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Stripe 82 Variable Star Light Curve
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Surveys collect 100,000s or millions of these.
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Classification Structure from [2]
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Major Themes

I statistical classifier

I assessing classifier accuracy

I multiclass / hierarchical classification

I classifier using multiband data

I non identically distributed training / test sets

I feature extraction versus modeling

I possible data source: sdss stripe 82, ogle
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SDSS Stripe 82 RR Lyrae
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SDSS Stripe 82 RR Lyrae
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PanStarrs RR Lyrae
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Major Themes

I fourier analysis

I measurement error / model misspecification

I template methods

I model building

I fast algorithms

I possible data source: panstarrs I rr lyrae
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Spectroscopy and Photometry

From [4]. With spectroscopy (left) we can easily calculate redshift.
Spectroscopy is expensive so we collect much more photometric data
(right). Want to predict redshift only using photometric
measurements.
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Quasar Photoz Dataset

13 rows out of ≈ 50, 000

z column is calculated from spectroscopy. Use filter mag and
sig filter columns to predict z .
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Photometric Redshift Estimation

From [4]. a) Spectroscopic redshift (truth) versus redshift predicted
by photometry.
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Major Themes

I machine learning

I incorporation of measurement error into predictive model

I possible data: sdss or candles
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Sloan Great Wall from [1]
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Major Themes

I spatial statistics

I clustering algorithms
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Piecewise Linear Supernovae Model

Piecewise linear Type IIP supernovae lightcurve model from [3].
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Fit for PanStarrs Supernovae
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Incorporate Information from Other Supernovae

23 / 26



Major Themes

I Bayesian hierarchical models

I MCMC

I Hierarchical models for other types of data
I Mira light curves
I Galaxy SED fitting
I Type Ia Supernovae

I Cosmology, estimation of Ωm and Ω∆
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