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Practical Design

$ Objects
® Proton Driver
® Electron Driver
$ Cancer Therapy

& Muon Acceleration



Proton Driver

Energy -~ 1GeV
Beam Current 1mA

Repetition 1kHz(25Hz)



Proton Cancer
Therapy

$ Machine so far;Synchrotron,Cyclotron

® In order to make it more public,
We need,

S more. beam
$ more compact size
$ less maintenance ability

$ less expensive cost



Beam Intensity

® Dose Rate(required); 5 Gy/min(ZS@MeV)

® Duty Factor; 0.3 (respiration
synchronization)
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Beam Current

5 0.1 Gy = 10E11 protons (250eV)
5 1011 1

N, = = X o7 X = 2.8 x 10"'protons / sec

=44.5 nA



Space Charge Limit

& Synchrotron; Injection Energy ~ 7MeV

S Space Charge Limit ~ 4 x 1QE11l ppp




Radiation hazard

Cyclotron : no problem for beam |nten3|ty,
however

$ Hands on Maintenance;Golden Rule

---> Hard for Compact Cyclotron



Summary of proton
therapy machine

& Synchrotron

Beam Intesity is not enough
(respiration mode)

S Cyclotron

Radiqtion Problem



FFAG PPOjeCt Offlce
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