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Abstract

In the J-PARC muon g-2/EDM experiment, small emittance muon beam is injected to the target storage orbit by the
three-dimensional spiral injection scheme. Reduction of the vertical betatron oscillation amplitude is a key to improve
experimental sensitivity. To measure the vertical betatron amplitude, a new storage beam monitor is proposed. This
monitor utilizes thin scintillating fibers to suppress the multiple scattering of the muon beam. A design of this monitor
and a prototype for a proof-of-principle test are described in this paper.
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- Vertical kick of beam by Br
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Figure 1: Principle of 3D spiral injection.
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Figure 2: Injected muon tracks (simulation). Stored muons
follow wvertical betatron oscillations after the pulsed
magnetic field finishes at 120ns.
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Figure 3: Sketch of beam control and diagnosis system for
the E34 experiment.
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Figure 4: Design of storage beam monitor.
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Figure 5: Simulated vertical distribution of muon beam in
one vertical betatron oscillation period. A smear of the
beam by the multiple scattering with the scintillating fibers
is designed to be limited.
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Figure 6: Reconstructed vertical betatron amplitude
distribution from the storage beam monitor compared with
the simulation truth. A good injection case with correct
beam injection parameters (left), and a bad injection case
whose beam pitch angle is shifted by 3mrad from the good
case (right) are compared.
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Figure 7: Design of prototype beam monitor.
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Figure 8: Example of expected signal (simulation).
Oscillation of radial beam position can be seen.
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Figure 9: Prototype of beam storage monitor.
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Figure 10: Example of fiber signal from passed through
electrons. Waveform caused by 100ns beam width and
about 30ns trailing edge of SiPM is observed.
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