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Outline
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● Introduction to Rubin and LSST
● Rubin science
● From Rubin commissioning to early science observations
● Time-domain astronomy with LSST: alerts and brokers
● The first LSST transient from the public alerts
● The ecosystem of time-domain astronomy
● Some links
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Capturing the Cosmos
with Vera C. Rubin Observatory’s 

Legacy Survey of Space and Time (LSST)

Repeatedly scan the sky for 10 years using the largest digital camera 
in the world, with a large telescope (8.4 m diameter) …

…to create an ultra-wide, ultra-high-definition time-lapse record of 
our Universe:

…the greatest cosmic movie ever made!
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Honoring Vera C. Rubin 
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Who was she?
● Provided the first convincing 

evidence for dark matter
● Advocated for women in astronomy

Rubin Observatory is the first major US 
Observatory named for a woman

1928–2016

https://www.lsst.org/scientists/glossary-acronyms
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Meet Rubin Observatory
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Located on Cerro Pachón, in 
the Coquimbo region of Chile

Jointly funded by the U.S. National Science 
Foundation and the U.S. Department of Energy, 
Office of Science

RubinObs/NOIRLab/SLAC/NSF/DOE/AURA/A. Pizarro D.

https://www.lsst.org/scientists/glossary-acronyms
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Rubin Observatory Technology

Simonyi Survey Telescope

Vera Rubin Observatory

LSST Camera

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |    [YOUR EVENT TITLE]   |    DD Month YYYY Acronyms & Glossary

Cutting Edge Technology for a New Era
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LSST Camera

Largest digital camera ever (3200 Mpx)
6 filters, near-ultraviolet to near-infrared

Simonyi Survey Telescope

Novel three-mirror design = fast
Full-sky scan every 3-4 nights

Global Data Management 
System

20 TB/night transferred to US, France, UK
~10 million changes identified each night

Olivier Bonin/SLAC National Accelerator Laboratory

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |    [YOUR EVENT TITLE]   |    DD Month YYYY Acronyms & Glossary 8

Simonyi Survey Telescope
● 2-in-1 primary/tertiary mirror — first of 

its kind, 8.4 m diameter

● Compact telescope quickly moves 300 
tons of steel + optical equipment

● Automated (with oversight) 

● Large aperture & high reflectivity to 
detect faint objects

Asturfeito, Asturias

https://www.lsst.org/scientists/glossary-acronyms
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LSST Camera

● Largest camera in the world
3200 megapixels

● 400 Ultra HD TV screens 
needed to display a single 
image

● Field of view = ~45 times the 
area of the full moon

● 6 color filters spanning UV to 
near-infrared

● Mosaic of 189 4k x 4k CCDs

4k x 4k CCD

Moon for scale

3 x 3 “raft”
3.5-degree
Field of view

J. Orrell/SLAC National Accelerator Laboratory

6 color filters

https://www.lsst.org/scientists/glossary-acronyms
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Pushing Data Boundaries
The largest data set in optical astronomy

New 3200-megapixel 
image every ~40 seconds

20 terabytes of data 
every night

500 petabytes generated 
by Rubin data processing 

in 10 years

Trillions of measurements 
of billions of objects

https://www.lsst.org/scientists/glossary-acronyms
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Global Data Journey
via high-speed networks

1 Data travel from the observatory to 
Santiago, then to SLAC National 
Accelerator Laboratory in California.

2 SLAC processes data, identifying 
changes and issuing an alert for 
each one — up to 10 million per 
night!

3 Data are sent to Europe for further 
processing after an embargo 
period.*

*30 days in commissioning, 80 hours in operations

https://www.lsst.org/scientists/glossary-acronyms
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Rubin key science areas
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Bringing the Night Sky to Life

13

Rubin will be a discovery machine,
detecting a treasure trove of:
● asteroids and comets
● pulsating stars
● supernova explosions
● previously hidden stars and galaxies
● completely new things

10 years of data 
to help scientists unravel 

boundless mysteries

https://www.lsst.org/scientists/glossary-acronyms
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The Changing Sky
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The Changing Sky
● Rubin will detect  up to 10 million changes per night in the 

southern sky

● 350 alerts per second!

● About 2000-3000 supernova discovered every night, i.e. 5 new 
supernovae per minute!

● 1 million supernova per year!
● Rubin’s nightly alerts will uncover rare events and enable 

global follow-up
● More than 800 images for each area of sky over 10 years will 

reveal changes across all time scales

https://www.lsst.org/scientists/glossary-acronyms
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A Key Follow-up Facility

● Rubin will also operate in “Target of 
Opportunity” mode

● It will be the best facility in the world for 
follow-up of high-energy neutrino and
gravitational wave events

https://www.lsst.org/scientists/glossary-acronyms
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Uncovering the Unexpected
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Rubin will reveal new mysteries and lead to 
questions we haven't thought to ask
● Unknown classes of objects
● New transients
● Phenomena that challenge existing theories
● …and more!

Every time we look at the Universe in a new 
way, we make discoveries we never could have 
predicted. And now we will see more than we 

ever have before
Processing: LSST DESC;  Image: J. Chiang/SLAC, C. Hirata/Ohio State University and 
NASA’s Goddard Space Flight Center

https://www.lsst.org/scientists/glossary-acronyms


Vera C. Rubin Observatory    |    [YOUR EVENT TITLE]   |    DD Month YYYY Acronyms & Glossary

IAC’s interest in LSST
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● Strategic interest: increased collaboration with US community and involvement in
world-leading projects

● Wide-ranging scientific interest

○ LSB science – deep imaging of galaxy outskirts, dwarfs, and ICL (Johan Knapen, IgnacioTrujillo)
○Milky Way and Local Group (Carme Gallart)
○ Stellar magnetic activity cycles (Savita Mathur)
○High-energy phenomena (Josefa Becerra)
○ Galaxy clusters & cosmology (Helmut Dannerbauer)
○ Substellar science (Nicolas Lodieu)
○ Small bodies in Solar system (Javier Licandro)
○ Transients (Ismael Pérez-Fournon)

https://www.lsst.org/scientists/glossary-acronyms
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IAC is also a member of the LSST Discovery Alliance

https://www.lsst.org/scientists/glossary-acronyms
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Commissioning, First Look, Science Validation and 
Early Observations, ….
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● ComCam commissioning in late 2024

● LSSTCam commissioning started in March 2025

● Rubin First Look events, 23 June 2025

● Data Preview 1, 30 June 2025

● Science Validation, Summer 2025

● Early Observations,  after November 2025

● First public alerts: 24 February 2026

● LSST 10-year survey will start soon

https://www.lsst.org/scientists/glossary-acronyms
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Current status: 
end of commissioning and start of science verification

20
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Rubin First Look (https://rubinobservatory.org/)
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Rubin First Look (https://rubinobservatory.org/)

https://www.lsst.org/scientists/glossary-acronyms
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Data Preview 1, https://dp1.lsst.io/index.html

22

Data Preview 1 (30 June 2025)
https://dp1.lsst.io/index.html

https://www.lsst.org/scientists/glossary-acronyms
https://dp1.lsst.io/index.html
https://dp1.lsst.io/index.html
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Science Validation Survey, original plan
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Science Validation Survey
(data will be released in DP2)
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https://survey-strategy.lsst.io/progress/sv_status/sv_20250930.html

https://www.lsst.org/scientists/glossary-acronyms
https://survey-strategy.lsst.io/progress/sv_status/sv_20250930.html
https://survey-strategy.lsst.io/progress/sv_status/sv_20250930.html
https://survey-strategy.lsst.io/progress/sv_status/sv_20250930.html
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Rubin Early Science Observations (not yet LSST)
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● After November 2025
● See the Vera C. Rubin Observatory Scheduler Reports
https://s3df.slac.stanford.edu/data/rubin/sim-data/schedview/reports/

A few nights in February 2026:

night instrument
2026-02-22 lsstcam nightsum
2026-02-21 lsstcam nightsum
2026-02-20 lsstcam nightsum

https://www.lsst.org/scientists/glossary-acronyms
https://s3df.slac.stanford.edu/data/rubin/sim-data/schedview/reports/
https://s3df.slac.stanford.edu/data/rubin/sim-data/schedview/reports/
https://s3df.slac.stanford.edu/data/rubin/sim-data/schedview/reports/
https://s3df.slac.stanford.edu/data/rubin/sim-data/schedview/reports/nightsum/lsstcam/2026/02/22/nightsum_2026-02-22.html
https://s3df.slac.stanford.edu/data/rubin/sim-data/schedview/reports/nightsum/lsstcam/2026/02/21/nightsum_2026-02-21.html
https://s3df.slac.stanford.edu/data/rubin/sim-data/schedview/reports/nightsum/lsstcam/2026/02/20/nightsum_2026-02-20.html
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Rubin Early Science Observations (not yet LSST)
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22 February 2026

https://www.lsst.org/scientists/glossary-acronyms
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Observations of the Deep Drilling Fields (> Nov. 2025)

COSMOS

EDFSa

EDFSb

ELAIS S1

XMM-LSS

ECDFS

Observations of the
Deep Drilling Fields

First alerts are located 
in DDF fields

https://www.lsst.org/scientists/glossary-acronyms
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Accumulated number of visits (22 February 2026)
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LSST Wide Fast Deep (WFD) depth
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The 5-sigma point source depths (AB mag) for single exposures and for coadded images
idealized for stationary sources after 10 years (Bianco et al. 2022) are:

single exposure 10-years coadd
● u:         23.9                             26.1
● g:         25.0                             27.4
● r:         24.7                              27.5
● i:          24.0                             26.8
● z:         23.3                             26.1
● y:         22.1                             24.9

https://www.lsst.org/scientists/glossary-acronyms
https://ui.adsabs.harvard.edu/abs/2022ApJS..258....1B/abstract
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Rubin alerts and brokers
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Alert stream
● The alert packets are individual ascii files containing measurements associated with the

detection of a time-variable source in a difference-image and small images, cutouts of 30  x 30 
pixels = 6” x 6” (science, reference, and difference)

● Alert packet contents are world public and have no proprietary period.

Alert brokers
● Software systems that ingest and process astronomical alerts from the LSST and other

surveys, and serve them to the scientific community.

https://www.lsst.org/scientists/glossary-acronyms
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LSST brokers

31
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Lasair is one of the brokers
of the Zwicky Transient Facility (ZTF)

Palomar Observatory
P48 telescope and ZTF camera

33

https://lasair-ztf.lsst.ac.uk/

https://www.lsst.org/scientists/glossary-acronyms
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Lasair is processing also the 
Rubin LSST alerts

Public Rubin alerts started on 
24 February 2026

https://lasair.lsst.ac.uk/

34
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Main tools of the Lasair broker
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● Register to get your own account: easy, just your name and e-mail
● Use the Web form to learn about the LSST (or ZTF) transients and variable objects
● Use public filters or define your own ones
● Use public watchlists or create your own ones
● Use public sky areas or create your own ones
● Use annotators available in Lasair
● Create your own annotator
● Get warnings (by email or kafka) on new transients 
● Learn about the schema of the database
● Learn to use the APIs and notebooks and create your own ones
● Lasair uses Sherlock for transients classification (AGN, SN, variable star, etc.)
● Very good documentation: https://lasair-lsst.readthedocs.io/en/main/

https://www.lsst.org/scientists/glossary-acronyms
https://lasair-lsst.readthedocs.io/en/main/
https://lasair-lsst.readthedocs.io/en/main/
https://lasair-lsst.readthedocs.io/en/main/
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Example, the first LSST 
transient reported to 
the IAU Transient Name 
Server (TNS) using the 
public LSST alerts 

36
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Lasair 
public 
filters 
(SQL 
code)

42
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Watchlists
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● Create a table of your favourite objects and combine it with a filter to check for flux 
changes

● You can use your own watchlists or public ones
● Just a table with RA, Dec, radius, and object name

https://www.lsst.org/scientists/glossary-acronyms
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The Time-Domain And Multi-Messenger Astrophysics (TDAMM) 
ecosystem, some tools

44

● IAU Transient Name Server (TNS) and AstroNotes

● NASA General Coordinates Network (GCN)

● The Astronomer’s Telegram

● AstroCOLIBRI

● …..

https://www.lsst.org/scientists/glossary-acronyms
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Some links

52

● Rubin Community Forum
https://community.lsst.org/

● Rubin First Look
https://rubinobservatory.org/

● Early Science Program
https://rubinobservatory.org/for-scientists/resources/early-science

● Rubin alerts and brokers
https://rubinobservatory.org/for-scientists/data-products/alerts-and-brokers

● Rubin In-kind program
https://www.lsst.org/scientists/in-kind-program

● Vera C. Rubin Observatory Scheduler Reports
https://s3df.slac.stanford.edu/data/rubin/sim-data/schedview/reports/

● LSST Wide Fast Deep (WFD) Survey
https://survey-strategy.lsst.io/baseline/wfd.html

● LSST Deep Drilling Fields (DDF)
https://survey-strategy.lsst.io/baseline/ddf.html

● LSST Target of Opportunity (ToO)
https://survey-strategy.lsst.io/baseline/too.html

● Rubin key numbers
https://rubinobservatory.org/for-scientists/rubin-101/key-numbers

● Legacy Survey of Space and Time (LSST)
https://rubinobservatory.org/es/explore/how-rubin-works/lsst

● Vera C. Rubin Observatory Survey Strategy
https://survey-strategy.lsst.io/

● Lasair LSST broker
https://lasair.lsst.ac.uk/

● Lasair ZTF broker
https://lasair-ztf.lsst.ac.uk/

● NASA General Coordinates Network (GCN)
https://gcn.nasa.gov/

● IAU Transient Name Server (TNS)
https://www.wis-tns.org/

● The Astronomers’s Telegram
https://www.astronomerstelegram.org/

● AstroCOLIBRI
https://astro-colibri.science/
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Bringing the night sky to life

Vera Rubin Observatory, H. Stockebrand

Many thanks!
I hope you will start using LSST data soon

https://www.lsst.org/scientists/glossary-acronyms

