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NASA for sources that are not uniformly resolved.

Environmental Analysis: Bayesian inference with WFC3

This work explores an alternative approach to constraining core-collapse supernovae
progenitor properties by studying their environments - instead of relying on the
community ‘golden standard’. We aim to use a combination of stellar photometric
analysis and stellar/gas/dust IFU spectroscopic analysis...
The stellar environment of iPTF13bvn is defined by a radius of 300 pc, as shown in the
right panel of Figure 1. Within this environment there are 138 ‘good quality’ objects
with 3 apparent magnitudes - each acting as an independent probe in the Bayesian
analysis. We use a hierarchical Bayesian mixture model [3, 4] to estimate ages and
extinctions of stellar populations within the defined environment. The model is able to
take the:

= Padova stellar isochrones [5] - fixed at solar metallicity.

= apparent magnitudes in 3 HST/WFC3 images.

= magnitude detection limit substitutions - found with artificial star testing.
and employ the Nested Sampling algorithm [6] to determine:

= the number of stellar populations within the environment - using the

Bayesian evidence.

= independent age and extinction posterior probability distributions for each Figure

resolved stellar population.
This produced 2 stellar populations in the environment of iPTF13bvn, with the
youngest population corresponding to:

log(age/years) = T =6.59002 extinction = Ay = 0.957007 mag
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Hubble Space Telescope (HST) with Wide Field Camera 3 (WFC3):
In this work we utilise HST’s current WFC3 instrument in the UVIS (UV-Visible) channel, which offers a pixel scale
of 0.04" and a 160"x160" field of view. Specifically, from MAST [1] we source 3 long-exposure (> 5000 seconds)

images of iPTF13bvn’s host galaxy (NGC 5806) in the F438W, F555W (Visible) and F225W (UV) filters. Stellar
sources in all three images are PSF resolved using DOLPHOT, with magnitude detection limits being substituted
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