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Not quantitative definitions, negative definitions exist.
Type continua not addressed (e.g. Ib-1lb, Ib-lc, Ic-lcBL)
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OBJECTIVE OF THIS WORK:

Devise a quantitative and time-domain-aware method to
compare between/classify SNe.
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Creating a Data Point: Interpolation

PyCoCo: a tool developed in Vincenzi et al. (2019) for SN
spectro-photometric data interpolation & more.

Data: 84 Well-Observed, typical SNe, mostly from Vincenzi et al. (2019).
Quality cuts based on data distribution (in progress).
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Figure: Left: A data point — f(t, A). Right: Its Raw Input. (SN 2007af)
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® Trained on the data alone, unaware of Types.
Metric ® | earns which correlations are important.

® Qutput: a dissimilarity matrix
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peneiat ® Create a synthetic data set:
® same number of features (Ng, = 5151)
® same marginal distributions
® but, zero correlations
Metric

® Train RF classifier on discriminating real data from synthetic data — RF
learns the important correlations

® Similarity between two objects = # trees with exact same path for them
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Figure: Synthetic data, illustration for 2 features. Graph (and idea) from Baron
(2019).
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How to Visualize a Dissimilarity Matrix

® Have: the result, in the form of a dissimilarity matrix

® \Want: to see it

® Solution: an embedding (tSNE, Maaten and Hinton, 2008):
construct an abstract 3D Euclidean Space, where the Euclidean
distances are close to the ones from the matrix.

=d(a,b)

a dissimilarity matrix:
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o
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We have NO coordinates

Figure: Axes are some coordinates of

the abstract Euclidean Space
constructed.
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Agreement With Current Scheme

® Space is unaware of the Types (colors), still produces agreement.
® Type Ib is split

® Contaminations vs. continua
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Figure: A tSNE visualization of the resulting dissimilarity matrix as an abstract 3D
Euclidean Space.
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Figure: SN2005¢cp (1 spectrum + BVRI) in pink is placed in the lIn cluster.
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Minimal Spanning Tree: trying to find some

hierarchy
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Figure: Comparison of averages of the two Ib clusters (black lines +10) with a
typical SN of the other cluster (blue lines). The upper cluster is characterized by less
prominent lines than in the lower cluster.
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Unsupervised, time-domain aware algorithm reproduces known types for
standard SNe

Could ultimately be a basis for a quantitative time-domain-aware
classification

Further understanding of types and continua — could tell one where to
look

Use on young/ambiguous SNe, solving dilemmas, archives & surveys
when complete

Ongoing work: expanding data set + post-embedding analysis

Thank you for listening.
Questions? ldeas?
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