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DEVELOPMENT OF A HIGH-SENSITIVITY BEAM POSITION MONITOR CAPABLE
OF MUON IDENTIFICATION
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Abstract

In the J-PARC muon g-2/EDM experiment, the development and construction of a muon linear accelerator is underway,
and acceleration tests of the low-energy section are currently being conducted. For acceleration beyond 40 MeV, disk-
loaded S-band traveling wave accelerating structures will be used. In the early stages of commissioning, the number of
muons per pulse will be very low, at the level of a few muons, and dark current emitted from the accelerating structures
will also mix in as background. Therefore, a monitor is being developed to separate the muon beam from the dark current

and measure the position of the muon beam.
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Figure 1: Layout of Muon Linac.
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Table 1: Muon Beam at the Exit of DLS

Kinetic Energy [MeV] 212

Intensity [1/s] 1-10°
Repetition [Hz] 25

Pulse length [ns] 10

Normalized emittance [T mm mrad] 1.5

Ap/p 0.1
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Table 2: The material and thickness of the radiator suitable

for muons with energies of 40 and 212 MeV, the number
of photons, and the Cherenkov angle.

Energy Radiator, Nphoton Ocherenkovk OCherenkovk

[MeV] Refractive index n for pu for e
40  Rad. Resistant Glass ~50 16.6 48.7
n=1.516 (=10 mm)
212 Silica Aerogel [3]  ~40 (*) 10.9 222
n=1.08 (t=20 mm)
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Figure 2: Layout of Offner Relay optical system.
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Figure 3: Beam incident position and observed image.
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Figure 4: Beam position and center of gravity of image.
The error bars correspond to the width of the distribution.
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Figure 5: Optical system setup for energy measurement.
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Figure 6: Left figures show the image observed at beam
energy of 208 (upper) and 212 MeV, respectively. Right
figure shows energy and the radius of the observed ring.
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Figure 7: Images when a single muon with an energy of
212 MeV enters different positions of the radiator (left
figure) and when a muon beam with an energy of 208 MeV
enters (right figure).
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