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Transformative research of Type la supernova remnants by pioneering laboratory
astrophysics
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We obtained extremely high mass ratios of Ti/Fe and Cr/Fe from the Type la
supernova remnant 3C 397, revealing that the central density of its progenitor had been about three
times higher than theoretically expected values. This is the first observation of a supernova
remnant or even a supernova that has successfully constrained the progenitor™s pre-explosion
density. We also developed an electron beam ion trap to obtain atomic data of the Fe-group elements
that help improve the reliability of the astrophysical observations. Experiments at the large
synchrotron radiation facility SPring-8 were carried out for spectroscopy of highly-charged ions of
the Fe-group elements.
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