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Study of explosion mechanism of supernovae with X-ray spectroscopic imaging
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Supernova remnants, the remnant of the explosions when stars die, are a
source of diversity in the universe, providing heat energy, kinetic energy, heavy elements, and
cosmic rays to interstellar space. The purpose of this study is to explore the diversity of
supernova explosions through observations of supernova remnants. We measured the anisotropy of the
expansion of the source by drawing Doppler maps of characteristic X-rays emitted from the plasma at
tens of millions of degrees in supernova remnants. As a result, anisotropic expansion was measured
in several Type la supernova remnants. This is well explained by assuming an anisotropically
distributed circumstellar material, indicating the possibility of the existence of circumstellar
material in any Type la explosion with various explosion mechanisms.
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