Classifying variable stars in TESS:
a supervised and unsupervised approach
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Light curve classification



Current Variability Processing Pipeline

Photometry Corrections Classification
Handberg etal. (2021) Lund et al. (2021) Audenaert et al. (2021)
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Current Variability Processing Pipeline

Photometry Corrections Classification
Handberg et al. (2021) Lund et al. (2021) Audenaert et al. (2021)
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How should we to optimize this for future missions such as ESA's
PLATO mission?

= Low-latency onboard processing?
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Future

Credit: Joey Mombarg
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Discovering subclusters
with unsupervised learning
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Discovering subclusters of pulsating
stars with the multiscale entropy

Multiscale Entropy

Light curves (“complexity”)

Clusters
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& Sct catalog (Bowman et al. 2016)

Visual inspection
from Bowman et al. (2016)

o Sct hybrid
. 0 39 (6.0%) 264 (79.0%) | 303
g 1 527 (82.5%) 49 (14.7%) 576
> Not assigned 83 21 104
649 334 983

Table 1. Confusion matrix of the cluster assignments calculated with
HDBSCAN and the class labels assigned by Bowman et al. (2016)
based on visual inspection. The percentages are expressed in terms of
the column total.
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vy Dor catalog (Li et al. 2020)

Visual inspection

from Li et al. (2020)

¥ Dor hybrid
s 0 59 (12.0%) 69 (59.0%) | 130
g 1 426 (87.2%) 35(29.9%) | 462
= Not assigned 3 13 16
488 117 605

Table 2. Confusion matrix of the cluster assignments calculated with
HDBSCAN and the class labels assigned by Li et al. (2020) based on
visual inspection. The percentages are expressed in terms of the column
total.
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Coupling with asteroseismology for
new physical insights



Conclusion

* Fast, stable and integrated pipeline for data processing
(efficiency will be even more key in the future!)

* Time series processing techniques are interdisciplinary
=> Utilize the synergies across different domains

* TESS Asteroseismology pipeline & results:
» Supervised classifier for high-level classification
* Unsupervised classification detailed classification
* Dimensionality reduction method captures physical information
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