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Cosmology: from quantum fluctuations to galaxies
Is the late time clustering compatible with the ΛCDM prediction 
assuming initial conditions from the CMB?

Image credit: NAOJ From A. Amon: DES-Y3 webinar



Two main types of galaxy surveys:

• Spectroscopic: take spectra of galaxies
(good quality spectroscopic redshift vs smaller number of objects; no imaging)

• Photometric (imaging): take pictures of galaxies with
different color filters

(fair quality photometric redshift vs larger number of objects; imaging)

DES and LSST are photometric surveys
DESI is a spectroscopic survey
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Galaxy surveys
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P5 report



Legacy Survey of Space and Time 

LSST is a 10-year survey to be conducted at the
Vera Rubin Observatory in Chile (CTIO)
using the 
Simonyi Survey Telescope – 8.4 meters primary mirror 

9.6 deg2 field of view 
with the
LSSTCam
largest digital camera ever built (SLAC) – 3.2 Gigapixels

189 science CCDs
6 filters: ugrizy

Construction started in 2015
10 years of observations are planned – 2025 to 2035 



Slide from Melissa Graham’s presentation at PCW22



LSST Science 

LSST can do much more than study Dark Energy:
unprecedent amount of data for multiple science goals

Science Topics are addressed within
LSST Science Collaborations
(autonomous, self-managed teams)

www.lsst.org/scientists/scibook



LSST Science Collaborations 
8 Science Collaborations

Transients and Variable Stars

Active Galactic Nuclei 

Dark Energy

GalaxiesInformatics and Statistics

Stars, Milky Way, and Local Volume

Solar System

Strong Lensing



LSST in Latin America

Currently there are 4 countries participating in LSST:
Chile
Brazil
Mexico
Argentina 
(in temporal order)



Chile
Chile is the host country of the Vera Rubin Observatory. Since 2008, every member of the Chilean
astronomical community can be a member. The Chilean community is granted ~10% representation in
most of the Rubin scientific and administration committees including the Science Advisory Committee,
the User’s Committee, the AURA Management Council for the Rubin Observatory, the LSST Discovery
Alliance Board and the Survey Cadence Optimization Committee.

The LSST project has secured the so-called Rubin/Chile fund, aimed at developing Chilean astronomy
in relation to Rubin during LSST operations. ANID, has funded three large centers with LSST-related
science with participation of ~200 members of the chilean astronomical community:
BASAL - Centro de Astrofísica y Tecnologías Afines, Instituto Milenio de Astrofísica and the
Nucleo Milenio Titans

Several scientists from the Chilean community are making significant contributions including several
leadership roles. For example, the Automatic Learning for the Rapid Classification of Events
(ALeRCE)2, a Community Broker for LSST alerts, is led by Chile. On the Galactic side, several
researchers are working to characterize optical and NIR variability of various interesting stellar classes
of objects, to understand their physics and use them as rungs on the local distance ladder.



Brazil
Brazil joined LSST in 2015 under the leadership of the Laboratório Interinstitutional de e-Astronomia
(LIneA) and the Laboratório Nacional de Astrofísica (LNA) with the signing of an Agreement which
guaranteed the participation of 10 Principal Investigators (PIs) and the corresponding 40 Junior Associates
(JAs). In that year, the Brazilian Participation Group in LSST (BPG-LSST) was created to coordinate the
scientific activities of the scientists involved in the project. In 2024 an ICRADA between the LIneA
Association and SLAC secured an additional 16 PIs and the corresponding 64 JAs through an in-kind
contribution including the construction and operation of an Independent Data Access Center (IDAC) and
the development of infrastructure for photometric redshifts. LineA is also a member of the LSST Discovery
Alliance.
The financing of the Brazilian participation so far was possible due to contributions from FAPESP and the
Rede Nacional de Pesquisa (RNP) for the infrastructure for data transmission from La Serena to the US.
We also have a “Instituto Nacional de Ciência e Tecnologia do e-Universo” (L. da Costa coordinator, R.
Rosenfeld deputy coordinator) and a CNPq project for international cooperation (R. Rosenfeld). We also
received support form the agency Financiadora de Estudos e Projetos (FINEP). However, the operation of
the IDAC requires long-term financing that will secure the participation of scientists in Brazil in the project.

At the moment the BPG-LSST has more than 100 participants from 26 institutions.
The current 23 PIs are involved in the DESC, AGN, SSSC, SMWLV and ISSC.



https://sab-astro.org.br/wp-content/uploads/2023/12/RBA-20_online.pdf



Mexico

The Mexican participation started in 2020 and is coordinated by LSST-MX, an
academic consortium led by UNAM and Universidad de Guanajuato, created to
coordinate and maximize the impact of the Mexican contribution to Rubin/LSST,
through the in-kind program, and to further promote the scientific exploitation of Rubin
data.
The Mexican in-kind program contemplates 20 PI slots, and the associated JAs, to
be covered by software development through 3 directable contributions, 2 non-
directable contributions and the installment of a Lite-IDAC. As of today, LSST-MX is in
the process of finalizing and signing off the ICRADA agreement with SLAC and DOE.

More in Alma’s talk.



Argentina

Argentinian participation in LSST started in July 2021 through an in-kind contribution program.
The Argentinian participation is led by the IATE institute (OAC-UNC and CONICET). It involves 12 PIs and
their 48 JAs from almost all the country's astronomical institutions participating in the eighth Scientific
collaboration.
The IATE coordinates the activities and involves yearly meetings, programming, and evaluations of the
member's activities. Currently, Argentinian researchers are using CASLEO Observatory facilities for
microlensing events follow-ups as part of the Omega Network. Initial activities were supported by the TVS
Collaboration Kickstarter community awards: Preparing for Astrophysics with LSST. Argentina contributes
to Rubin Software's development activities and, through NOIRLAB, to the follow-up AEON networks by
observing time of the TOROS, MATE, and DSA3 (CONAE-ESA) optical and radio facilities. Also, an
independent data analysis center (Little-IDAC) is planned.

There is an ongoing participation of UNSJ and UNC scientists in the LINCC incubator program. Several
outreach and citizen science activities have been developed around the Vera C. Rubin Observatory and
LSST data precursors, simulations, and upcoming data nationwide.



Yasna Ordenes





Community brokers:
receive millions of alerts each
night from Rubin - Transients!



 Teacher’s online workshop: ~350 registration 
and a mean attendance of 100 participants, 
with a peak of 190, during the 2.5 hr event.
Coordinated by Fernanda Urrutia, Liaison of 
Rubin EPO in Chile.



Major updates

Mexico (2020) and Argentina (2021) joined LSST.

First ICRADA signed with Brazil (LIneA) in 2024.

First LSST@LATAM meeting in 2024.

First photon with the Comissioning Camera imminent.

First light with LSSTCam in 2025.
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