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PLAsTiCC  (Dec. 2018 - Feb 2019) 

● Public $25k Kaggle challenge for photometric classification of time-domain sky (15 
models, 1 million new SEDs, unrepresentative training sample) 

● Joint effort between LSST DESC and LSST TVS SC 
● Data: 3M VRO-simulated ugrizY lightcurves 
● Primary goal: setup massive time-domain simulation infrastructure, jump start 

ML photometric classification efforts 

2(Hložek+2020)



PLAsTiCC has become a gold-standard time-domain dataset

(Qu+2021)

(Villar+2021)



PLAsTiCC has problemsUnrepresentative, imbalanced training sample 
enforces strong implicit prior 

You can guess SNIa ~70% of the time, and 
you’ll get the right answer, but what’s verall 
accuracy is a boring, single question 

You don’t get light curves from LSST - you get 
alerts, streamed in real-time, via 3rd party 
brokers 

No host galaxy information 

Models not diverse enough - classifiers had it 
too easy 

Surveys cannot afford to act independently 
 
 

(Muthukrishna+2020)



WHAT DOES A REALISTIC LSST TIME-DOMAIN 
AND COSMOLOGY WORKFLOW LOOK LIKE? 
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New:  

delta Scuti, Cepheids (K. Malanchev) 

dwarf novae (Q. Cheng) 

+ others we’ve snuck into test data but  
not in training data 

Updated: 

SNe Ib & c (M. Vincenzi) 

M-dwarf flares (V. Shah) 

KNe using Bulla et al. SEDs (D. Chatterjee) 

+ synthetic LVK O4 alert skymaps 
 
 
 

ELAsTiCC has a richer diversity of models



Galaxies HOsting Supernovae and other Transients

http://ghost.rubin.science/

● 16,228 SNe-host galaxy pairs: 78% of unique events reported on TNS/OSC. 
● PS1,NED photometric & derived properties (color, redshift, radial moments)

(Gagliano+2021)

Alex Gagliano (UIUC, NSF Fellow) figures 
out correlations between transients and their hosts



Populating Hosts in ELAsTiCC uses Normalizing Flows

9

PZFlow (John Franklin 
Crenshaw) 
conditioned on DC2 
color, magnitude, size, 
ellipticit, which we 
resample from



Hosts and Transients are correlated in ELAsTiCC

10

We used SGRBs as a proxy  
for KNe (L. Salo)



11

Hosts and Transients are correlated in ELAsTiCC
Need to roll this for a different survey - we made it possible to! 
The Simulated Catalog of Optical Transients and Correlated Hosts (SCOTCH)  
Lokken, Gagliano, Narayan et al. 2206.02815



12

Hosts and Transients are correlated in ELAsTiCC
We also use PZFlow to mock 
host-galaxy photometric 
redshift PDFs 

Each ELAsTiCC transients 
comes with up to two possible 
hosts (both of which might be 
wrong!) 

Each host comes with 10 
quantiles and an interpolation 
scheme to restore the full PDF 

Future: Expect transients & 
hosts to live in non-LCDM 
cosmology + simulated 
postage stamps 
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Image Credit: Francisco Forster

E L A S T I C C  M A P S  
TA X O N O M Y  O N T O  A  H I E R A R C H I C A L  T R E E



LSST Surveys WFD:  
5 sigma point-source detection depths of 
u        g      r        i         z       y   
23.9, 25.0, 24.7, 24.0, 23.3, 22.1     single image 
26.1, 27.4, 27.5, 26.8, 26.1, 24.9     stacked



https://portal.nersc.gov/cfs/lsst/DESC_TD_PUBLIC/ELASTICC/ 

ELAsTiCC is Live

https://portal.nersc.gov/cfs/lsst/DESC_TD_PUBLIC/ELASTICC/


TAKEAWAYS
▸ ELAsTiCC goes far beyond PLAsTiCC 

5M light curves, over 50M alerts, with hosts 
streamed over 3 months through real LSST 
brokers with real LSST format, using real LSST 
infrastructure, with best available LSST 
properties 

▸ designed to test your AI/ML mettle with richer 
questions, a more complex dataset,  

▸ Beginning of an iterative process - DL methods 
should respond to real-data and get better over LSST 
operations 

▸ Next step: make this first step of a full DESC 
injection pipeline - i.e. AI/ML methods will play a 
key role in our cosmological constraints with LSST





Use 
Unsupervised 
learning/ 
clustering 
techniques



t - S N E  F E AT U R E  V I S U A L I Z AT I O N t-SNE: t-distributed Stochastic Neighbor Embedding 
SMOTE: Synthetic Minority Oversampling TEchnique

Account for vastly different rates of events by intelligently oversampling minority classes  
- dramatically improves classification accuracy


