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Abstract

A muon beam has been provided for scientific, engineering and archeological analysis at the Research Center for Nuclear
Physics (RCNP) with the continuous proton beam (1.1uA, 392 MeV). The notable feature of this beamline is that the muon
beam is generated by a cylindrical target (20 mm in radius, 200 mm in lendth) covered with a large-acceptance superconducting
solenoid magnet. Here, we discuss a new effective method to produce pion and muon near a surface of the cylindrical target using
the proton hollow beam. Simulation results show that by injecting a proton beam at 19.5 mm from the center of the cylindrical
target, the muon yield is about three times higher than that of the conventional method. We expect that the number of available
muon beams will increase more efficiently for the SR, non-destructive elemental analysis, etc., in the next generation muon

beamline.
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Figure 1: Schematic layout of the WSS and MuSIC beamlines
at RCNP. The 392 MeV proton beam is delivered from the
Ring Cyclotron accelerator via the WSS beamline. When two
octupole magnets are inserted in the WSS beamline, the proton
hollow beam can be formed at a muon generation target at the
center of the MuSIC muon source . Inset (a) shows a cross-
sectional view of the superconducting solenoid and the muon
generation target. Inset (b) shows a photograph of the muon
generation target made of graphite.
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Figure 2: Simulation results of muon generation points in and
around the graphite target. A hollow beam radius is (a-1) (a-
2) r = 0 and (b-1) (b-2) » = 19.5mm, respectively. (a-
1) (b-1) indicate generation points of all muons. (a-2) (b-2)
indicate generation points of muons that are detected at the
virtual detector installed at the exit of the solenoid magnets.
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Figure 3: Hollow beam radius dependence of muon yields
for surface muons (generated inside of the target, shown in a
red square) and decay muons (generated outside of the target,
shown in a blue square) when the generated muons is trans-
ported to the virtual detector downstream.
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