Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan
PASJ2015 THOLOS

DRRY FRF YT %#RRELE T HEWNEY R

BEME>VOOY
A Compact Hadron Driver for Cancer Therapies using Continuous Energy Sweep Scanning

LAFE A4 /\—H

e Ll A B D) RS B A O 2R — AB) PR R A
Ken Takayama®™ 4 B € D) Takumi Monma® ©, Toshikazu Adachi®®), and Tadamichi Kawakubo®
A High Energy Accelerator Research Organization (KEK)
B The Graduate University for Advanced Studies (SOKENDAI)
© Tokyo Institute of Technology
D) Tokyo City University

Abstract

To realize a slow extraction technique in a fast-cycling synchrotron, which allows energy sweep beam scanning, a zero
momentum-dispersion D(s) region and a high flat D(s) region are necessary. The proposed design meets both
requirements. The lattice has two-fold symmetry with a circumference of 52.8 m, a 2-m dispersion-free straight section,
and a 3-m-long large flat dispersion straight section. Assuming a 1.5-T bending magnet, the ring can deliver heavy ions
(200 MeV/au) at 10 Hz. A beam fraction is dropped from the barrier bucket at the desired timing, and the increasing
negative momentum deviation of this beam fraction becomes large enough for the fraction to fall in the electrostatic
septum extraction gap, which is placed at the large D(s) region. The programmed energy sweep extraction enables
scanning beam irradiation on a cancer site in depth without an energy degrader, avoiding the production of secondary
particles and the degradation of emittance. Details of the lattice parameters and computer simulations for slow

extraction are discussed.
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Figure 1: Extraction in a single acceleration
cycle and Change of Bragg peak positions.
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Figure 2: Compact Hadron Driver for Cancer
Therapies based on Induction Synchrotron.
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Figure 3: Lattice Functions for 1 Super-periodicity.
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Figure 4: Barrier bucket and acceleration
voltage pulse with its reset voltage pulse
(upper). Tracks of particles that have left the
trapping region encircled by a broken line
(lower).
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Figure 5: Phase plot of macro particles with

Vip and V. (note the vertical scale).
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Figure 6: Schematic view of extraction.
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