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Abstract

In the J-PARC main ring, the current ripples of the magnet power supplies are quite large so that they adversely affect
the slowly extracted beam [1]. They also possibly affect the beams for the fast extraction (FX), whose number of protons
per bunch is more than 3 x 10'3. The effect of the ripples on the beams for FX needs to be estimated by simulations.
In the FX mode, the beam loss concentrates on the period of the injection and the beginning of the acceleration, where
the space charge effect is large. Therefore, the simulation must include space charge effect which usually requires a lot
of computing resources. To simulate the beam dynamics when the space charge effect is very large, we newly developed
the particle-tracking code including space charge effect. The new simulation code is implemented for the usage of GPU
(Graphics Processing Unit) and at least 10 times faster than our conventional code. As a result of the simulation, the
effect of the ripples contributes only 0.1% of the beam survival ratio. However, two resonances at 2v, — 2v, = 0 and

Vg + 21, = 64 contribute 1% of the beam survival ratio.
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Figure 1: Conceptual structure of a GPU.
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Figure 2: How to make a histogram using GPU.
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Figure 3: The fractional current deviation of a bending
magnet power supply as functions of times (upper figure)
and frequencies (lower figure). The data corresponds to the
period of the injection energy.
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Figure 4: The intensity dependence of coherent tune shift
at J-PARC Main Ring obtained by this simulation. The left
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Figure 5: Horizontal and vertical tune distribution at a
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