2004 72.0 84.9 6.7 5.9
2005 71.3 83.6 5.5 6.4
2006 66.1 80.3 5.5 7.9
2007 67.1 79.28 5.4 10.4
2008 62.0 75.17 4.0 14.3
2009 70.5 83.7 6.9 7.9
2010 67.6 82.18 5.2 7.3
2011 68.9 85.91 5.4 4.8

Operating Statistics 
for the past 8 years
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4 MW Uninterruptible Power Supply (UPS)
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Power Dips handled by the UPS
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Beam Splitter 
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Electrostatic Channel 
a mirror image of the PSI design
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Magnetic Channel
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Beam behind the 
electrostatic channel

Beam in front of the 
magnetic channel
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Beam Profile 
showing clear separation between the 

deflected part and the main beam



Measured Beam Current
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Beam diagnostics developed for high beam intensities
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New Grid Electronics



Phase Probe Structure in the Vacuum 
Chamber of the Separated Sector Cyclotron
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SSC Non-destructive Beam Phase Probe 
Measurement System
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GTS2 and HMI ECRIS 
Ion Sources

RuPAC-2012, Saint-Petersburg, RUSSIA, 24-28 September 20



RuPAC-2012, Saint-Petersburg, RUSSIA, 24-28 September 21

HMI ECRIS in operation since  2009



GTS2 ECRIS 
partially assembled 
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GTS2 ECRIS
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Xenon beam current produced by the 
Grenoble Test Source (GTS2) 
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New Digital Low Level RF Control System

RuPAC-2012, Saint-Petersburg, RUSSIA, 24-28 September

Phase stability < 0.01 degree
Amplitude stability 1in16 000



EPICS Control System
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Control Room
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11 MeV H- PET Cyclotron – ECLIPSE 
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Ice Building Machine
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Proposed Dedicated Facility for Proton Therapy
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Proposed Radioactive Beam Facility
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Thank you
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The Separated-sector cyclotron
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