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Roman will transform extragalactic transient
- astronomy through imaging the same fields

.....

See Jacob Jencson’s talk
® next for more details!
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The High-Latitude Time-Domain Survey: Roman’s Transient Powerhouse Survey
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High-Latitude Wide-Area Survey @ Galactic Bulge Time-Domain Survey
@ High-Latitude Time-Domain Survey @l Galactic Plane Survey . :
Deep tier = longer exposures
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The High-Latitude Time-Domain Survey: Roman’s Powerhouse in Transient Discovery

The area of HIGH-LATITUDE

9 O . TIME-DOMAIN SURVEY

full moons : . R | | |
e R | l 180 days, primarily in two years

(*mid 2 years of Roman mission)

30 hours every five days . -

18 square degrees

Pilot and Extended

surveys before and
after Core Component

Supernovae Transients Galaxies Dark Energy
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Roman’s HLTDS will bring breakthrough discoveries in high-redshift transient science
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SN Ia CCSN

The Hourglass Simulation; Rose+ 2025

Sensitivity + NIR filters will allow us to discover fainter transients at
higher redshifts
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Roman’s HLTDS will bring breakthrough discoveries in high-redshift transient science
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~21,000 SNe Ia, ~40,000 CCSNe with the majority beyond z>1!
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Roman’s HLTDS will bring breakthrough discoveries in high-redshift transient science

Roman Rubin

e <« ~ZTF Limit I

CCSNe | SLSNe+PISNe
SLSNe+PISNe CCSNe

Data from Rose+ 2025 Data from Kessler+ 2019
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While the number of transients won't be as great as what will be discovered with
Rubin’s LSST, Roman’s transient population will reach far higher redshifts




Anya Nugent - Transient Hosts with Roman

High-redshift transient science is still relatively new
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JADES; DeCoursey+ 2025

COSMOS-Web; Fox & Rest+ 2026

See also: Rodney+ 2014, Angus+2019, Moriya+ 2019, Gomez+ Redshift (2)
2024, Pierel+ 2025 Coulter+ 2026a,b, Siebert+ 2026

~100 transients currently discovered at z>1, with
even less that are spectroscopically classified
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How do we go about classifyihg transients
with limited photometric data?

. Host galaxies!
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Host galaxies are key in distinguishing transient
types and their progenitors at low redshift
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, see also: Schulze+2021, Qin & Zabludoff 2024

Transients trace different combinations of stellar
mass and star formation, which relates directly to
their formation pathways and timescales

il Data from: Svensson+ 2010, Perley & Perley 2013, Wang & Dai 2014,

Niino+ 2017, Schulze+ 2021, Nugent+ 2026a,b
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Metallicity is also quite distinct between transient
host populations!

LFBOTs
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See also: Prieto+ 2008,
Kelly & Kirshner 2012,

Anderson+ 2010,

4 Modjaz+ 2011,
Galbany+ 2016,

Schulze+ 2021

. Loyve’r';;ass Higher mass — 0.0 | : | Nugent-!- 2026Db -

7.5 8.0 8.5 9.0

~0.6 ~0.4 -0.2 0.0
A logM. [Mo] 12 + log(O/H)
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Host properties are even useful for distinguishing
extreme transients at high redshift!
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Hydrogen-poor super luminous supernovae occur in the most
extreme environments at both low and high redshift




Host galaxies will therefore be very useful for <
early transient classification!
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Hosts give us redshift estimates — transient luminosities
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GRB Afterglows

Compiled data from:

Drout+ 2014
Kasliwal+ 2011
Kulkarni+ 2009
Rau+ 2008

LFBOTs

Kilonovae

Novae

Generated by Google Gemini
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Hosts properties are valuable in transient machine-learning based
classifiers at low redshift

F1 = 59.2 + 3.0%, Accuracy = 76.0 + 1.5%
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Supernova Wavelength
Alert Association [ Host grizy]

CcC

[ Host-Prop MLP ]

Prc'ist-inferre} lla
Separation Inferred Class
<4 4
- ﬁ h ﬁ h See also: Foley & Mandel 2013,
Supernova Jones+ 2017, Gomez+ 2020,

[ Host Properties ] Random Class 2023a,b, Gagliano+ 2023, Kisley+
Forest [1a, I(b/c), lin, 1(P/L) SLSN] 2023, Sheng+ 2024, Villar+ 2025,
Shah+ 2026
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Hosts allow us to constrain line-of-sight extinction
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Dust reddens transients - this may make SNe Ia appear more similar to SNe Ib/c!




What tools are é.vaiiable to us to determine «
host properties for Roman transients quickly?
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Photometric Redshift Tools

Redshift Assessment Infrastructure Layers (RAIL)

Algorithm name

Available stages

Home package

Reference

BPZ

CMNN

Delight

DNF

FlexZBoost

GPz

k-nearest neighbors
LePHARE

Neural network
pzflow

Random Gaussian
TPZ

trainZ

CatInformer,
CatInformer,
CatInformer,
CatInformer,
CatInformer,
CatInformer,
CatInformer,
CatInformer,
CatInformer,
CatInformer,
CatInformer,
CatInformer,
CatInformer,

CatEstimator
CatEstimator
CatEstimator
CatEstimator
CatEstimator
CatEstimator
CatEstimator
CatEstimator
CatEstimator
CatEstimator
CatEstimator
CatEstimator
CatEstimator

rail-bpz
rail-cmnn
rail-delight
rail-dnf
rail-flexzboost
rail-gpz-vl
rail-sklearn
rail-lephare
rail-sklearn
rail-pzflow
rail-base
rail-tpz
rail-base

Benitez (2000)

Graham et al. (2018)
Leistedt & Hogg (2017)
De Vicente et al. (2016)
Izbicki & Lee (2017b)
Almosallam et al. (2016)
This work

Arnouts et al. (1999)
This work

Crenshaw et al. (2024)
This work

Carrasco Kind & Brunner (2013)
Schmidt et al. (2020)

Uniform binning
Equal count binning
Random forest

PZClassifier
PZClassifier

CatInformer, CatClassifier

rail-base
rail-base
rail-sklearn

This work
This work
Breiman (2001)

Variational inference stacking

minisom

Currently exploring
these with Roman

PzInformer, P
CatInformer,
PzInformer, P
CatInformer,

CatInformer, CatSummarizer

PzInformer, P
YawSummarize

ZSummarizer
PZSummarizer
ZSummarizer
PZSummarizer

ZSummarizer
(final stage)

rail-base
rail-som
rail-base
rail-som
rail-sklearn
rail-base
rail-yaw

Rau et al. (2022)

This work

Malz & Hogg (2020)

This work

Lima et al. (2008)

This work

van den Busch et al. (2020)

transient alerts!

The RAIL Team+ 2026
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Photometric Redshift Tools

LePhare FlexZBoost

utg J1ad s303[qQ
urg 1ad s302[qQ
urg 1ad s302[qO

True Redshift True Redshift True Redshift

BPz PZFlow

Early testing with Roman +
supplementary ugrizy
optical photometry shows
well-constrained photo-z's!

urg 1ad s309[qO
urg 1ad s30a(qO

True Redshift True Redshift
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FrankenBlast: our rapid transient host tool

1. Transient host association with Prost (Gagliano+ 2025) &

2. Aperture photometry on host using a variety of
publicly available surveys (GALEX, PanSTARRS,
DECaLS, 2MASS, WISE)

3. Rapid host galaxy SED fit with SBI++ to obtain
estimates on stellar mass, SFR, dust, age, etc.

We are actively
developing versions of
FrankenBlast for
Roman and Rubin data

All steps completed in
<15 minutes!

Based on the Blast web application

blast.scimma.org, Jones+ 2024




Anya Nugent - Transient Hosts with Roman

What is simulation based inference (SBI)?

Uses normalizing flows to learn posterior densities of stellar
population properties directly from simulated photometry
| .‘

I Nested sampling
M SBl++: missing data
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fitting methods in a
fraction of the time!
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SBI++ has also shown to perform BETTER than nested sampling!

I I I
FrankenBlast
—«— Machine-Learning
Based SED Fit

Prospector
Nested Sampling
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Nested
Nugent+2026 | : i sampling gets
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Roman Cycle 1 Proposal: A Publicly Available Repository of Roman
Transient Hosts

A Comprehensive Census’of Roman and Rubin Transient Host
Environments from from Low to High Redshift

A Blast-like web server to that will publicize:

Host galaxy associations

Host galaxy photometry in Roman + optical” filters
Photometric redshift estimates

Host galaxy SED fits and resulting stellar population
properties via SBl++

Spectral Energy Distribution

1

/

for ALL Roman-discovered transients and Rubin discovered e
transient in Roman fields within 48 hours of transient erue photomet Host SED ference

discovery * HSC, DECaLS, or Rubin

I am open to hearing your thoughts on what
you would like to see, please come talk to me!
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With this public repository we can track down the most
extreme transients in the Universe - like SLSNe and PISNe!
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Hydrogen-poor super luminous supernovae occur in the most
extreme environments at both low and high redshift
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Host galaxies will not only be valuable in

transient discovery and classification, but
also for understanding the progenitors and
redshift evolution of different transient types
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Are transients different at high-z?

How do transients track mass, star formation,
and metallicity at high-z?

Are transient hosts different at high-z than at
low-z?

What can the evolution of host properties tell
us about the evolution of transient progenitor
(Morishita+ 24: formation channels?

Nakajima+ 23)

3 4 5 6 7 8 9

IR 265 e 24 (s 23 What is the redshift-dependent rate of
¢ Dwarf Galaxies @ SN Il Hosts ;MZR 3.52_516(C.urti+ 24) CCSNer) What does does thIS Say about

6 7 & 5 1o 11 12 massive star production?
|0910(M*/Mo)
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Conclusions

Host galaxy studies will be vital for identifying
transient classes and discovering the unique origins of
high-redshift Roman transients

Host galaxy studies will aid us in understanding how

transients and their progenitors evolve over cosmic time.

There are many tools that can help us achieve rapid host

characterization in the Roman era - FrankenBlast, SBI++, ,_:

photo-z tools (e.g., RAIL)

We will soon have a web server to publicize transient

host galaxy properties in Roman fields. Let's chat about = - ..

what you would like to see on there!
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Nested sampling is quite slow and computationally expensive....

This is why SBI++ is far better for
Pr@ 5 P e C J @ r fitting a large population of transient
Leja+ 2017, ohnson+ 2021 hosts!

optical: SDSS r

14 <
/ \\
Stellar 1 {===q== // \
parameters /
-

Fits can take anywhere T e
between 30 minutes - 2 days | .
(1 node, 20 tasks on e wacnimon
supercomputer) depending | ,,
on model complexity and

breadth of observational data I S

parameters

That’s like several billion ; )
years to fit all Rubin ' fl .

. ' 10’80.1 Py Py T - A . parameters S
galaxies! ooz oo S %

Aobs [umM] log(AGN fraction)  AGN optical depth
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We will soon be able to study redshift evolution of transients in the
same way that has been done for long GRBs!

e5] wavelengih [um]

’ 1 0s -
= Le oEls
= Illllllllllllll L B T T I T RE stz

Redsrin trom attergiow @
Rueedain fonin Hasd a

- © » 7 Jic LA Fled palaxies:
GRB.rate supp’msssdf = PO
Spte 22¢

23E

ra
o
T IT T

)
95

=
@
b=
2
=
a
£
@
g
=
o}
&
e
=4

Apparent mag (AS)

ra
-]

n
o0

B o b by b
0 1 2 3 5 & [Unknawn z)

Redshift




