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Type Ia Supernova cosmology



Supernova Hubble Diagram



SN standardization



Building a more complete model

Data from the Nearby Supernova Factory

spectrophotometric time series for ~300 
supernovae at low redshift

Gaussian Processes to model each individual 
supernova

Calculate principal components

use Expectation Maximization Factor Analysis 
to account for error in the data



Gaussian Processes



Expectation Maximization 
Factor Analysis
Calculates Principal Components (eigenvectors) 
from matrix of data

Unlike traditional PCA, can incorporate variance in 
the data

Produces ranked eigenvectors, each is a spectral 
time series

Number of eigenvectors is determined by k-fold 
cross validation



Results of model training



Example Reconstruction



Future of the Models

How much data is required to constrain the model?

Is photometry sufficient or is a spectrum 
required?

What is the physical explanation for the model 
components?

Correlation with Ni mass, host galaxy 
properties, etc.


