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Abstract

One of the main issues of the slow extraction of the J-PARC Main Ring is the large time structure of the extracted beam
induced by the large ripples on horizontal betatron tune. The spill feedback system and transverse RF system are adopted
to cope with the large tune ripple, and the spill duty factor is about 50% in the recent user operations. To understand
and improve the effect of the spill feedback system and transverse RF system, we made a simple simulation for the time
structure of the slow extraction including above effects. In this paper we report the details of the simulation, its behavior

and future prospects.
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Figure 1: Schematic picture of the trajectories of the parti-
cles on the normalized phase space in slow extraction. The

height of the stable triangle, h, is determined by the beta-
tron tune and the strength of the resonant sextupoles.
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Figure 2: Schematic picture of the particle distributions in
the simulation. Upper panel corresponds to the case with-
out transverse RF and lower panel is for the case with trans-
verse RF. The particle distributions are parametrized by R?,
the square distance of a particle from the center of the nor-
malized phase space.
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Figure 3: Simulation result for the extracted beam intensity

with no spill regulation system.
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Figure 4: Simulation result for the extracted beam intensity
with proportional spill feedback signal.
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Figure 5: Spill duty factor dependence on the proportional
gain in the spill feedback signal.
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Figure 6: Spill duty factor dependence on the proportional
gain in the spill feedback signal. The time delay is taken
into account in the simulation.
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Figure 7: Spill duty factor dependence on the gain for the
integral term in the spill feedback signal. The time delay is
taken into account in the simulation.
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Figure 8: Spill duty factor dependence on the strength of
the transverse RF.
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