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I investigated the spatial distribution of gas and dust in Galactic
planetary nebulae based on optical three-dimensional spectra in order to quantitatively unveil
stellar mass loss in low- to intermediate-mass stars. | obtained the following important findings:
(1) The spatial distribution of gas and dust masses is not uniform. Both masses are concentrated
along the equator. This indicates that anisotropic mass-loss during the AGB star phase forms the
equatorial torus, determining the directionality of subsequent mass-loss and consequently forming
non-spherical shaped nebulae. (2) The spatial gas-to-dust mass ratio varies significantly within the

nebula. (3) The spatial distribution of elemental abundances reflects the formation history of the
nebula and the evolutionary history of the central star.
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