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Time-domain classification is foundational to 
astronomical science.
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"guest star" 

SN 1054 



How far down the classification tree you descend 
depends on your scientific interest.
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Photometric variability alone does not distinguish all 
astrophysical classes.
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Astronomers use a range of classification methods.
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Simple cuts on event properties


Spectroscopy


Template fitting


Host/environment


Parametric fitting


Featurized Machine Learning


Deep Learning & friends


"Physics-aware ML"
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BIASED & INCOMPLETE



Simple cuts can be surprisingly effective.
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Simple cuts can be surprisingly effective.
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Ho+22



For supernovae spectroscopy provides the best 
classification.
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Robotic followup with the SEDM on P60 provides world-
leading transient classification throughput.

10SEDM v2 on KP88 soon!
Blagoradnova+18
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The ZTF Bright Transient Survey is the largest 
spectroscopic supernova survey ever.
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Spectroscopic followup of all ZTF transients brighter than 18.5 mag

Over 7000 classified objects to date


https://sites.astro.caltech.edu/ztf/bts/

Fremling+20, 

Perley+20

https://sites.astro.caltech.edu/ztf/bts/


m = 21

m = 23

Most LSST transients will be too faint for routine 
spectroscopy!
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Template fitting compares lightcurves to models or 
examplars of known transients.

14MOSFIT: Guillochon+18



Template fitting compares lightcurves to models or 
examplars of known transients.
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Pros: 

Conceptually straightforward

Can sometimes constrain physical 
parameters


Cons: 

Can be slow to execute

Need really good data/models

"Searching under the lamppost"

MOSFIT: Guillochon+18



Contextual/host galaxy information can aid classification.
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GHOST: Gagliano+21



Parametric models can fit a variety of object types.
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Villar+19



Fit parameters and other lightcurve statistics can be used 
as features for machine learning models.
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Sanchez-Saiz+21

See dmtn-118.lsst.io for a 
review of timeseries 
features

http://dmtn-118.lsst.io


Fit parameters and other lightcurve statistics can be used 
as features for machine learning models.
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Deep learning approaches avoid the need for feature 
engineering.
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Deep learning approaches avoid the need for feature 
engineering.
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See Jamal & Bloom 2020 
for a review of network 
architectures.

RAPID

Muthukrishna+19



Separating known physics from unknown or nuisance 
parameters appears powerful.
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Separating known physics from unknown or nuisance 
parameters appears powerful.
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ParSNIP

Boone 2021

& can aid Ia cosmology by 
marginalizing over 
classification



The ELAsTiCC classification challenge is currently 
preparing community alert brokers for LSST.
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https://portal.nersc.gov/cfs/lsst/DESC_TD_PUBLIC/ELASTICC/

https://portal.nersc.gov/cfs/lsst/DESC_TD_PUBLIC/ELASTICC/
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The ELAsTiCC classification challenge is currently 
preparing community alert brokers for LSST.
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