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Modern Cosmology — large scale surveys LIneFI@
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Peculiar velocity Field
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Dark Energy Discovery — expansion history
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A%y The Mobel Prize in Physics 2011
WY Saul Permutter, Brian P. Schimidt, Adam G Riess




Implications LIneFI@

Dark Energy
Accelerated Expansion

Afterglow Light
Pattern  Dark Ages Development of
400,000 yrs. / Galaxies, Planets, etc.

Dark Matter \RAsRelZe

Inflation

Quantum
Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years

O Cosmological constant ?

Q Quantum vaccum energy ? ‘ New Physics
O A new kind of field ?
O Modified gravity theory ?
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DOE Proposed Roadmap LIneFI@

Large multi-year surveys

eBOSS spectroscopy
International collaborations

Energy Survey X

HETDEX

Hyper-Suprime Qo glyl=lge il gl

I o e e o

Large number of scientists

Dedicated telescope time

Large volumes of data

o000 0o

Different applications




Brazilian Participation LIneFI@

BOSS eBOSS spectroscopy BPG-SDSS 2008

, EncrgySHWEf el b DES-Brazil 2007

HETDEX
Hyper-Suprime Wagli (S g all g gl

DESI

Large Synoptic Survey Telescope BPG-LBSST 2015

RPG-DES| 2016

Membership: in-kind or combination of cash + in-kind



Ongoing Projects

Dark Energy Survey (DES)

DECam
62 CCDs
| 570 Mpix
12 luas
CTIO Chile — -

INCT 19 de Novembro 2019

5,000 graus quadrados |
grizY em 600 noites
10 visitas por filtro

| | 500 milhdes de objetos

Observations complete

LlneFl@

Sloan Digital Sky Survey

E— |

| 300,000 estrelas | | 10,000 galdxias |
— 2 .| L . S -

| APOGEE |
[ 1 milhdo de g;n]a‘ixinsﬁ

| eBOSS |




Upcoming Projects: DESI

INCT 19 de Novembro 2019
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Spectroscopic Instrument

5,000 objetos/exposi¢io
15,000 especiros

Goal: 35 milhdes de espectros

Llneﬂ@

DESI Key Numbers

1 5 year project

1 5,000 objects

0 15,000 spectra
O 35 million objects



Upcoming Projects: LSST Llneﬂ@

2022-2032 (10 anos)
20,000 graus quadrados
800 visitas em cada filtro ugrizy

15 Tb/noite
10 milhdes de alertas/noite
36 bilhdes de objetos
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LSST key numbers

OO0 0 00000

10 years of observations

Half the sky in 6 filters

Each image 6.5 GB

1 image every 15 s

15 TB per night

Image must be transferred to the USDF in< 20 s
10 million alerts per night

800 visits => movie of the sky covering 10 years

U 0O 0 O
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Census of Solar System Objects
Catalogs with 40 billion objects
Yearly data releases to the collaboration

Public data every 2 years



Laboratorio Interinstitucional de e-Astronomia LineR 4@)

DES SDSS DESI LSST

2006 2008 2016 2017

LIneFI
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Infrastructure

ooopoo

COo0o0o00

LIneH@

Datatransfer (SDMZ)

Virtualization cluster

Database (MS-SQL Server, Postgres)

Storage (NAS, Lustre) 1.5 PB

Processing (Altix, ICE-X, Apollo 2000) 25 Tflops

Santos Dumont Supercomputer @ LNCC
36.472 cores

1134 nodes

5.1 PFLOPS

Lustre— 1.7 PB

2 million CPU-hours/year



Services: Data Repositories LIneFl@

DR16

(20 TB) DR2

(70 TB)

SLOAN DIGITAL SKY SURVEY

SkyServer DR16 Brazilian et DR2 Data Access
Mirror i

Data Schema  Education  Astronomy  SDSS ContactUs  Download Site Search Help History MEW!

eaad If you'd like to access the images and catalogs from DES DR2, please use the complementary set of tools created by a collaborative effort between
NEW: SciServer Betelgeuse (v. NCSA, NOIRLab, and LineA. These tools allow the users to access, obtain, visualize, and explore DES DR2 products
We are proud to announce a new release of the SciServer online science platform! The new When using DES data and/or DES access tools please consider the notes in the Acknowledgement page

amuﬁ:s;.,':._:,s .,,."ﬁ"&";ﬁ:f"::’..’:;é" manage and share big dats rees. Loam Click on the logos below to start exploring DES data tools. Follow the links below to learn more about each tool and their functionalities.

Welcome to the DR16 Brazilian Mirror site!!!

This website presents data from the Sloan Digital Sky Survey, a project to Data
make a map of a large part of the universe. We would like to show you the  Release 16 (DR16). What's new in
beauty of the universe, and share with you our exctement as we build the ~  DR16, =< known problems ¢
largest map in the history of the world. LI
[ ]

Data Access Education i Help
h Here | FaQ (@
@

ASTRO
DATALAB

t the Database

DES-BRAZIL

hema Browser

e e NCSA DESaccess NOIRLab Astro DatalLab LineA Science Server
Caslobs &
¢ SQL Queries + DB Access ¢ Sky/Image Viewer
¢ Image Cutouts + Simple Image Access (SIA) s Target Viewer
 Tile Finder « Cross Matching service o Tile Viewer
* DES File Server * Remote Compute and Jupyter ¢ User Query

Contact Us




Services: Science Platforms

-
Jjupyter
N’

Jupyter

Oferece aos usuarios acesso a
ambientes e recursos
computacionais sem sobrecarrega-

los com tarefas de instalacdo e
manutencdo.

Science Portal

Oferece funcionalidades que
auxiliam desde a preparacéo de
dados e criacdo de catélogos, até
algoritmos cientificos, com
monitoramento e controle de
proveniéncia.

Processamento (Cluster)

Disponibiliza 2 Clusters de
processamento, somando um poder
de processamento de 20 Tflop/s
para que possa executar seus
codigos.

SSO Portal

Oferece ao usuério ferramentas e
produtos cientificos para estudar
pequenos corpos do Sistema Solar,
com recursos avancados para
ocultacdes estelares.

LIneFI@

Science Server

O Science Server permite acesso as
imagens coadicionadas e aos
catdlogos do Dark Enery Survey,
além do upload de user-catalogs e
queries no DB.

MaNGA Portal

Oferece visualizacdo de ~10.000
galéxias proximas, com objetivo
entender suas "historia de vida",
desde as pistas impressas de seu
nascimento e montagem.



Software Development: science platforms LIneH@

D owe aour Turomas  cowmact
LineR

\: > LineA Solar System Portal

Dashboard

Refine Orbits

IFU Viewer
|

LineA is supported by

T eares QEN"’J Q«“)mpml Fin

LineA Science Server

Coordinator: Luz Nenlac a Costa DES Data Release
Technical Contact Angelo Faust Nt (Skype e

S

@ The Dark [nerww

LneR SciencePortal




LIneA new site — under development LIneFI@

Inicio Ciéncia v Tecnologia & Informagdo v Educagéo v os v Divulgagao v

LineA promove a pesquisa
astronomica da pré '

LineA convoca associados para
. Assembléia Ordinaria a ser realizada
dia 21/06/2021 as 13 horas.

[Today| MM BN Thursday, June 3 ~ EPrint Week Month Agenda [+

Thursday, June 3 a
11:00am  SDSS Milky Way as a Galaxy Symposium |

11:00am  Webinar - Feriado

Friday, June 4

3:00pm Conversando sobre Tl - SORA team

Monday, June 7

ESCAPE Summer School 2021

EPEC 3.° Annual Week 2021

Statistical Challenges in Modem Astronomy VII
3:00pm  CGINCT

Tuesdav. June 8

Tecnologia { Divulgacio
& Inov?géo[ 5

Events shown in fime zone: Brasilia Standard Time - Sao Paulo C’O gle Calendar




Users Profiles LIneFI@
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levantamento dedicado a udar 3 natureza da enel

roscopica

escura, uma co
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dezenas de milhdes de objetos descoberta recen

ou seja, estdo afastado

para o estudo da energia escura representa da ordem do Sol mais de 30

REGISTRE-SE REGISTRE-SE REGISTRE-SE REGISTRE-SE REGISTRE-SE



LIneA ldentity Provider (IdP) Llnelq@

= Infrastructure [

Science Server
550 Portal (TNO})




Kubernetes (K8S) LIneFI@

Internal Network DMZ External Networks

Kubernetes Cluster
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Brasil in the LSST era
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Brazilian contributions:

Infrastructure: 10 Pls
Connection Santiago —Boca Raton

In-kind contributions: 10+ Pls
Q IDAC

U LIneA photo-z server

U Pipeline scientists
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LSST Long Haul Network Links (Baseline FY23) &

2x 10 Gb+
US Data JANET
10Gb+ = GEANT — =
ther DOE i, A
‘ (institutional) 2t * N, 2x10Gb+
erro S 2*100Gb 3% /2 x106b+ . RENATER
Pachon T~ - / AR
~ - N
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Shared links (dotted lines) are guaranteed
40 Gb during observing

AMPATH/FLR (shared)




LSST Data Flow

SLAC - USDF

~10 Independent Data
Access Centers " gl
iDAC) |

La Serena DAC-Chile

v

LIneH@

DAC-FR
DAC-UK

LineA — IDAC-BR




IDAC - Brazil LIneH@

Benefits Requirements
More data rights for the Brazilian community + 500 TB database (Qserv)
Efficient access to the data * 5 PB of storage
Allows you to have the data close to the HPC * 500 cores
processing and local infrastructure * 40 Gbps connection
Enables the re-use of tools and algorithms * 5FTEs
developed by LineA for DES * 50 simultaneous users
Support from a specialized local team * Provide support to any scientist with data rights
Encourages investment in a data center/e-
science institute




Final Remarks LIneFI@

O Networks have contributed to enhance international collaborations.

O Network critical to the build the LSST IDAC network and the benefits it brings along.
U Networks literally bringing the Universe to the IDACs.

O Still carrying out end-to-end tests including the national connections to meet demand.

U Requirements involve bulk international transfers and national and international

accesses from 9 different time zones.
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LineA

Laboratério Interinstitucional
de e-Astronomia

Thank you




