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BEAM PROFILE MEASUREMENT OF THE ULTRA-SLOW MUON
FOR THE TRANSMISSION MUON MICROSCOPE AT J-PARC/MUSE
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Abstract

We conducted a profile measurement of the ultra-slow muon beam for transmission muon microscopy at the J-PARC
MUSE (Muon Science Establishment). The ultra-slow muons are generated by a laser ionization of thermal muonium emitted
from a high-temperature tungsten target and are then electrostatically accelerated to an energy of 30 keV and transported to the
muon cyclotron. The transverse beam profiles were measured at a transport beamline, confirming that the measurements were
consistent with the result of the Monte-Carlo simulations. In this paper, the simulation and profile measurement results of the

ultra-low muon beamline are reported.
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Table 1: Main Parameters of the Muon Cyclotron

Beam species wt
Repetition rate 25Hz
Operating frequency 108 MHz
Acceleration harmonics 2

Average magnetic field 04T
Extraction radius 0.26 m
Injection: energy 30keV
Injection: transverse emittance (rms) 1 m mm mrad
Extraction: energy 5.2MeV
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Figure 1: Experimental setup at the J-PARC MUSE U-line. The USM beam profile is measured using an MCP-DLD installed
at F3; the diameter of the MCP is 40 mm and position detection is performed by the DLD.
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Figure 2: Simulation results of beam tracking from USM gen-
eration position to F3. (a) transmission efficiency without
muon decay loss. (b) beam envelope of v/5o in the z- and
y-direction. (c) average energy.
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Figure 3: A time-of-flight distribution measured with the
MCP-DLD at F3. The first two peaks correspond to prompt
positrons from the muon production target.
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Figure 4: Measured USM profile at F3. The aperture of MCP-
DLD is 40 mm in diameter.
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Figure 5: Measured and simulated USM beam profile in the x- and y-direction at F3. The black data indicate the measured
data, and the red solid line is a result of Gaussian fitting. The hatched line indicates the simulation result, and the event number

in the simulation was normalized.
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