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Abstract

In Kyoto University Research Reactor Institute, a fixed-field alternating gradient (FFAG) proton accelerator complex,
which consists of three FFAG rings, had been constructed to make an experimental study of accelerator driven sub-critical
reactor system (ADS) with spallation neutrons produced by the accelerator. The world first ADS experiment was carried
out in March of 2009. In order to increase the beam intensity of the proton FFAG accelerator, a new injection scheme with
H™ linac had been constructed in 2011 and 100MeV - 10nA proton beam with 20Hz repetition was achieved in March
2012. The beam of KURRI-FFAGSs has been used not only for the experiment but also for the irradiation experiment and
aiming to get more stability and intensity of the beam, several developments are ongoing. In this presentation, present
operation status of the KURRI-FFAGs and future plans for the upgrade have been reported.
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Table 1: The specifications of the Accelerators That Make Up KURRI-FFAG Complex
( These values in this table are authorized by the law of the radiation safety protection. )

Name Type Number of  Particle Energy [MeV] Ave. Current [nA]  Purpose

Tonbeta Betatron 1 HT 2.5 20 Injector for the booster

(Proton injector) Irradiation experiment

Booster ring Synchrotron 1 HT 10 1.5 Irradiation experiment

Main ring Synchrotron 1 HT 150 (100) 3 Irradiation experiment
ADS experiment

H™ Linac Linac 1 H™ 11 10 Injector for the main ring
Irradiation experiment

Storage ring Synchrotron 1 Ht 11 10 Proton storage ring

(Neutron source)
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Figure 2: Beam line for the irradiation experiment for the
material.
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Table 2: KURRI-FFAGs Machine Time in the Fiscal Year of 2013

’13/Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec. ’14/Jan. Feb. Mar.
Irradiation Exp. [hr] 153 9 13 15 31 7 0 41 14 3 0
ADS Exp. [hr] 0 0 0 0 0 0 0 0 8 51 0
Beam Study [hr] 0 0 3 11 2 19 19 4 16 0 26
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Figure 3: Irradiation experiment. The aim of this experiment
is to construct the irradiation area for a living body.
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Figure 4: Beam loss during acceleration with the 150MeV-
FFAG main ring.
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Figure 5: The measurement results of betatron tune in the
150MeV-FFAG main ring. In the upper figure, Oms corre-
sponds to the injection timing to the main ring and 22ms corre-
sponds to 100MeV.
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Figure 6: The field index k of the 150MeV-FFAG main
ring. These values has been obtained from the tracking simula-
tion.
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