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Abstract

In the Japanese Spallation Neutron Source (JSNS) of Japanese Proton Accelerator Research Complex (J-PARC),
proton beam with a high power such as 1 MW is induced to the target consisted of mercury. As increasing in the beam
power, the damage of the target becomes serious. Reduction of the peak current density at the target is a key for a constant
beam operation so that a nonlinear beam optics with octupole magnets has been developed. It was found that calculated
beam profile with the excitation of octupole magnets was in good agreement with the experimental result for 0.8 MW
beam. By using octupole magnet, a considerable flat distribution can be obtained with moderate beam loss around muon
production target. The peak current density can be reduced as much as 30 %, which mitigates about 80 % of the pitting

damage at the target.
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Figure 1: Plan of Rapid Cycling Synchrotron (RCS) and

Materials and Life Science Experimental Facility (MLF)
at J-PARC.
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Figure 2: Phase space distribution at target by linear and

nonlinear optics with octupole magnet.
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Figure 3: Plan of octupole magnets placed upstream of the
muon production target.
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Figure 4: Beam envelope due to nonlinear optics for inten-
sity of 10" from n=-8 to -1.
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Figure 5: Beam profile obtained by the MWPM for 0.8-
MW beam compared with calculations for results with and
without octupole.
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width required Kg (dot lines) obtained with Eqgs. (8) and
(11) shown in blue and red lines, respectively.
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Figure 7: Phase space distribution for various phase ad-
vance with Kg obtained by Eq. (11).
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Figure 8: Beam distribution for various phase advances
with Kg obtained by tracking with Eq. (11). Blue, red and
green lines stand for nonlinear, linear and filament model
results, respectively.
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