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Abstract

At Kyoto University Research Reactor Institute, using the 150 / 100 MeV proton beams from FFAG accelerator,
various kinds of experiment have been carried out: injection to a subcritical core for the studies of the accelerator driven
system (ADS), irradiation to the material used for the ADS reactor, irradiation to the chamber filled with air to measure
the chemical species including radiative and non-radiative aerosols, basic studies for BNCT irradiating living cells of
rats. We are also planning to upgrade the beam current of micro amperes aiming to the proton driver of pulsed neutron
source. In this report, the study of beam experiments and simulations for the purpose of reducing the beam loss in the
main ring will be described as well as the current status of the facility.
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Figure 1: A serious trouble in RFQ happened in November
2015. The coolant, which is an 1:1 mixture of deionized
water and ethylene glycol leaked into the vacuum thru the
holes produced by erosion.
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Figure 2: The replacement of the RFQ has been done.
The beam from the LINAC composed of the RFQ, DTL1
and DTL2 has been successfully detected at the exit of the
DTL2 by using a fluorescent screen monitor.
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Figure 3: Beam simulation studies have been done to un-
derstand the mechanism of beam losses within the first
1 ms after the beam injection. The energy loss and the
scattering angle of the particles have been calculated using
GEANT4. Distributions of the energy loss and the scat-
tering angle are shown in (a) and (b), respectively. Using
these quantities, beam simulations have been performed.
In the plot (c), the solid and dashed lines respectively show
the acceleration and charge exchange efficiency as a func-
tion of the value of horizontal beta function which should
be 2.9 m at the foil. In the plot (d), the upper and lower
lines show the survival ratio at 1 ms after the injection of
the beam with the momentum spread of 0.3% and 0.1%,
respectively as a function of the value of the dispersion
function which should be 0.6 m at the foil. The plot (e)
and (f) are show the survival ratio at 1 ms after the injec-
tion of the beam as functions of the beam horizontal beam
emittance and the momentum spread Ap/p, respectively.
Plots (c) - (f) show that the most sensitive parameters to
the beam losses are the central value and the spread of the
beam momentum.
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Figure 4: The left plot shows the circulating beam current measured by using the bunch monitor as a function of the
acceleration time. From 1 ms to the timing of the beam extraction, there are still fast beam losses at the time 2.7 ms,
4.3 ms and 20.1 ms. The middle plot shows the tune variation during the acceleration. Squares are measured tune and the
numbers beside them are the timing from the beginning of the acceleration. These plots imply that the betatron resonance
crossings cause beam losses. According to the simulation studies aiming to reduce the tune variation, it is possible to
squeese the footprint of the tune variation and avoid crossing the resonance lines of the order less than 4th by adding the

correction coils and correction poles.
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Figure 5: The ERIT ring is now under modification. Ad-
ditional poles have been installed in order to modify the &
value suitable to demonstrate the surpentine accelerations
and the extended ERIT mechanism.
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