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Enabling precision photometric SN Ia cosmology
with machine learning
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The discovery of the accelerating expansion of the universe has led to increasing interest in probing the nature
of dark energy. As very bright standardizable candles, type Ia supernovae (SNe Ia) are used to measure precise
distances on cosmological scales and thus have been instrumental to this effort. Building a robust dataset of
SNe Ia across a wide range of redshifts will allow for the construction of an accurate Hubble diagram, enrich
our understanding of the expansion history of the universe, as well as place constraints on the dark energy
equation of state. However, much of our analysis pipeline will be overwhelmed by the data deluge of the LSST
era. In this talk, I will present recent improvements on two key pieces of SN Ia cosmology analysis: the purity
of the photometric SNe Ia sample and the redshift identification accuracy for these SNe. To address the SNe Ia
purity problem, I will present SCONE (Supernova Classification with a Convolutional Neural Network), a deep
learning-based approach to early and full lightcurve photometric SN classification. On the redshift estimation
front, I will present work on characterizing inaccurate redshifts due to SN host galaxy mismatch and its effect
on cosmology, as well as Photo-zSNthesis, a machine learning algorithm that uses SN photometry to directly
estimate redshift. As long as logistical challenges prevent the spectroscopic follow-up of most detected SNe, a
reliable photometric SN classification algorithm and redshift estimation strategy will allow us to tap into the
vast potential of the photometric dataset.
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