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Development of equiaxial nano-structured tungsten

alloy for next-generation neutron and muon source
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Muonium Target Geometry Design Study for g-2/EDM
Experiment
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The g2 experiment at Japan Proton Accelerator Complex (J-PARC) aims to
study the anomalous magnetic moment of the muon at an unprecedented
precision. The experiment utilized a low emittance muon beam which helps
measure the anomalous magnetic moment of muon ('g—2’) at a higher precision
than previous experiment.

One of the important part in the experiment is the production of muonium (Mu),
followed by ionization process to produce thermal muon. The thermalization
process is the key to cool down the muon beam and obtain the required
low—emittance thermal muon beam for further acceleration. It includes
muonium production, the thermal emission into a vacuum and the ionization
process with the laser.

Currently, with laser—ablated aerogel, Mu emission efficiency at g-2/EDM
experiment is about 0.38%, which is consistent with phase 1 goals (0.46 ppm
sensitivity). However, higher Mu yield to reach the final goal 0.1 ppm is needed.
Thus some possible new Mu target geometry design might be helpful.

In this poster, several Mu target designs were studied. The results of current
design were reproduced and simulation’s validation was checked, where we
followed three main steps: the beam structure, the diffusion model of stopping
muon simulation and the extraction simulation. 7.12 thickness aerogel with
optimized 475 um degrader were used as the surface muon target. The
Geant—4 beamline simulation of H-line was used for optimizing the number of
surface muons. The energy degradation and stopping of the muons in the
target were calculated by a separate G4 simulation.

Based on these steps, Several new target design geometries were tested with
some preliminary results, hopefully to enhance the Mu vyield efficiency. One of
the new design would probably bring about an order of increment in the yield
number.
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Activity of the MLF radiation safety team
in FY2018
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The current state of off-gas processing system
at MLF
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Development of very short period undulators
and test experiments on light generation
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AIST slow positron beam facility for characterization
of defects and free-volumes
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