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THE VALUE OF CONTEXTUAL INFORMATION
FOR TIME-DOMAIN STUDIES
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Rapid Event Characterization
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Rubin will discover ~3M luminous transients in 10 years.
How can we study these systems faster?

2. Event Characterization




SUPERNOVA-HOST GALAXY CORRELATIONS REFLECT PROGENITORS
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GALAXIES HOSTING SUPERNOVAE
AND OTHER TRANSIENTS

16,228 SNe (78% of events from TNS/OSC) matched to PS1 host galaxies.
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BINARY RF CLASSIFICATION USING ONLY PS1 HoST INFO

Mean Accuracy = 67.89% * 1.68 %
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Importance
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PREPARING ALERT BROKERS FOR WIDER, FASTER,
DEEPER DATASETS

N

PLASTICC (2019) || GHOST ELASTiCC (2021)
Gagliano+2021a @

Full-phase light curves to
prepare classifiers for LSST

Simulated alert stream with

features of most-likely host-galaxy
/M4
Transient correlations informed by

GHOST database.

No host-galaxy correlations
(photo-zs)

ey eg or i ez ey

CosmoDC2 :
Korytov+2019
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Transient-host galaxy correlations will play a vital role in
validating software pipelines before VRO first light.
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MATCHING GHOST 10 cosmoDC2

Select redshift-independent G bE2
properties:

Rest frame absolute magnitudes
(R, T)

Rest frame colors (g-r, i-z)

' .

Normalize all properties:

. \d ANNOY
remove mean and scale to unit e

variance

Color (g —r,i — 2)

Down-weight redshift

Find k nearest neighbors:

Approximate nearest-neighbors
(ANNOY) for rapid parallel

querying

Brightness (M,, M,)

Lokken, Gagliano, et al. (in prep.)
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MATCHING EXTENDS GHOST CORRELATIONS
TO DERIVED QUANTITIES FOR FAINT, HIGH-Z GALAXIES
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Host-galaxy libraries created for SNe Ia, Ibc, and SLSNe (6 M) in 12 min




THE SIMULATED CATALOG OF OPTICAL TRANSIENTS AND
CORRELATED HosTs (SCOTCH)
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CCA WORK: AUTOMATING FoLLow-UP FOR
TARGETED STUDIES OF INTERESTING TRANSIENTS

I. ELASTiCC+SuperRAENN™ Classifier

II. Learning Science-Specific Interests for Follow-Up

Rapid follow-up
recommendations I

Newest Object:
* SNIa-Pec

S <

Science Objective:
Homogeneous
SNIa Samples

Event photometry,
host-galaxy photometry

3. Prompt Follow-Up

11

What should | watch?
ANT2021cv

*SN Ia
elow-z
*8.3 days
to peak

Best For:
* SNIa cosmology

*Villar+2020 *




CCA WoRK: WHAT MAKES A TRANSIENT INTERESTING?

Watch
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Investigating event features (host + SN) that correlate most strongly with follow-up requests.
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ENCODING PIXEL-LEVEL INFORMATION INTO
REAL-TIME CLASSIFICATION
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Adapted from Prof. Carlos Scheidegger

3. Prompt Follow-Up 13
I



ALERCE BROKER USES PIXEL-LEVEL HOST
INFORMATION; OTHERS WILL SOON FoLLow SuilT!

ALeRCE Main Page SN Hunter
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Magnitude Statistics @
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CONCLUSIONS

Host galaxies are an underutilized resource
for early studies of transient events.

The astro_ghost (pip-installable!) package provides new tools for
associating transients and consolidating host properties (Gagliano+2021).

Embedding realistic host correlations within ELAsTiCC data is crucial for
validating analysis pipelines for upcoming surveys (Lokken & Gagliano,

in prep).

Contextual information + ML can enable fast follow-up for specific
science goals (CCA).

Cosmology x Data Science
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