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Modeling a Light Curve
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Posterior Likelihood

p(0|{y, z}) x p({y, z}|0)p(H)

Prior
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Markov Chain Monte Carlo
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Markov Chain Monte Carlo
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Markov Chain Monte Carlo

Converges

Pros

Explore the full posterior

Very well studied

Cons

Computationally Expensive

Does not work properly
sparse light curve

Requires human in the loop
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Physics Informed Machine Learning Light
Curve Analyzer

PILCA



PILCA

Light curve NN(X, Y, ’Lﬁ)
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PILCA
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PILCA
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The case of Type II-P SNe
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Type I1I-P SN
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Type I1I-P SN

Core Collapse
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Type I1I-P SN

Ejecta heating at
shock breakout
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Type I1I-P SN
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Shock Cooling Models
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Fit
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PILCA Preliminary Experiments



“Simulated Data”

1.4 points/filter/day
Usx  =0.35
M, =20
foM =021

R =4.0

to =25
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Results
1.4 points/filter/day

Vske = 0.4 (+14%)

Moy =1.2 (-40%)

foM =0.17 (-20%)

R = 4.1 (+3%)

% 8min run
% no human in loop

to = 2.6 (+3%)

e parameters in model units
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Plans
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WHISPER

An intelligent platform that delivers real-time insights and early analyses of
astronomical events from the latest observational data.

Start Exploring [ Button ]

https://lab-ia.cbpf.br
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Take away



Take away

% Natural next steps:
o Incorporate variance corrections

o Compare with MCMC

o Test more simulations
% PILCA has the potential to serve as a powerful

general modeling framework in the Rubin Era

% Preliminary results are encouraging, however
several hypotheses need to be tested

% In the worst case scenario (e.g. irreparable calibration
issues), PILCA can be used for optimizing initial
conditions for subsequent Bayesian analysis
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Results
0.7 points/filter/day

VUsx  =0.33 (-3%)
My, =4.9 (+146%)
foM =0.05(-70%)
R = 4.4 (+10%)

to = 1.6 (-35%)

parameters in model units
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