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Abstract

SAGA-HIMAT is a cancer therapy project with carbon ion beam, which is promoted by Saga prefecture with public
private partnership. Designs of the accelerator and irradiation system have been started at beginning of 2010,
installation of accelerator devices was from beginning of 2012, and first beam test was end of 2012. Required
accelerator performances for therapy have been achieved such as maximum beam intensity of 10° pps. After beam
commissioning, we will start the treatment at the end of August 2013.
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Figure 1: Beam current on faraday cup at downstream of
bending magnet as a function of magnet current.

Table 1: Operational parameters of ECRIS

Microwave  Frequency : 10.038 GHz
Power :260 W
Bias disk 25V
Gas CHy4
0.03 cc/min
Vacuum jon source : 1.9x10™ Pa
(upstream of ECRIS)
Einzel lins : 7.7x10™ Pa
(downstream of ECRIS)
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Figure 2: Beam current of C** on faraday cup and current
of extraction electrode. Pulse width is 50ms.
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Figure 3: Tuned electric field of IH linac with R&D ones
as a reference values. In both figures, horizontal values
are number of acceleration gap. In left figure, vertical axis
is deviation(%) from calculated values.
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Figure 4: Accelerated beam currents as a function of
acceleration voltage of IH linac and phase between RFQ
and IH linac rf.

Figure 5: Accelerated beam current with IH linac.
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Figure 6: Horizontal COD during acceleration. Horizontal
axis is timing(second) from master pulse.
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Figure 7: Vertical COD during acceleration. Horizontal
axis is timing(second) from master pulse.
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Table 2: Timings of the synchrotron operation

cycle period 3.0666 s

injection timing 32.1018 ms
(from master timing)

rf capture timing 33.333 ms

rf capture period 1.6667 ms

field ramp timing 35 ms

field ramping period 575+2x50 ms

field smoothing period 50 ms

flat top period 1312 ms




Proceedings of the 10th Annual Meeting of Particle Accelerator Society of Japan (August 3-5, 2013, Nagoya, Japan)

Y R T T T T T T

'''''
~al.

1.1

[nC]

t [Sec]

Figure 9: Charge in the ring, that is divided DCCT values
with revolution frequency.
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Figure 10: DCCT trace and extracted beam spill that was
measured with faraday cup at the downstream of
extraction septum magnet.
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Figure 11: Frequency spectrum of extracted beam spill.
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Figure 12: Beam transport lines with synchrotron and
injector.
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Figure 13: Position of beam centers during beam spill with and
without dynamic orbit correction. Horizontal axis values are
timing(second) from master pulse. Vertical is in mm.
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