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Rubin LSST

has started!
June 29,2026

Credit: NSF-DOE Vera C. Rubin Observatory/NOIRLab/SLAC/AURA
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Legacy Survey of Space and Time LSST ———w.

VERA C.RUBIN
OBSERVATORY

* Vera C. Rubin Observatory

* 10-year Legacy Survey of Space and
Time (LSST) = started in June 2026

* 8.4m telescope, largest ever CCD

* 100s petabyte set of images and data
products = Billions of new stars and
galaxies

* Massive time domain astronomy

* Big data, movie of the sky

Rubin Observatory /NSF/AURA /A. Pizarro D. ;
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Legacy Survey of Space and Time  +% N

VERA C.RUBIN
Follow live updates at OBSERVATORY

https://rubinobservatory.org/for-scientists/rubin-101/live-status

Q chile (@ 05:28hrs [ 2026-07-20

What's happening at Rubin Observatory?

Live status

Weather Conditions All-Sky Camera Dome Status Rubin Alerts tonight: Sunset and Sunrise Date last uDd ated: 02 Jul 2026 07:45 {M ST)

|
L = 0

Schedule viewer

The projected Rubin schedule can be obtained via the all-sky map interface or static table
Overcast with snow interface.

(/] L] /]

We'd love your feedback — take a short survey Alert Stream Status

A Grafana dashboard for the live status of the alert stream is available at Is.st/alert-stream-status.

Summit all-sky

The view from Cerro Pachén is available live via the current all-sky camera image.

Nightly summaries

Automated per-night reports are available from the scheduler reports page by clicking "nightsum”
in the table for the desired date.

AGN GL Workshop, 2026 Ili¢, Kovacevi¢: AGN with Rubin LSST
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. NSF“D'O»E Vera C. Rubin Observatory’s
Legacy Survey of Space and Time (LSST)

ALL ADDED UP

Ty -

OBSERVATIONS

COSMIC INVENTORY

YEARS ~2(QBILLION

over DATA GALAXIES

2MILLION  _9(BILLION  _17BILLION |

IMAGES ACROSS CHANGES DETECTED STARS

F |L;r |.E RS ~30 PETABYTES ~G MILLION

OF RAW IMAGES

SOLAR SYSTEM OBJECTS ‘ 0

Credit: NSF-DOE Vera C. Rubin Observatory/NOIRLab/SLAC/AURA
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NSF-DOE VERA C. RUBIN LSST CAMERA NIGHTLY
OBSERVATORY Largest ever built OBSERVATIONS

+ 8.4-meter telescope
« Wide-field sky survey

Rubin will repeatedly scan the entire southern sky every few nights,
returning to each location about 800 times over a decade.

SCIENCE GOALS

Understan ding the nature o 1

dark matter & N . Milky objicts that
change
dark energy Way s bggm

Rubin data will be shared with scientists worldwide, enabling discoveries

by researchers, students, and the public.

Smartphone Camera vs Rubin’s LSST Camera

Smartphone: ~12MP | \ Rubin: 3200 MP

ALERTS
ight R will generate

| LSST - Key Science Pillars

1. Understanding the nature of dark matter and
dark energy

2. Creating an inventory of the Solar System

3. Mapping the Milky Way

4. Exploring objects that change position or
brightness over time, called "transients”

Unprecedented data volume to be
leveraged for multiple science goals.



MATD LSST operation strategies

@ https://survey-strategy.lsst.io/baseline/index.html

baseline_v5.3.0_10yrs

 Main survey — Wide Fast Deep (WFD)

— each point around 800 visits
— rolling cadence from year 2 in low-dust WFD

*  Minisurveys — Deep Drilling Fields
(overlap with other missions, e.g. Euclid)

* Micro Surveys

 after 10 years, coadded images will reach EE N R
r~27.5 mag Deep Drilling Field Locations
° photometry in 5 bands: u grizy ELAISSI ~ XMM_LSS  ECDFS  COSMOS  EDFS_a  EDFS_b
RA 9.45 355517 52.98 150.11 58.9 63.6
Dec -44.02 -4.82 -28.12 2.23 -49.32 -47.6

AGN GL Workshop, 2026 [li¢, Kovacevié¢: AGN with Rubin LSST
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*  Prompt Data Products
— Alerts - as of February 24 2026, alerts were streaming in real time to brokers and became accessible

to the global science community.

— Solar System products - All Rubin data for solar system objects is available via the Minor Planet Center
(MPC; Rubin's observatory code is X05).

 Data Previews (Data Rights Holders only)

— Data Preview 1, June 2025 - image and catalog products from Rubin Science Pipelines v29 processing of
observations obtained with the LSST Commissioning Camera of 7 ~1 square degree fields over 7 weeks in 2024.

— Data Preview 2, expected in July 2026 - Data Preview 2 image and catalog products from Rubin Science Pipelines
v30 processing of observations obtained with the LSST Camera.

"Early DP2" release date: July 27 2026 (dp2.Isst.io). In the early phase, deep coadded images and all catalogs will be available. Complete
DP2 target: Oct-Dec 2026, when visit and difference images will become available.

 Data Releases
— Data Release 1 anticipated by the end of June 2028,

https://rubinobservatory.org/for-scientists/resources/early-science

AGN GL Workshop, 2026 Ili¢, Kovacevi¢: AGN with Rubin LSST


https://www.minorplanetcenter.net/
https://minorplanetcenter.net/iau/lists/ObsCodesF.html
https://dp2.lsst.io/index.html
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Solar System Science

Collaboration (Colin Orion Chandler, @ :ssa:a:t.:sés;fachi?nchaab&r::;on
Meg Schwamb) g )

Dark Energy Science Collaboration
(Renée Hlozek, Tesla Jeltema)

Informatics & Statistics Science
Collaboration (Frangois Lanusse,

Stars, Milky Way & Local Volume
(Peregrine McGehee, Will Clarkson)

Strong Lensing Science
Collaboration (Graham Smith, Timo
Anguita — Simon Birrer from 09/23)

Ashley Villar)

Active Galactic Nuclei (Niel Brandt,

Transients & Variable Stars (Igor
Gordon Richards)

Andreoni, Sara Bonito)

Vera C. Rubin Observatory | Project & Community Workshop | 7-11 August 2023 wiclarks@umich.edu Acronyms & Glossary

Talk by Science Collaboration Coordinator, Dr.

Will Clarkson
AGN GL Workshop, 2026 [li¢, Kovacevié¢: AGN with Rubin LSST



Extragalactic astronomy: quasars
|0 million quasars

Really?? SDSS: yes!

=
:
E‘_
§
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S | n‘i"l l-ﬁ
0D 0.2 04 0.6 08 1
Detection Prob.

Top: absolute magnitude vs.
redshift diagram for quasars From Zeljko Ivezic slides

Rubin Observatory Director

Today: ~3| quasars with 6<z<7.5 Reionization studies!
LSST will detect ~10,000 quasars with 6<z<7.5!
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, , VERA C.RUBIN
AGN SC co-chairs: Niel Brandt, Metthew Temple OBSERVATORY

Co-Chairs https://agn.science.Isst.org AGN Science Collaboration

Panel Members

Membership Panel Publications Panel Ethics Panel “
Roadmapping Funding Review Panel
(ad hoc) (ad hoc)

Shemmer “
Subgroups Leads/Co-Leads ¥
Platt Su T 1. United States 140 8. Germany 12 14. Argentina 4 20. Croatia 1 24. Spain 1
orm eam . United King . Japan . Greece . Finlas 3 itzerl
(pormanent) S 6 | 6 e 6 | s6bemi 2| Btk b | o6 ek
= y 4. Brazil 21 11. Poland 6 17. Turkey 2 23. Netherlands 1
JCIAIUS © s 5. Chite 18 12. China 5 18. Austria 1
6. Australia 16 13. South Africa 5 19. Canada 1
m o 13
Richardsetal.  Assef & Shirley Secunda &Yu  Rani & Ricci Liaison to SCOC — Assef

Liaison to DM — Reed
Users committee — Petrecca & Sarajedini
In-kind coordinators — Hoenig & Coppi

AGN GL Workshop, 2026 lli¢, Kovacevi¢: AGN with Rubin LSST 11



MATOD

University of Belgrade
Faculty of Mathematics

557

AGN Science Collaboration

PUBLIC & SCIENTISTS

Home Meetings Projects Documents ELG Members Apply Contact

Home » Meetings

Meetings

The 2026 meeting of the LSST AGN Science Collaboration will
be hosted in Heraklion, Greece, from Monday 24th to Thursday
28th May.

See this page for full details and to register.

The 2025 July meeting of the LSST AGN Science Collaboration
was hosted in Durham, UK, from Monday 14th to Thursday 17th
July.

Details of the 2025 meeting are in this link.

AGN GL Workshop, 2026 [li¢, Kovacevié¢: AGN with Rubin LSST
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PUBLIC & SCicivivar o

AGN Science Collaboration

Home Meetings Projects Documents Talks Members Apply Contact

Home » Project Proposal

Project Proposal

An AGN SC Project is any scientific investigation or infrastructure development undertaken
within the AGN SC environment. Projects are collaborative from the start, allowing members to

contribute and provide feedback, ensuring transparency throughout the process.

Once approved, projects are recorded in the AGN SC Project Database, a searchable resource
that provides visibility into ongoing projects and connects researchers with shared interests and
expertise.

This form is used to propose new projects within the AGN SC. Proposals should be submitted
early to allow for feedback and potential collaboration. After submission, the Publication Panel
will review the proposal for alignment with ethical standards and collaboration policies.

Approved projects will be announced, inviting further contributions from the AGN SC.

Please complete the following sections with as much detail as possible to facilitate a thorough

review and effective project coordination.

12
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0 AGILE: an end-to-end Rubin-LSST simulation of AGNs, galaxies,
. and stars

O I. Software description and first data release
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Abstract

The Vera C. Rubin Observatory's Legacy Survey of Space and Time (LSST) will monitor tens of millions of
active galactic nuclei (AGNs) for a period of 10 yr with an average cadence of 3 days in six broad photometric
bands. This unprecedented data set will enable robust characterizations of AGN UV /optical variability across a
wide range of AGN physical properties. However, existing tools for modeling AGN light curves are not yet
capable of fully leveraging lhc volumc. cadcnce and multiband nature of LSST data. We present EzTacX, a
scalable light-curve d gned to take ad ge of LSST's multiband observations to
simultaneously characterize AGN UV /optical stochastic variability and measure interband time delays.
EzTaoX achieves a speed increase of ~lO’-I0‘x on CPUs over current tools with smular capablhues, while
mmmmmng equal or better lated variability properties. This gain enables

time-delay for all AGNs discovered by LSST—both in the Wide Fast Deep survey and
the Deep Drilling F ields—thereby opening new opportunities to probe AGN accretion-flow geomelnes In
addition, EzTaoX's multiband capability allows for robust ch ization of AGN hastic variability down
1o hourly ti facilitating the identification of ing | AGNs—such as those residing in dwarf
galaxies—through their distinctive variability signatures.

16 Mar 2026

ABSTRACT

—— Aims. Conlunponry large-scale surveys such as the Vera C. Rubin Observatory Legacy Survey of Space and Time (LSST) and Euclid present
< an unprecedented discovery potential for studying active galactic nuclei (AGNs) at the population level in the big dal'.n cla_ However, one major

challenge is the accurate identification and classification of AGNs from optical and infrared ph Y. or y data alone. In order
O to optimize AGN selection, classification, and systematics, as well as to test different data analysis tools, we present AGI.LE (A.GNs In the LSST
Era), an LSST end-to-end simulation sofiware. AGILE - developed as part of the INAF LSST in-kind ibution - is capable of simulating the

mmtmpﬂhﬂd AGN popalation in LSST and Euclid.
. We based AGILE on existing simulations of galaxies and stars, while we developed an AGN recipe based on empirical relations,

O AGILE populms complete gulnxy samples with AGNs according to the observed AGN accretion rate distribution, and cach AGN is assigned an
‘-' optical/UV spectral energy distribution, Optical AGN whility is added using a damped random walk model connected to the AGN physical

_;- parameters. Finally, AGILE creates both LSSI' -like images and related data products,

3 Results. Using AGILE, we build a 24 deg® complete mock truth catalog of AGNs, galaxies, and stars with 0.2 < z < 5.5, log, (Mo / Mo) > 8.5
' (AGNs and galaxies), and r < 27.5mag (stars). We also perform a pilot simulation (AGILE DR1) consisting of 1 deg® of LSST operations in
IthObMUG field observed up to three years in accordance with the survey strategy. We use AGILE DRI 1o quantify the mncyuffd\eLSST

> Science Pipelmes in recovering the true l'Ium ol'a\GNs. galaxies, and stars. We quantify the LSST I and purity in g Type |
= AGNs using typical col lor and i We share the AGILE DR dataset, an ideal test-bench for further scientific ﬂpbﬂlﬂ.llﬂn
~ and forecasts in the context of LSST AGNs.

A&A, 708, A121 (2026)
https://doi.org/10.1051/0004-6361/202557223 i
@© The Authors 2026
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VAR-PZ: Constraining the photometric redshifts of quasars using
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ABSTRACT

The Vera C. Rubin Ohwvuory s Legacy Survey of Space and Tmc (LSST) i ns expecml to obtain observations of over ten million quasars. The
surwy s | and y will enable a si of these objects 1o be monitored in the ugrizy bands, spanning
length: of i 0.3~1.0pum. The unprecedented numbe:ofsmnoesmnh:& Spectroscopic follmwup for the vast majority
of them unfeasible in the near future, so most studies will have to rely on | redshift esti which are tradi much less reliable
for Active Galactic Nuclei (AGNs) than for inactive galaxies. This wwk presents a m:M:l thodol to in the phy i red.slnﬂ of
AGN:s that leverages the effects of logical time dilation, and of the luminosity and h ds of AGN variabili
wcnssunwlhmmevmlblhlycmbcmodclednsldlmpcdnndnmwnlk(DRW)pmocsc mdwendqnedlpnnmemcnndellnchmmulhe
DRW ti (7) and asy p of the variability (SF..) based on the redshift, the rest-frame wavelength, and the AGN luminosity.
We constructed vambthly-based photometric redshift (phoio-‘) priors by modeling the observed vamblhly using the expecwd DRW parameters
at a given redshift. These variability-based photo-z (VAR-PZ) priors were then combined with spectral energy ion (SED) fitting
to improve the mdslnﬁ estimates from SED fitting. Validation was using i data from the Sloan Digital Sky Survey (SDSS),
ion in ic outliers by more than 10% in comparison with SED fitting techniques and improvements in
redshift precision. The simulated light curves with both SDSS and LSST-like cadences and baselines confirm that VAR-PZ will be able to constrain
the photometric redshifts of SDSS-like AGNs by bringing the outlier fractions down to below 15% from 32% (SED alone) at the end of the survey.

Swayamtrupta Plnd.am g Ale.tsandm Peca'"
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Abstract

The Legacy Survey of Space and 'I'lmc (LSST). bemg oondmmd by the Vera C. Rubin Observatory, is a wide-field
multiband survey that will lactic sources through its unprecedented
combination of area and depth. While the LSST survey suuegy is still being finalized, the Rubin Observatory team
has generated a series of survey simulations using the LSST Operations Simulator to explore the optimal survey
strategy that best the majority of scientific goals. In this study, we utilize the latest simulated data and
the Metrics Analysis Framework to predict the number of quasars detectable by LSST in each band and evaluate the
impact of different survey strategies. We find that the number of quasars and lower-luminosity active galactic nuclei
(AGNSs) detected in the baseline strategy (v4.3.1) in the redshift range z = 0.3-6.7 will be highest in the i band
(about 12 million) and lowest in the « band (about 6 million). Over 70% of quasars are expected to be detected
within the first year in all bands, as LSST will have already reached the break in the luminosity function at most
redshifts. With a limiting magnitude of 25.7 (26.9) mag, we expect to detect 184 (199) million AGNs in the z band
(r band) over lhe lOyr survey wuh quasars consmuung only 6% of the total AGNs in each band. This arises
because, of most | ity AGNs are affected by contamination from their
hoslgnlnxm,wcscta v' de threshold when predicting the number of quasars. We find that variations in the
u-band strategy can impact the number of quasar detections, Specifically, the difference between the baseline
strategy and that with the largest total exposure in u is 15%. In conu-m. changes in mllmg strategies, Deep Drilling
Field strategies, weather conditions, and Target of Opp i ions result in variations below 2%. These
results provide valuable insights for optimizi proaches to imize the scientific output of quasar studies.
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AGN SC Data and Code Challenges

LSST AGN Science Collaboration 2021 Data Challenge
G. Richards and W. Yu

We are announcing the LSST AGN Science Collaboration's 2021 Data Challenge. The purpose

THE ASTROPHYSICAL JOURNAL, 953:138 (15pp), 2023 August 20
© 2023, The Author(s). Published by the American Astronomical Society,

https: / /doi.org/10.3847 /1538-4357 face3la

CrossMark

of this challenge is to help get more people involved in the work needed to do AGN science with
the upcoming LSST data. For this purpose, we have produced a common exploratory dataset
that can be used to develop tools for 1) parameterization of AGN light curves, 2) AGN selection,
and 3) AGN photo-z. A panel of judges (consisting of the AGN SC leadership team and multiple
members of other LSST science collaborations) will award prizes for derivative work that
advances the goals of the LSST AGN SC and AGN science with LSST in general. We have
LSSTC funding to award 1st, 2nd, and 3rd prizes of $2000, $1500, and $1000, respectively. In
addition there is $5000 of funding for participation awards (10-20 at $250-$500) and $3000 for
page charges to encourage publications that are derived from the competition. The deadline for
submissions will be 17 September 2021.

More details about the competition and the data set(s) available for your use can be found at
https://github.com/RichardsGroup/AGN_DataChallenge.

Submissions would ideally be in the form of Jupyter notebooks, but the panel of judges will
consider all reasonable submissions adhering to the following format:

1. Introduction (What is the main goal your submission addresses with the data challenge?
Does this goal relate to items in the AGN SC roadmap? If not, should a new item be
added to the AGN SC road map?)

2. Data (What data sets are you using for the challenge (see details about what data are
available? Why do these data sets allow you to address your main goal?)

3. Methods (Describe your method to extract the information for your main goal from the
data. What is innovative about your implementation/application of this method to the
data?)

4. Results (Summarize your results. Include plots and statistics that illustrate your results.
Discuss future improvements to the method or what future features could help to
improve your results.)

5. Code (Provide enough code that your results can be confirmed and tested by the judges
on a “blinded” subsample; see below. Prize winners will be required to make their code
available to the AGN SC and/or broader LSST community.)

—
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Abstract

Development of the Rubin Observatory Legacy Survey of Space and Time (LSST) includes a series of Data
Challenges (DCs) arranged by various LSST Scientific Collaborations that are taking place during the project’s
preoperational phase. The AGN Science Collaboration Data Challenge (AGNSC-DC) is a partial prototype of the
expected LSST data on active galactic nuclei (AGNs), aimed at validating machine learning approaches for AGN
selection and characterization in large surveys like LSST. The AGNSC-DC took place in 2021, focusing on
accuracy, robustness, and scalability. The training and the blinded data sets were constructed to mimic the future
LSST release catalogs using the data from the Sloan Digital Sky Survey Stripe 82 region and the XMM-Newton
Large Scale Structure Survey region. Data features were divided into astrometry, photometry, color, morphology,
redshift, and class label with the addition of variability features and images. We present the results of four
submitted solutions to DCs using both classical and machine learning methods. We systematically test the
performance of supervised models (support vector machine, random forest, extreme gradient boosting, artificial
neural network, convolutional neural network) and unsupervised ones (deep embedding clustering) when applied
to the problem of classifying /clustering sources as stars, galaxies, or AGNs. We obtained classification accuracy of
97.5% for supervised models and clustering accuracy of 96.0% for unsupervised ones and 95.0% with a classic
approach for a blinded data set. We find that variability features significantly improve the accuracy of the trained
models, and correlation analysis among different bands enables a fast and inexpensive first-order selection of
quasar candidates.
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Blazar Variability with the Vera C. Rubin Legacy Survey of Space and Time Expectations for time-delay measurements in active galactic nuclei
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Abstract

The Legacy Survey of Space and Time (LSSTL being columcwd by the Vera C. Rubin Obscrvatory, is a wide-fiek
multiband survey that will sources through its unprecedented
combination of area and depth, While the LSST survey slﬂug) is still being finalized, the Rubin Observatory team
has generated a series of survey simulations using the LSST Operations Simulator to explore the optimal survey
strategy that best accommodates the majority of scientific goals. In this study, we utilize the latest simulated data and
the Metrics Analysis Framework to predict the number of quasars detectable by LSST in cach band and evaluate the
impact of different survey strategics. We find that the number of quasars and lower-luminosity active galactic nucki
(AGNs) detected in the baseline strategy (v4.3.1) in the redshift range z = 0.3-6,7 will be highest in the i band
(about 12 million) and lowest in the  band (sbout 6 million). Over 70% of quasars are expected 10 be detected
within the first year in all bands, as LSST will have already reached the break in the luminosity function at most
redshifts. With a limiting magnitude of 25.7 (26.9) mag. we expect 1o delect 184 (199) million AGN in the z band
(r band) over the 10)1 sunvy with quasars eomul\mng only 6% of the total AGNs in cach band. This arises
because, of most s AGN:s are affected by contamination from their
host galaxies, we set a nu;xumdc threshold when peedicting the number of quasars. We find that variations in the
u-band strategy can impact the number of quasar detections. Specifically, the difference between the bascline
strategy and that with the largest total exposure in w is 15%. In contrast, changes in rolling strategies, Decp Drilling
Ficld strategics, weather conditions, and Target of Opportunity observations result in variations below 2%. These
results peovide valuable insights for optimizing approaches 1o maximize the scientific output of quasar studies.
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Reevaluating LSST’s Capability for Time Delay Measurements in Quasar Accretion Discs
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ABSTRACT

The Legacy Survey of Space and Time (LSST) at the Vera C. Rubin Observatory is poised to
observe thousands of quasars using the Deep Drilling Fields (DDF) across six broadband filters over
a decade. Understanding quasar aceretion disc (AD) time delays is pivotal for probing the physics of
these distant objects. Pozo Nufiez et al. (2023) has recently demonstrated the feasibility of recovering
AD time delays with accuracies ranging from 5% to 20%, depending on the quasar’s redshift and time
sampling intervals. Here we reassess the potential for measuring AD time delays under the current
DDF observing cad which is placeholder until a final cad is decided.

We find that contrary to prior expectations, achieving reliable AD time delay measurements for
quasars is signifi ly more chall if not due to the limitations imposed by the
current observational strategies.
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 https://www.lsst.org/participate
e Attend Rubin Community Workshop (RCW)

* Join different science collaboration, e.g. AGN
(does not ask for Data Rights Holder)

AGN Science Collaboration

* Participate in Data Challenges

— E.g. AGN Data Challenge, 2021
https://github.com/RichardsGroup/AGN DataChallenge,
Savic et al. 2022

— MALLORAN MALLORN Astronomical Classification Challenge: Can you catch stars being torn
apart by black holes? (https://www.kaggle.com/competitions/mallorn-astronomical-
classification-challenge/data ), De Bonis et al. in prep
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AGN GL Workshop, 2026 Ili¢, Kovacevi¢: AGN with Rubin LSST 16
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SER-SAG In-kind contribution to the LSST

Cvorovié-Hajdinjak et al. 2022, 2024
University Belgrade - Faculty of Mathematics & Astronomical 1

® target
#* context
—#— prediction

14

observatory Belgrade - Data Rights for 6 Pls

Project Lead: Luka Popovic B

Flux

Project Manager: Dragana lli¢ (1 PI) :

T T T T T T
43400 8550 G330 E0O00 E0200 S04 20
Julian date (|D-23C00IC)

SER-SAG1: directable software contribution (MATF) - 4 Pls Neural process modeling of quasar signals
Andelka Kovacevi¢ (lead), https://github.com/LSST-sersag/

SER-SAG2: Telescope follow-up (AOB) — 1 PI
Masa Lakiéevic (lead)
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Bob Blum, Director for Rubin Operations

“Participation of our outstanding Serbian colleagues
in Rubin’s LSST is crucial to maximizing the impact of
science we can do with the US led Legacy Survey of
Space and Time.

Their contributions to analysis code and additional
telescope resources will greatly enhance the tools and
capabilities available to our community.”

September 2023

*Agreement with AURA signed in 2025 AU RA
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https://www.lsst.org/scientists/glossary-acronyms
https://noirlab.edu/public/images/bob-blum/
https://www.aura-astronomy.org/
https://noirlab.edu/public/images/bob-blum/

We are grateful to the Rubin
Observatory and LSST for the
opportunity to be part of this
ground-breaking observatory.
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