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* In the last years Brazil has invested both at the local

Infrastructures and in international collaborationsin the field of
big data and computational astronomy. Theseinvestments are
crucial to foster the general development of this extreme
important field. Thework of severalBraziliangroups in the last
decade either in computer infrastructure and software or In
surveysare now consolidatinga more national effort .

* We presentthe latest developmentsin the field.

* This presentation is based on my knowledge and research and
IS most probablynot complete.
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Participationby Individuals

* Differently from Traditional telescopes were W

partnerships divided by number of nights in the surveys we
have usually the participation by a certain number of
researchers.

* Brasilcollaborates withSLOANII, SLOAN IV, DESESI, LSST
using this modality.
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SDSSIII

Dark Energy Spectroscopic Instrument

The Dark Energy Spectroscopic Instrument (DESI) is a dedicated survey the
spectroscopic observations of tens of millions of objects for the study of dark
energy. Observations will be made for five years with the Mayall telescope 4m
Kitt Peak National Observatorny (see Fioure 1Y and muost start in 2019

Dark Energy Survey

The survey Dark Energy Survey (DES) is to study the nature of dark energy, a
recently discovered component, which represents around 70% of the Universe
content, and this energy the alleged responsible for the acceleration of its

exnansion The nroiect seeks to determine the abundance of dark enerav and

Large Synoptic Survey Telescope

The Large Synoptic Survey Telescope (LSST) is a telescope being built in Cerro
Pachoén in Chile. Expected to come into operation at the beginning of the next
decade, the LSST will map into six bands, almost half of the sky for a period of
10 vears The felescone having a diameter of 8 4 sauare

Sloan Digital Sky Survey - lli

The project Sloan Digital Sky Survey - 1l (SDSS-111) is an international
collaboration that produced several spectroscopic surveys of large regions of
the sky, creating unprecedented statistical samples for studies in different
areas The ohservations were closed in 2014 but scientific analvzes are sfill

Sloan Digital Sky Survey - IV

The project Sloan Digital Sky Survey - IV (SDSS-1V) is a continuation of the
work done in SDSS-IL. In particular, two of the surveys (eBOSS and APOGEE-
2) are natural extensions of surveys in SDSS-lIl. The project also includes a
new survev MVMANGOY 10 000 nearbv aalaxies usina onfical fiber nackaoes
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Large Synoptic Survey Telescope
Opening a Window of Discovery on the Dynamic Universe

These parts of the LSST system will produce

the deepest, widest, image of the Universe:
» 27-ft (8.4-m) mirror, the width of a singles tennis court
* 3200 megapixel camera

 Each image the size of 40 full moons

» 37 billion stars and galaxies

* 10 year survey of the sky

* 10 million alerts, 1000 pairs of exposures,

" ; &y 15 Terabytes of data .. every night!
Nasmcn y ‘ ‘
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LSST (2022) USA France,Brasil China(?) etc...

Brazil now:

* 10 Groups (each of 1 Pi + 4 postdocs / Ph[B®P, ANSP, Linea, LNA)
* National call for proposals Open now

Future -> possible participation as country member with open access tc
the data and a local data server

https://www.Isstcorporation.org/become-international-contributor
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*  ABRAS(Argentina-Brazil Astronomical
Centel) is a bi-national project to build
a Im robotic telescope, operating on
the near infrared band. Thistelescope,
that should have wide field of view, is
located on the site of CerroMacon, in
the province of Salta,at an altitude of
4600m. On the argentine side, the
projectisbeenled by IATE

* |ATE, Univ. SaoPaulo(IAG/USP)

www.iag.usp.br/labcosmos/en/abras/

*

ical facility
in Chile (Cerro Pachor), dedicated to
mapping the observable Universe in 8
narrow-bandfilters and 5 broad-band (Sloan
like, ugriz) filters in the optical region.

The 0.87m mirror of the T80-South
telescope, combined with a field of view of
15 square will produce high-quality images
and a unique spectral resolution for millions
of objects over several thousand square
degrees = T80-North survey S = "5y




. ]avalaml;re Physics of the.A('(elel’atinq
Universe Astrophysical Survey

The Javalambre Stivey Telescope (JST/T250) is an 250cm Ritchey Chrétien telescope with
large field of view of 3Wdeg. diameter, particularly defined for carying*outilarge sky photometrjc
surveys like J-PAS. LS —

| AN | ‘ A I ‘
o a1 ’ Il : Il
JavalambrePhysics of the Accelerating Universe Astrophysical SurvefPAB, is photometric
sky survey of 8500 degin 59 colors, using a set of broadntermed. and narrow band filters.

00000

J-PASwill discover an unprecedented number of stars, galaxies, supernovas, quasars and sola
system objects, which will be mapped with exquisite accuracy. The innovative designs of the J
PAS camera and filter system will allow, for the first time, to map not only the positions of
hundreds of millions of galaxies in the sky, but their individual distances to us as well,
providing a 3D map. Céntro deEstudiosde Fisicadel Cosmos de Aragon, Univ. de Séo
Paulo,ObservatorioNacional,Instituto de Astrofisicade Andalucia



Portals for Data and Analysis Tools

* Seetalks of the Brazilian
participants
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BRAZILIAN VIRTUAL OBSERVATORY

" BRAVO

http://bravo.iag.usp.br/
Why VO ?

Because Astronomy is awash with data, observed and simulated, and
thousands of discoveries are lost in a heap of underexploited data!
The Virtual Observatory is a way to paint a new scenery!

The main goals of the Brazilian Virtual Observatory (BRAVO) are

-To promote the discussion about within our astronomical community.

- To inform the about the VO status worldwide.

- To support the Brazilian astronomical community in a new paradigm of
astronomical databases.

The VO worldwide effort

The Virtual Observatory is the vision that astronomical datasets distributed
worldwide and related resources should work as a seamless whole.
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www.linea.gov.br
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Hardwareand software infrastructure to support the participation of
Brazilian teamspn projects generating large volumes of data.
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Data Archiving and Computation

* Several Unive [ _
(sometimesopen accesses):omputin :

* Linea(LNCC+RNBasedmachines)

* Laboratory of Astroinformatics (IAG/USPNAT/Unicsu)
* LAC(INPE)

* CBPHBrazCent ForTheoretPhys), etc...
* Seetalks of the Brazilianparticipants

* But with the new planned big-data projects
Investments are being made to create national
facilities, both for storage and for computing.
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MCTI | LNCC

SINAPAD

Sistema Nacional de Processamento de Alto Desempenho

* National System for High\

PerformanceComputing

* Open for Astronomy
Projects

MMMMM

* Santos Dumont (LNCC)

* 2016
* 1,1PFlops
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16 Tflops Thytes TBytes



