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Study of gamma-ray bursts with optical near-infrared simultaneous polarimetry
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We developed an astronomical instrument that can observe linearly polarized
light from visible light to infrared light with one exposure to study the structure of the
relativistic jet (plasma outflow flowing at a speed close to the speed of light) of gamma-ray burst,
which is the most energetic explosion phenomenon in the universe. For this purpose, we developed a
special polarization element called a wedged double Wollaston prism. We attached this instrument to
the Kanata telescope of Hiroshima University, and performed simultaneous optical and infrared
polarization observations for several gamma ray bursts. We revealed that the shock wave front
propagates along spiral trajectory in the jet based on observations of the time variation of
polarization of one gamma-ray burst immediately after the explosion. We also developed a low-noise,
large-format near-infrared sensor for astronomy based on Indium-Gallium-Arsenicum composite material

by collaboration with a Japanese manufacturer.
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