Polarization Diagnostics for Supernova Circumstellaeraterial

Motivation
What are we studying? 2

Many supernovae (SNe), particularly those of Type IIn, show Signatures of interaction with
circumstellar material (CSM). We want to understand what these signatures can tell us
about supernovae and their progenitor stars through unpolarized and polarized light.

Why are we doing this?
We hope to be able to use numerical models to help interpret observations and constrain
CSM geometries and other stellar parameters. This should help astronomers better

understand the characteristics of supernova explosions and progenitor stars. .

Methods

We are using three d1méﬁ1s1onal radiative transfer computer models to investigate how
polarized Ha emission line shapes correlate with various characteristics of the CSM,
including geometry, opieal depth, temperature, and brightness.
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models to see how the input parameters affected the polarized line shapes.
Finally, we qualitatively compared our results with observations of the Ha line in
supernovae from the Keck telescope .
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temperature runs from 10,000 K%to 50,000 K (top to bottom). To calculate normalized polarized
flux,” we normalized each line profile in total flux to its peak value, then multiplied by percent
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For all model geometries, higher optical depths generally produce more polarization.
However, the specific behavior of this trend is sensitive to the CSM temperature, which
affects the ionization balance of the scattering region.

Future Research

Our next step is to mathematically describe the properties of these polarized line shapes (e.g.
“spike” to “shoulder” ratio) to better understand the relationship of the parameters to the
resulting profiles.

We will then quantitatively compare our models with observed Ha polarized line profiles from
SNe Type IIn to see if the models can explain the actual line shapes. One difficulty with doing
this is that many of our models are degenerate in the polarized flux profiles, so we will investigate
ways to distinguish them. Modeling other emission lines besides Ho may provide ways to break
the degeneracies.

Finally, we hope to use our models to predict future observations of supernovae interacting with
their CSM. This may have important implications for SN classification schemes and progenitor
identification.




