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Fast 3D Spot Scanning to the Target
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By what sort of fast cycling accelerator can
Energy Sweep Extraction be realized?

RF Synchrotron or Induction Synchrotron?




Principle of KEK-Digital Accelerator (Induction Synchrotron)
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KEK Digital Accelerator ( Induction Synchrotron without Injector )
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Operation
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Schematic View of KEK Digital Accelerator (fast cycling IS) Operation
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Schematic View of KEK Digital Accelerator (fast cycling IS) Operation
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Schematic View of KEK Digital Accelerator (fast cycling IS) Operation
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Extraction with Energy Sweeping
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Leakage of Particles from the Barrier Bucket
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What lattice is required to realize
this extraction method?




Dedicated Hadron Driver System
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Lattice Function and Cell Structure
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Simulation of Extraction with Energy Sweep:
Behavior in the Phase Space




Behaviour of particles in
the phase space
during the extraction
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Controlled Spill Structure and Spill Control Parameter
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Extraction Devices:
Electrostatic Septum
and
Lambertson Magnet

Extraction orbit must be same.

Strong demand It should not depend on energy.

How must the extraction device perform?

B~py E~py




Variable Voltage Electrostatic Septum ( Equivalent Circuit )
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Variable Output Voltage (Simulation and ideal Voltage Profile)
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Lambertson Magnet

—

Extraction region
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Remained Issues and Summary and Prospect
Remained Issues: R

Assessment of the Transverse emittance and energy spread of the extracted beam
Nolinear lattice correction
Practical barriers for social spread: the Pharmaceutical Affairs Law in Japan
It takes more than 5 years to get a license on new scenario.
Summary in any other countries for its first demonstration?

BMNovel scheme of energy sweep extraction in the fast cycling synchrotron,
based on the induction synchrotron concept, was introduced.

M|deal lattice has been proposed for a hadron beam driver for cancer therapies.

BMExtraction system for an energy varying beam was introduced

Prospect N

Uniform 3D spot scanning on a target

Low intensity
operation

‘.' In future

3D spot scanning on a moving target
integrating real time diagnosis of the target position

» Like Medical examination of stomach cancer by X-ray, where
Low cost a patient is turned round and his cancer part is modified or moved by gravitation.
Therapy »Require monitoring the 3D real time image of the cancer part.

m==) Gantry free 3 D spot scanning
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