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Transmission Muon Microscope by muon microbeam, realizing 3-D Imaging
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By combining the novel knowledge of optical and accelerator science and
electron microscopy we are developing transmission muon microscopy and establish a completely new
microscopic imaging technique. Muons, which are 200 times heavier than electrons, have an ability to

penetrate a sample about 200 times at the same velocity and have a potential ability to visualize
electromagnetic fields because they are charged particles. By increasing the re-acceleration energy,

it is potentially possible to achieve 3D tomographic measurements in a region of 10 y m thickness,
which is unreachable even with an ultra-high-voltage electron microscope, and to observe live cells
through the microscope. A completely new microscope that bridges the resolution gap between electron
microscopes and optical microscopes will be born. In addition, ultra-slow muons will be
re-accelerated to produce a high-brilliance muon microbeam for muon diffraction experiments.
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