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Imaging Super-massive Black Holes with Sparse Modeling
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In order to obtain resolved images of super-massive black hole shadows, we
developed super-resolution imaging techniques for radio interferometry based on sparse modeling. We
applied newly-developed methods to existing observational data and confirmed its performance, and
resolved the jet root structure at the nearest location from the super-massive black hole of M87. We

realized the first observations with the international mm-VLBI network in Aﬁril 2017. By applying
our methods to the data, we successfully obtained the angular resolution high enough to resolve the
black holes, and showed that imaging of black hole shadow is achievable. We also extended
applications of sparse modeling to various types of astronomy data analyses, and demonstrated its
effectiveness in general astronomy.
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