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<. Xredits VRO

six filters:ugrizy
Southern optical sky sampled to 27 mag

optical wide-fast-deep imaging,
real-time alerts, time-domain,
Solar System, MW, cosmology

lvezic et al. (2019)

Rubin Telescope

Primary mirror diameter : 8.4 m
Field of View : 9.6 square degrees
Focal plane : 189 4kx4k science CCD chips, 0.2 arcsec/pixel
Survey duration : 10 years
Number of visits: ~2.1 million

Nightly data size: 20 TB/night
Final database size (DR11) : 15 PB
Number of objects (full survey, DR11): 20B galaxies

1/B resolved stars
6M orbits of solar system bodies


https://rubinobservatory.org/
https://iopscience.iop.org/article/10.3847/1538-4357/ab042c/pdf
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Dark Energy {DESC}m 2000+ members,

Galaxies| RN physicists, astronomers,
data scientists, software

Informatics and Statlshcsl E‘ngfneers

Sﬂiﬁc Strong Lensmg:

Stars, Milky Way, and Loval Volume|

:  3) Solar SL\"Etem.
Transients and Variable StarE-

Credit: FBianco TLoredo
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ltalian participation to the Project

Almost 200 Italian scientists interested.

n-kind contribution program led and funded by INAF

Program Lead: Massimo Brescia (Naples University, Italy) _  |

Program Manager: Claudia M. Raiteri (INAF)

Rubin-LSST Italia
Science Collaborations membership

el Ressare
qranes national Researchers
Stars, Milky Way and Local Volume
Solar System
Dark Energy



https://sites.google.com/inaf.it/rubin-lsst-italy/home

+7 O ®

VERA C.RUBIN ltalian participation to the Project

B u bl n-L5ST Kalla S16 Contribution Lead: Sergio Campana
in-kind program num bers - The Son of X-Shooter contribution to

Data Rights provide same real-time data access Positive: Rubin: a set of 2’000 SpeCtra for ML
as US/Chilean community senciit light curve classification

in-kKind program duration: 15 years (LSST survey duration: 10 years)

involved national Researchers: 188 from INAF + 41 from other Institutes/Universities = 229 S26 Contribution Lead: Angelo
in-kind contributions in 15 years: 23 . .

FTEs from contracts in 15 years: 49.8 Optica[

Total contributed FTEs in 15 years: 103.3
Total Data Rights (DR) for 10 years: 96 Pls + 384 JAs = 480 DR

Elapsed time from the PhD
229 members

S27/ Contribution Lead: Maria Teresa
Botticella - A VST survey to support the

PI: senior (postdoc for > 10 years) 9 ©® > 10 years Legacy Survey of Space and Time
JA: junior (postdoc for < 10 years) ® <10 vyears
currently PhD student =
_ @ without PhD S29 Contribution Lead: Maurizio Paolillo -
Massimo Brescia Jan 20th, 2026 talk Toward next-generation time-domain

surveys (TIMEDOMES): VST monitoring
of the LSST Deep Drilling Fields


https://sites.google.com/inaf.it/rubin-lsst-italy/home
https://indico.ict.inaf.it/event/3418/contributions/24451/attachments/11393/23441/Brescia-Gen2026-Rubin-LSST-General.pdf

7T

VERA C.RUBIN

Transient & Variable Stars SC -
Time-domain goal

discover and characterize a huge range of
variable and transient phenomena (SNe,
kilonovae, TDEs, AGN variability, flares,
microlensing, etc.).

SUBGROUPS DISTANCE SCALES gravitational wave & neutrinos counterparts

coordinators: Marcella Marconi, INAF - Osservatorio
JEDI: JUSTICE, EQUITY,

DIVERSITY & INCLUSION Astronomico di Capodimonte Lovro Palaversa, Ruder
-

Numbers

Eordnaor Boskovic Institute

INTERACTING BINARIES Up to 10 million alerts, 20 TB of
coordinator: data...every nlght'

, Villanova

coordinator: , PN coordinators: Timescales: 10 seconds to 10 years

University of Delaware

NON-DEGENERATE ERUPTIVE

CLASSIFICATION & . iy 3
coordinators: L i~ = VARIABLES

CHARACTERIZATION

N UDelaware . i ‘ A L
coordinators: _ : e coordinators: 3 ) 7 coordinators: 1ito, INAF

Vanderbilt Leiden Observatory

MULTIWAVELENGTH
CHARACTERIZATION AND QTR DY FAST TRANSIENTS

DATA VISUALIZATIONS AND . g/ SOUNTERPARTS

CHARACTERIZATIONS = _ e ey coordinator: s coordinators:
_ _ - coordinators: _ TN (i
coordinators: Sabina Ustamuijic, Sally Macfarlane

NorthWestern %" Shar Daniels, Unviersity of Delawa e Villanova



Fast Radio Bursts
Gamma-ray Bursts (prompt)
Gamma-ray Burst afterglows
Kilonovae

Supernova shock breakout
Supernovae

Tidal Disruption Events
Active Galactic Nuclei
Novae

FBOTs

X-ray binaries

BH-BH mergers

5 Electromagnetic waves

E- Ultraviolet X-ray Gamma-ray

GRB afterglows

SN breakout

| 1 |

VHE y (GeV-TeV)

Prompt GRBs

1014 1017 1020
Freaquency (Hz) — logarithmic scale

courtesy of Antonio De Ugarte Postigo
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coordinator: Raffaella Margutti, Berkley, USA

Sources

e Rubin as a (ToO) follow-up machine -> sources

from GW - neutrinos detectors

 Rubin as a discovery machine -> follow-up from

other facilities

Extreme-mass-
ratio inspirals

Milliseconds

Space-based interferometers lerrestnal interferometers

Detectors

Reviews Physics



https://www.nature.com/articles/s42254-021-00303-8
https://www.nature.com/articles/s42254-021-00303-8

+:_:/”::-}§ Rubin as a (ToO) follow-up machine ®
OBSERVATORY

Target of opportunity observations with Rubin

(lLess than 3% of survey time)

1. Gravitational Waves and Multi-Messenger

By £

Astronomy ot o SV
) p Virgo, Italy _ ST A———
. . KM3NeT, S Y e
2. High-Energy Neutrinos Meditorranoan Sea
3. Galactic Supernova gy e

LIGO, USA
4. Small PHA Potential Impactor

2 . SRR -'.il"_l':;-:'-. -
S e e N B s .

lceCube, South Pole



Rubin as a (ToO) follow-up machine

VERA C.RUBIN

(Key Challenge: Limited resources for multi-wave follow-up vs. number of LSST transients)

Sl Rubin ToO 2024

OBSERVATORY

Science cases

Gravitational Waves and Multi-Messenger Astronomy
High-Energy Neutrinos

Galactic Supernova

Small PHA Potential Impactor

B -

N\ HEISING-SIMON

J_; FOUNDATION
ARANY (DENERGY SLAL [ ]| ST

1. Gravitational Waves and Multi-Messenger Astronomy

Binary Neutron Star Mergers and Neutron Star - Black Hole Mergers
Science case leads: Silvia Piranomonte, Stephen Smartt
Gravitationally lensed Binary Neutron Star mergers

Science case lead: Graham Smith

Black Hole-Black Hole Mergers

Science case lead: Antonella Palmese

Unidentified GW Sources

Science case lead: Ryan Chornock

Emerging Ideas Science Case: Gravitationally lensed Gamma-Ray Bursts and their afterglows

Science case lead: Graham Smith

Rubin ToO 2024: Envisioning the Vera C. Rubin Observatory LSST Target of Opportunity program - arXiv:2411.04793

12-Nov-2025: EM follow-up campaigns of S251112cm+ (SubSolarMassMerger chirp mass ~0.1-0.87Mg))

Nov 2025: MoU LVK-Rubin (Patricelli & Piranomonte LVK-Rubin liasions)


https://arxiv.org/abs/2411.04793
https://gcn.nasa.gov/circulars?view=index&query=S251112cm&startDate=&endDate=

+;::§ Rubin as a (ToO) follow-up machine
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large sky maps, faint targets

Sky maps from
GW detections
can be 100s to 1000s

square degrees.

We will limit
ourselves 1o,
roughly, @ < 100
square degrees

We will (still) need a
large field of view for
efficient observations

COVER HUGE REGION
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Depth (AB mag) M (350 Mpc) M (700 Mpc) Exptime (sec)
I R LRt I RO
I O Al R L

Table 1: The 30-second 5-sigma depths are taken from Bianco et al., 2022 ( ). The absolute magnitudes in
each filter are given at two reference distances (350 Mpc and 700 Mpc). These depths are scaled to 120s and 180s
assuming we are background limited. Relevant exposure times are provided for those absolute magnitudes.
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Simulated KN light curves in the six Rubin filters for different properties of the ejecta
(mass and velocity) at four representative distances (30, 100, 200, and 300 Mpc)

30Mpc 100Mpc
ET T rrgrrryprg EF v rrprrrqgorg K

time (days) time (days)

Andreoni et al. 2022

200Mpc 300Mpc 30Mpc 100Mpc 200Mpc
e i i T L L | FT Y F Y YT ] TP T VTN g ET YV T v Yy Ty

o—a,

L/
1 HS
1 -
1K

time (days) time (days) time (days) time (days) time (days)

My = 0.005M . wueun FTF
My = 0.01M

o— My = 0.05M Rubkin (30s)
o = 0.15¢ —— Rubin (180s

300Mpc
[ LLEL N LU L

time (days)

GET ON TARGET PROMPTLY and deep

“Blue” and luminous
kilonovae

Optimistically, DECam (and
potentially Pan-STARRS)
could reach the sources

But this is optimistic and we
will need to go ~1 mag
deeper to see a rapid fade
and reduce false positives
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100Mpc

200Mpc 300Mpc

L

|

“Red” and faint kilonovae
mpossible with any other
facility than Rubin

n reality - quite possible
true candidates will be
somewhere in between

I -
1 | s ¥
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Alert stream will have ~107A5
alerts per night.

Distributed immediately to 7
full-stream brokers:

ALeRCE
AMPEL
ANTARES
Babamul
Fink

Lasair
Pitt-Google

Custom alert filters
Automatic classification by
wide field spectra surveys

A T
i . Active Galactic Nuclei

1 |
- ingesting material and/or varying in brightness. j : ‘e . ; g :

Rubin as a discovery machine

Alert streams and Brokers

Changes detected |n ONE Rubm |mage e |

+ ~300 clear nights per year

= : : : o G 15 -‘, s = i ol : « 10-year surve
. ~200 . e g T R o yy

~25 billion alerts

*

Supernovae

Rubin will discover more exploding stars in its first

few months than we’ve found in all of history. e '; ' :
?e X

Other activity in space
Stars ripped apart in tidal disruption events?

~7200

~ Variable Stars

Explosions of light from colliding neutron stars? .* °

in wi ki f ises!
Rubin can spot stars that change in brightness AL will CEptERllkings of surprises

*  over timescales ranging from seconds to years. : :
i ~4oo £

Solar System Dbjects

... and some images could have 10X asmany =~ -

asteroids, comets, and more — depending on
Most large galaxies have central, supermassive where we look.

" black holes, but these special ones are actively

include metadata, photometry, light curves, catalog cross-matches, and image cutouts.

automatically generated within ~60 s via difference imaging (S/N = 5).

distributed to community brokers; full data available via Rubin Science Platform (<24h).

Brokers filter, enrich, and classify alerts, enabling efficient follow-up selection.


https://indico.ict.inaf.it/event/3418/contributions/24451/attachments/11393/23441/Brescia-Gen2026-Rubin-LSST-General.pdf
https://science.alerce.online/
https://ui.adsabs.harvard.edu/abs/2020ascl.soft05015N/abstract
https://antares.noirlab.edu/
https://babamul.caltech.edu/
https://babamul.caltech.edu/
https://fink-broker.org/
https://academic.oup.com/rasti/article/3/1/362/7712474?login=false
https://academic.oup.com/rasti/article/3/1/362/7712474?login=false
https://pitt-broker.readthedocs.io/en/latest/

—
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t

—_—
Main streams Science data

LSST, ZTF f Accessto !

archived data *

I -L-----------

Other survey Accessing Fink live
streams filtered streams

Figure 1. Architecture of FINK. Each box is a cluster of machines deployed on a cloud. The main streams of alerts for FINK (ZTF and LSST) are collected and
processed inside the Processing cluster running APACHE SPARK (see Sections 4.2 and 4.3). At the end of the processing, a series of filter divides the stream
into substreams based on user needs, and data are sent to subscribers via the Communicat ion cluster running APACHE KAFKA (see Section 4.6.1). At the end
of the night, all processed data are aggregated and pushed into the Science Portal, based on APACHE HBASE, where users can connect via a web browser
and explore all processed FINK data (see Section 4.6.2). Alert data and added-values are stored at various stages on the HDFS. Other survey data streams (such
as alert data from LIGO/Virgo, Fermi, or Swift) are collected by the Communicat ion cluster and sent to the Processing cluster to be used to annotate the
main stream of alerts. See text for more information on each component.

Yesterday NEWS! --> Rubin is getting ready for the first public alerts!
They are being planned for February 4th 2026!

https://fink-broker.org/ \


https://fink-broker.org/papers/

PRESENT & FUTURE

WHAT?
Novae
X-ray binaries
Supernovae
GRBs
Luminous Blue Transients
Tidal disruption events
Kilonovae
Soft Gamma-ray Repeaters
Fast Radio Bursts
unkown?
And their host environments
WHY?
Limits of physics
Life cycle of stars
Galaxy environment and evolution

Peak Luminosity [Mv]
.

4
N

The transient zoo

log (Characteristic Timescale [sec])
3 4 -

MiNouUs
blue
ansients

w)
o
e
D,
-
b —t
T
o
£
-
-
—
—
©
@
o

e

2 =1 0 1 2
log (Characteristic Timescale [day] )

Credit: Jeff Cooke/Swinburne University of Technology
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Classification is not enough
spectroscopic follow-up in the Rubin era

spectroscopy is essential

i R s

- confirm the physical nature

- identify rare / ambiguous events
- train and validate ML classifiers

INAF follow-up strategy

- TNG (DOLORES, NICS, ToO)

- VLT (X-shooter - RISOTTO)

- SOXS/MUSE/4MOST/CUBES....

- International Collab. (inside Rubin Community)



https://indico.ict.inaf.it/event/3418/contributions/24451/attachments/11393/23441/Brescia-Gen2026-Rubin-LSST-General.pdf

NTIFIC CONTRIBUTIONS

RUBIN-ET: INAF SCIE

VERA C.RUBIN

Envisioning Tomorrow: prospects and challenges for multi-messenger
astronomy in the era of Rubin and Einstein Telescope

Artificial Intelligence

FRANEC Machine

Learnin
Hyperion 8

Deep

SEVN Learning

ET Div: 3, 4, 7

Team building & Training
e 2 post-docs funded by the grant (E.

Loffredo, E. Onori)
e 1 PhD student (E. Pappalardo, Univ. Tor

Vergata) - Thesis title: “Multimessenger
approach to unravel stellar binary physics”

Ext. collaborators: Cristiano Ugolini, Manuel
Arca Sedda, Irene Di Palma, |. Andreoni, R.
Margutti, C. De Bom, A. Moller.

INAF LARGE GRANT (awarded 2025 - 197 k€) - PI: Piranomonte

Co-Is: Melandri, Limongi, Spera, Brocato, Cristallo, Onori, Ragosta

Goal: Prepare the scientific and observational framework to fully exploit the
upcoming Rubin Observatory (LSST) and Einstein Telescope era for multi-
messenger astrophysics.

Key science themes:

 Formation and evolution of compact binary coalescences - binary population
synthesis (with SEVN, POSYDON)

« EM counterparts of GW sources

* Synergies between GW, EM and theory

Approach:
 End-to-end modeling: stellar evolution — explosions — population synthesis
 Machine learning for transient identification and strategy optimization

« Definition of observational strategies for wide-field surveys (e.g. Rubin) + rapid

follow-up

Impact:

« Maximizing the scientific return of Rubin LSST and ET preparatory science
» Strengthening INAF's leadership in multi-messenger astronomy

* Building a bridge between theory, simulations, and observation


https://www.aanda.org/articles/aa/abs/2025/05/aa52863-24/aa52863-24.html
https://www.aanda.org/articles/aa/abs/2025/05/aa52863-24/aa52863-24.html
https://watermark02.silverchair.com/staf746.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAA50wggOZBgkqhkiG9w0BBwagggOKMIIDhgIBADCCA38GCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQM9KJZ0vVgF6h8D-AHAgEQgIIDUPNhLZ_miBhBvBcCHMDxaX0khsWFQhPKAQnO1byExxZinQxiDEyGX1QsL7j_gXpg0j0FHmUqaKz0Ph_WAE2jpbg7RgxAHpjFT4zbJG3GW6Zt5AtqqVkjELuBwiKOM_JmrTp0-9razx0HzwjAn67LyG-jNG-A9vC-5BJZh9_RbSnFnCHTonwc_P5wDWIzE-XFGxyVovMiAF6fAsZW48tEW8JjPSsZ9ol3UORe1ghLLGTIy9sQapm4pl06Gv8kSYUkbMjd1-ostb76GSmtpw3gJAJhRkOpr69v8S7X3PkXuddCBTYFt7Gasyumw04Z7jOwBcGsObToKfsdgKoa6Na18Sz65kwlNWezmoJ0HFft0V-vtZSUa_sYDO4-ryTdzvGwc1qCkMUUCO6AM-jpfKbWf9NO21wjZwATjFJ2uTsLsHU6-zSlZbaqqsFqTyhlO0Jt88ktmyC8Kr-koyG66xEIF8wlofxVd43sN_x5fP9RxCWHqKL-bE07i_7D3K2ffmQz1HkZgcS9XjtqBMvgarvlR9AwRc7X5sPLausOcd61kYoLptSWiUqopu8-5cR9HXWL1kmE8W0CGubb6871Na8s55sSuNrYKPxdqOb9ASAuh38KlzMGzVFVecl4AJ764Us3-rF66KwGT5GrHav2PvdEF5LNrlreLEt8tjGkxW4ydOO104cD-AVmF_dANApbv6BC7JhDpXIZ6N6RAUAznkkMlOsKqDdxi_FGmY1Zc9HjepKBVPLekpsXyzuE2LE_7fmf-4gN9w4lOz7XfXzCpaWKP_rqf9v14QTuuOiClOhS0gANTV0U4kwubpJLQaUgfWLj7e2UKexln76YAk7rmrLyr2C7fLTvJFHElx6q56tgVj09_lLQI6_MlaiJWAh-bQpw8G4dWihMnGaM2sGja8-jr7r9qXFZNvFOifIxpXGQ9PGIymQYTiYxjfS3KoyFBgXcB5F296wMCr0gz_pAQQIt2yS3tN-Q2P4t4x2Ni3InlUKRYZDc1rsVXGeXvFBonEg7zilUFm7gFqxU-YmXjlY4beyuDwVPu524MAXIajzmgxnchWfMGxS-4GvuXtTcLx-C8TObvKqDWd7BUKHcu2zRmUM-6tEOLTQ-IjLZG6ojwIpL
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MS + MS

He-core GIANT
+ MS

in ROCHE
LOBE
OVERFLOW

BH + MS

BH +

He-core GIANT
in COMMON
ENVELOPE

IS COMMON ENVELOPE EJECTED?

%’ES \ NO

."_ . G BH + He core

SINGLE BH
@® BH+BH e ==

® WVMERGER

WORKING PROGRESS & SINERGIE

Which object can be informative both for GW and EM?

The majority of GW progenitors evolve through a common envelope phase

Ehi[‘u.l.i — (-'FLZE:‘(ELH'h.f - Em'h.i)-

M1

Your paragraph text £

My Menyi | Mo Meny2 |

s e = —i
bind,i Acg1 R Acpa Ry |

How often the CE is ejected rules the number of GW souces

Can we study this problem from a MM perspective? Yes!

We expect this events to have an associated transient, the

Luminous Red Novae (LRNe)




A WORKING PROGRESS & SINERGIES

VERA C.RUBIN _ _ .
Multimessenger approach to unravel stellar binary physics

LRN - a multimessanger tool for astrophysics
Object: Transients associated with common envelope ejection and/or stellar
mergers.

Goal: Produce catalogs of synthetic lightcurves, to cross-validate with Vera Rubin
LSST's data.

Key science themes:

« Binary Stellar evolution processes, CE onset and mass transfer stability (with
SEVN, POSYDON)

« Synergies between GW, EM and theory

Approach:

* Numerical: Frequency of LRNe in consolidated population syntheis codes — Rates
* Theoretical: Produce catalogs of lightcurves, to compare with observations —
Tedam: Refine astrophysical modelinf of stellar binaries

* 1 PhD student (E. Pappalardo, Univ. Tor Theorethical: Improve CE physics in population synthesis codes
Vergata)

Supervisors: Silvia Piranomonte, Cristiano
Ugolini, Manuel Arca Sedda, Irene Di Palma

Impact:

 Maximizing the scientific return of Rubin LSST and ET preparatory science

* Breaking degeneracies present in stellar physics models = new physics from GW
* Building a bridge between theory, simulations, and observation

=]
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What'’s required and what the 2030s will demand

Trigger & alert generation

GW, neutrino detectors, high-energy satellites, and wide-field optical and
radio surveys (e.g. Rubin, SKA) issue real-time alerts for transient and
multi-messenger events.

Rapid localisation and identification

Networks of high energy/UV/optical/IR and radio facilities — from 1-4 m
class telescopes to VLI/ELT, SKA, ngVLA, CTAO and future GW/neutrino
detectors - rapidly refine positions, associate host galaxies and obtain
first-epoch spectra.

Classification and physical characterisation

SKA

High-throughput spectroscopy and IFUs, combined with high-resolution
Imaging, deliver ejecta velocities, composition, energetics and
environmental diagnostics.
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What'’s required and what the 2030s will demand

Trigger & alert generation

GW, neutrino detectors, high-energy satellites, and wide-field optical and
radio surveys (e.g. Rubin, SKA) issue real-time alerts for transient and
multi-messenger events.

Rapid localisation and identification

Networks of high energy/UV/optical/IR and radio facilities — from 1-4 m
class telescopes to VLI/ELT, SKA, ngVLA, CTAO and future GW/neutrino
detectors — rapidly refine positions, associate host galaxies and obtain
first-epoch spectra.

Classification and physical characterisation

High-throughput spectroscopy and IFUs, combined with high-resolution
Imaging, deliver ejecta velocities, composition, energetics and
environmental diagnostics.




What’s required and what the 2030s will demand

Trigger & alert generation

GW, neutrino detectors, high-energy satellites, and wide-field optical and
radio surveys (e.g. Rubin, SKA) issue real-time alerts for transient and
multi-messenger events.

Rapid localisation and identification

Networks of high energy/UV/optical/IR and radio facilities — from 1-4 m
class telescopes to VLI/ELT, SKA, ngVLA, CTAO and future GW/neutrino
detectors — rapidly refine positions, associate host galaxies and obtain
first-epoch spectra.

Classification and physical characterisation

High-throughput spectroscopy and IFUs, combined with high-resolution
imaging, deliver ejecta velocities, composition, energetics and
environmental diagnostics.

s RN ey
SKA

STAY TUNED!


https://www.astronet-eu.org/wp-content/uploads/2023/05/Astronet_RoadMap2022-2035_Interactive.pdf
https://www.astronet-eu.org/wp-content/uploads/2023/05/Astronet_RoadMap2022-2035_Interactive.pdf
https://www.astronet-eu.org/wp-content/uploads/2023/05/Astronet_RoadMap2022-2035_Interactive.pdf

BACKUP SLIDES
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How many BNS and NSBH might we expect to occur in O5?

90% confidence
0
90% confidence range of NS-BH

ra;ie 01;: B!I;(S 1:;th with maps roughly 5 of
pS = 24ye < .Q/year

Sky area 2 | Median number

the events in

Table 2 are

with Rubin . jiaple for

immediate
Rubin

observing.

Table 2: Projected ranges of the number of BNS and NS-BH mergers in O5 (90% confidence) with the expected sky
map size. The ranges highlight the current uncertainty in rates and projected detector performance in O5. In the rest
of this document, we base our time ToO recommendation on the median number from the calculation described in
the text.

Event rate (triggers/year): calculated by Shreya Anand at the meeting, with SNR > 12

Calculated using information from the official LVK observing scenarios study (Kiendrebeogo et al., 2023)

Note this was before the recent update on Virgo, and assumed distance range DBNS for Virgo was ~150 - 240 Mpc


https://ui.adsabs.harvard.edu/abs/2023ApJ...958..158K/abstract

, Aierts per nght in éO24‘2030 & -
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https://www.schmidtsciences.org/schmidt-observatory-system

Argus Array

The Argus Array is a ground-based optical observatory designed for high-cadence, all-visible-sky survey imaging, optimized for the discovery of

transient and variable objects as well as deep imaging. Full array operations are planned for 2028

Argus will consist of 1,200 small-aperture telescopes with a combined collecting area equivalent to an 8-meter-class telescope. [t will cover the visible
sky from zenith down to an altitude of 38 degrees, yvielding an instantaneous field of view of 8 000 square degrees. The combined focal plane will
comprise 122 gigapixels of fast-readout, low-read-noise CMOS detectors with a plate scale of approximately 1 arcsecond per pixel. Each sensor will
operate in one of two fixed optical filters (blue and red), providing alternating color information as the system tracks the sky.

Operation and data products

Argus’ nominal operating mode will be continuous 60-second-cadence imaging of the Northern sky. These observations will be stacked over a wide
range of timescales, from 15 minutes to more than six months, enabling time-domain astronomy on previously poorly explored timescales as well as
deep survey science. In addition, the sensors can be operated at faster cadence for a bright-time subsurvey, enabling exploration of the transient

universe on approximately second-long timescales,
Key data products include

Images:
-15-minute and longer co-added images transferred to the archive
-1-minute images stored temporarily

Point-source sensitivity (g band):
-1second: m g = 16.8 mag

-1 minute: m_g = 20.0 mag

.15 minute co-add: m_g = 21.5 mag
-1 hour co-add: m_g = 22.3 mag

-1 night co-add: m g = 23.2 mag
-1week co-add: mg = 24.1 mag

-6 month co-add: mg = 26.5 mag

Light curves and photometry: available for pre-selected and newly identified transient sources at base (1-second / 1-minute) cadence
Real-time transient alerts: disseminated through alert brokers

Lead Institution: University of North Carolina, Chapel Hill
Co-funder: Alex Gerko
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Deep Synoptic Array (DSA)

3 Array is a new radio array u
wide-field, multi-epoch surwv

ar survey, the DSA w i : sk 00C ridth-

at-half-maxi (FWHM ¥ i
full-Stokes calr i ) ) nfy/beam. The array will operate

Survey cadence will emphasize maximizing opportunities for time-domain science on timescs:
addition to survey operations, a significant fraction of observing time will be dedicated to pointed and/or triggered observations, including community-
le 2Nce progra nd follow-up of gravitational-wa nts.

Key data products include:
« All-sky continuum images: mosaics, multi-epoch data and wide-band products with 10 spectral window

- H 1 data cubes: Galactic and extragalactic spectral line data

- Polarization data cubes: spectrally resolved full Stokes for millions of sourc

-Pulsar timing datasets: folded pulsar profi

-Transient alerts: rapidly issued for transients identified in continuum and high-time resolution data
-Source catalogs released with every major data release

L Institution: California Institute of Technol

Learn More =
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Large Fiber Array Spectroscopic Telescope (LFAST)

The Large Fiber A

Operations and data pr
LFAST is igned to deliv
lata products include:

. Raw data

- Extracted and calibrated spectra: order-1

- Stitched one-dimensional spectra

hour late
ition with LS

-ements and other community-driven appli

Learn More
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Lazuli Space Observatory

The Laz O ce-b : for rz = 18 ons and pre:
f ' on-limited in

nd high-contra

1t orbit, the ot
g Il support contir
empl 23 flexib weduling, auto ion-first 15, and

r facilities

v data products include;
-Wide-field imaging data: calibrated op

« Integral field spectroscopy: ra

- Coronagraphic imaging products
-Rapid-response products: quick
-Spacecraft and instrument telemetry s

udt Scier
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percent-level measurements of expansion " e
history and growth of structure ’ v e Y

Use multiple probes i R g L S

weak lensing, galaxy clustering/Baryon Acoustic
Oscillations (BAO), clusters, lensed time delays,

Type la SNe, all as functions of redshift and
combined with CMB.

Numbers ik %
~ 2 billion galaxies with measured shapes g8 ; .
~ 400,000 Type la supernovae |  Credits: VRO
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lvezic et al. (2019)



https://iopscience.iop.org/article/10.3847/1538-4357/ab042c/pdf

| RNe emission mechanism
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