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Abstract

The stellar explosions known as supernovae are not simply brilliant signposts marking the
transition from one stage of the stellar life cycle to the next. They hold clues to the very nature
of massive stars, trigger (or disrupt) nearby star formation, affect the interstellar media and
chemical evolution of their host galaxies, and serve as standard candles that trace the expan-
sion history of the universe. But understanding these crucial roles requires understanding the
complex geometrical nature of supernovae and the stellar systems that give rise to them.

Polarization of light encodes geometrical information about unresolved scattering regions, and
thus provides a unique tool for analyzing the 3-D structures of stars and supernovae surround-
ed by circumstellar material. In supernovae, time-dependent spectropolarimetric signatures
reveal physical phenomena such as complex velocity structures, changing illumination pat-
terns, and asymmetric morphologies within the ejecta and surrounding material. On the other
side of the transformation, spectropolarimetric studies of the massive Wolf-Rayet binary stars
thought to be the progenitors of the most energetic supernovae reveal the structure of the col-
liding winds within these binaries and yield clues to their dramatic mass loss and potential
fates. [ will present recent observational and computational advances in the spectropolarimet-
ric study of both supernovae and massive binaries and discuss how they are leading us to a
fuller understanding of this process of stellar metamorphosis.
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