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From Blur to Clarity: Image Deconvolu-
tion in Astronomy

Yusuke SAkaI and Shinya YAMADA
Department of Physics, College of Science, Rikkyo
University, 3-34-1 Nishi Ikebukuro, Toshima-ku,
Tokyo 171-8501, Japan

Abstract: Astronomical images provide vital clues to
the nature of the universe, but they are inevitably af-
fected by instrumental limitations and observational
noise. To mitigate these effects, various image-process-
ing techniques have been developed. In X-ray astrono-
my, a common approach is image deconvolution,
which reconstructs the intrinsic structure of sources
using the telescope’s point spread function. Here, we
present applications of such methods with the Chan-
dra X-ray Observatory, renowned for its superb spatial
resolution. Two cases are highlighted: the supernova
remnant Cassiopeia A, on scales of a few arcminutes,
and the microquasar SS 433, on scales of a few arcsec-
onds. These applications have revealed filamentary
structures and detailed circumstellar interactions in
Cassiopeia A, and provided new observational evi-
dence for jet emission processes in SS 433. They also
enable direct comparison with high-resolution obser-
vations at other wavelengths, such as optical, infrared,
and radio, paving the way for future multiwavelength
studies.
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