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Realization of a time-resolved nuclear emulsion detector using a multi-stage
shifter and its application to cosmic gamma-ray observation

Takahashi, Satoru
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The emulsion film has excellent spatial resolution and can capture extremely
precise traces of high-energy gamma rays. Combined with a time-assignment mechanism called a “
multi-stage shifter” (consisting of multiple emulsion films, each stage of which is moved at a
specific period), this telescope can become an excellent gamma-ray telescope. In order to expand the
aperture area and observation time, the key is to make the multi-stage shifter significantly
lighter and longer. We reviewed the driving mechanism of conventional multi-stage shifters and
devised a roller-driven multi-stage shifter that can realize a large aperture area and long
observation time. Finally, a total of four flight models with a total aperture area of 5 m"2 were
realized. In 2023, the first practical application of a roller-driven multistage shifter was
achieved through a balloon experiment.
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