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Abstract

High energy heavy ions for medical use are extracted by slow extraction method with sweeping an acceleration
frequency at Gunma University Heavy lon Medical Center. This method can terminate the extracted beams rapidly,
although extracted beam’s energy and extraction angle vary with time. In order to obtain higher beam qualities for
scanning irradiation, which is under developing in the experimental irradiation room, we are investigating to apply
transverse RF field supplementary before extraction process. Because there exists the spread in the horizontal tunes of
the circulating beam almost 30 % reduction of the time variation of the extracted beam energy was obtained in our
simulation. Further improvement of the energy variation will be performed with rotating scatter located in the high

energy beam transport line.
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Figure 1: Horizontal tune deviation in the separatrix.
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Tablel: Transverse RF conditions for obtaining hollow
distribution in the separatrix

Frequency center 1089790 Hz
Deviation 500 Hz
Repetition 168 Hz
Voltage 3000 VO-p
RF supplied time 2 ms
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Figure 2: Simulation results before (upper) and after (lower) supplying transverse RF field. (a) and (d) show the
particle distribution with the separatrix, (b) and (e) show the spill structure of the extracted beam, (c) and (f) show the

time variation of the momentum of the extracted beam.
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Figure 3: Principle of the rotating scatter.
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Figure 4: Beta-function (upper) and Dispersion (lower)
of a scanning beam line for inserting a rotating scatter.
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Table2: Calculation result of the beam condition during
extraction.

T 400 402.68 MeV/u

T after scatter 397.3 397.3 MeV/u
Scatter thickness 1.38 2.76 mm

ex after scatter 1.723 2.286 mmm-mrad
gy after scatter 2.278 2.560 wmm- mrad
Bx at iso-center 6.398 5 m

By at iso-center 5.496 5 m

X-size at iso-center 3.320 3.380 mm

y-size at iso-center 3.538 3.578 mm

Scatter angle 0 60 degree
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