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Missao INCT

Apoiar a participacao de pesquisadores
brasileiros em grandes projetos internacionais
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Motivacao
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1.4 Matéria normal
o R e—— 5%
) 4

R T S, -

W Energia escura
%W

68 %

Implications:

« Cosmological constant ?

* Quantum vaccum energy ?
» Modified gravity theory ?

* A new kind of field ?

New Physics
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The dark energy facilities roadmap

spectroscopy

Diark Energy Survey

Hyper-Suprime Euglil=Rge el Cuigs

Large Synoptic Survey Telescope

VVFIRST-AFTZ
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Projetos Apoiados
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The dark energy facilities roadmap

spectroscopy
Dark Energy Survey | _

Hyper-Suprime Qugll=Rge ol iy
BUCLID
Large Synoptic Survey Telescope BPG-LSST

VVFIRST-AFTZ
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Dark Energy Survey (DES)

. DECam | | 5,000 graus quadrados
62 CCDs | | grizY em 600 noites
570 Mpix | | 10 visitas por filtro
CTIO Chile 12 luas 500 milhoes de objetos
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SDSS Sloan Digital Sky Survey

300,000 estrelas 10,000 galaxias

2.5 m

APOGEE MaNGA

1 milhao de galaxias

1,000 fibras

I {ONN
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Large Synoptic Survey Telescope

2022-2032 (10 anos)
20,000 graus quadrados

800 visitas em cada filtro ugrizy

15 Tb/noite
10 milhoGes de alertas/noite

INCT 19 de Novembro 2019
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5,000 objetos/exposicao

Goal: 35 milhoes de espectros




Linha do tempo

16 anos

12 anos

17 anos

10 anos

2006 2008 2015 2016 2020 2022 2026 2032
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Variedade

Variedade
Volume

Volume

Big Science JE Big Data |B
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Centro de Dados Software
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Linha do tempo

16 anos

12 anos

17 anos

10 anos

2006 2008 2010 2015 2016 2017 2020 2022 2026 2032

cF

Line =

de € \a
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INCT-LIneA: Participantes
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. Ti

90 pesquisadores

29 pesquisadores seniors
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http://www.linea.gov.br/sobre/

Laboratério
Nacional de
Computacéao
Cientifica

vatoir rj

Observatorio
Nacional

Universidade
Estadual de
Ponta Grossa

Plamnetario ‘

PREFEITURA

NG
¥

UNICAMP
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Atividades
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Centro

Divulgacao

Formacao
de
Pessoal
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Gestao
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Interfaces Administrativas

) 6792 144.84
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Interfaces Administrativas

Total Gasto por rubrica
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Pl

Estratégico

anejamento

ocumentacao

[Nome da tarefa

PDA

smartsheet

OPD, GEMIN

Documentation

Gestéo

Infraestrutura

Projeto

Science

INCT 19 de Novembro 2019
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Centro de Dados
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1
1
1
1

5
ience DMZ

DataTransfer

e = = F

Central
Firewall

IPV4 and IPV6 LineA's range

KT =D

0003

Master bookkeeping OB
Primary LDAP

Master NS

Mastor webserver

ONS mitror

ONS mirror

LOAP mirror

CICD webtoots

Trac helpdesk system
Tk

LDAP mirror

ONS mirror

Backup Manager system
Chat server

Stave bookkeeping DB
Monitoring tools 8
‘Secondary webserver
Science Portal

MTCondor portal submitter |

Monitoring tooks

Windows support machine |
EUPS packages repository |

Development Server
Awstats Web Metrcs
‘Gangiia Monitoring
Register Portal
Dedicated Schoduler
it system

FTP server

PROCESSAMENTO

Document Database
Development Server
Monitoring tools A

et B e
Dedicated Scheduler (MPY) P its () )
g sossrronendn verive area archive)

Packages repository (eups)
H kups

Fovabooklieeoing DB iSCS! volume (DTS)
Monitoring tools B
LDAP mirror

ONS mirror
HTCondor portal submitter
Tawala package repository |

Backup manager server
FTP area

ONS mirror

Monitoring tools O

CLUSTER ICE-X

‘Secondary webserver
Stave o-Mail
Jupyterhub server
SDSS Frontend B

20 nodes - 448 Cores (no HT) - 19.148 Tflops - 2 T8 of RAM

CLUSTER SGI ALTIX XE1300

Lvs2 server
0CS Inventory system
Gratana Monitoring
FTP server
Secondary Submitior
Rundeck Tool
Monioring tools D

g
7 ENALIFTES
(9Hu NCsA NERsC!
~_SLACESA

—_—

INCT 19 de Novembro 2019

DES CatalogDB

BANCOS DE DADOS

SDSS Services

42 nodes - 504 Cores (no HT) - 4.838 Tflops - 4TB of RAM

Sky Body Tracker

CPU: 24 cores

SDSS Query CasJobs
SkyServer web tools.

- .,

cPu: 32 cores
M: 32 GB

RA
o: 1478

cluster total de ram Tflops
SGI Altix XE1300

SGIICEX

HPE Apollo 2000

Total

1 PB de armazenamento

Instalado em

Ago-2012

Abr-2017

Abr-2019

Abr-2019



Investimentos em USS
400.000
350,000
300.000
250,000
200,000
150.000
100.000
50.000 I
~ R . "

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

TOTALNO PERIODO U 1.733.600,49
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Servicos
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Distribuicao de Dados

Acesso a Dados

DES DR1 SDSS TNO

SLOAN DIGITAL SKY SURVEY Il
S DR14 LIneA Mi T
SkyServer QR4 HneA Mirror T

Home Data Schema  Education  Astronomy ~ SDSS  ContactUs  Download Site Search Help

Management

SDSS-I is
Welcome to the DR14 LIneA Mirror sitell! supported by
This website presents data from the Sloan Digital Sky Survey, a project to
make a map of a large part of the universe. We would like to show you the - Release 14 (DR14). What's new in
beauty of the universe, and share with you our exctement as we build the  DR14, what's new on this site
largest map in the history of the world. known problems. 4+
Foeor
+<RE
o
: HYX
Data Access Education Help M
Navigate For Educators Start Here | FAQ (B
Quick Look | Explore Lesson Plans Data Release 14 Glossary (&
Finding Chart Middle School SDSS-II Science @ Tool User Guides
Image List High School Science Archive Server (2 Cooking with Sloan Powered by
Search College Lab Activities About Astronomy SQL Tutorial Microsoft
105 | SQS | IRSQS Instructor Guides About the SDSS About the Database
SQL Search Student/Public Research About SkyServer Schema Browser Skee Trsihe
rivacy Policy
Cross-ID Galaxy Zoo & vao @ Sample SQL Queries ————
Caslobs B Zooniverse Credits Data Release Papers
Voyages @
DES-BRAZIL
( .

Contact Us
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Ferramentas Colaborativas

5 slack 6ver

Lucidchart grammarly E.:-' trac

v’ smartsheet A TWiki

~ G Suite (5 m
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Desenvolvimento de Software
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Verification

Quick Look Framework
LSST expviewer
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CTIO

Data Science Server
LIneA Science Server

KVNCSA

jupyter




Verificacao: analise em tempo-real

@ oObservations DataReleases Footprint Tile Viewer Catalog Server ~Science Products  User Query Upload  Help carlos Adean

Quick Reduce

(ISR Observing History

2015-02.04 05:02:50
317
50

e Portal v0.7-3p2 (Dec 15 2015) Powered by Lnen

DES Quick Reduce

DESI Quick Look

Home AboutUs Help Tulorisls ContactUs Releases

Pipeline Monitor Processing History Observing History Afternoon Planning

).

Observing Conditions Configuration

f initial settings for

© Copyrght 2013, Powered by Lickep 21663 2019.02.20 17,0938 000

DESI Quick Look Framework
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Pressione | F11 | para sair do modo tels cheia

L) 34
"o 28 46 - 4
o) o - : (22 : 2 4
o] » =l o ] - : 34) - :, 41 -
0 E 0) %0 R

LSST exposure viewer




LIneA Science Server @NCSA

Home Aboutus Help Tutorials Contactus Releases

Validacao /Exploracao

300 usuarios

cnpg R O Fines’

oty Uneh| O Enery vy NS

[P p———

@ Tile Inspection year - lecosta A =
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Dashboard My Workspace Pipelines Tools Science Products Data Serve

Data Installation

Data Preparation

DES Science Portal: Work

The Science Portal has two instances:

« Workflows: hosts workflows for
« Data Server: provide access to |

The system is designed to be self-evidd

DES Science Portal

Science-Ready Catalogs
Science Analysis
Parameter Estimation
Utilities

Special Samples

Examples

v

>

Documentation Help

pré-analise

L.SST Science Portal

Lss

Cluster

SN

WL

Simulation

Galaxy Archeology
Galaxy Evolution
Qso

Strong Lensing

Combined Probes

DES Science Portal

(VACs) and for Science Analysis

QR results for night 2019-01-25 are available

StarHorse
MW Fitting
Addstar

ModStar

DES Science Portal

Grupo
de
trabalho

analise

Solar System Portal

Predictions of occultations for TNOs

INCT 19 de Novembro 2019

QR results for night 2019-01-24 are available

Powered by LineA

Verifier

MaNGA Portal




Ciéncia
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Internacionalizacao
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Reunioes Internacionais

9th LSST Project and Community Workshop

August 1216, 2019 | Tucson, Arizona

ISSST = veswcsmons ZEGAR N e

1‘°I' Managing Follow-up Observations
ilin the Era of ZTF and LSST

Camegle Observatories, Pasadena, CA,
Sept 30 - Oct 4, 2019

’ Dark Energy Survey Collaboration Meeting

INCT 19 de Novembro 2019

Ndmero de reunides por colaboragdo o

o0

Total

24

Participantes em reunides por colaboragao




Sistema Solar

Chariklo

Haumea =

Pluto

INCT 19 de Novembro 2019
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Astronomia Galactica

®Dra

Total coverage ~32,500 deg?
including over 75% of non-dusty sky (~24,300 deg? after masking)
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Astronomia Extragalactica

0

AR AR Z
40 %v‘vAVAVAe“'!é\‘

P = “-;’:’-‘-."—-_._.
Ll
0.1 0.2 0.3 0.4 05 0.6 7 0.9

0.8
redshift

60

luminosity density (

RA, Dec (Deg) v 86.20641,-47.94139

Mouse RA, Dec: 86.20759, -47.93536

g &

DEC [deg]

. . 5 RA [deg]

27 v gk @
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Cosmologia

(Qu, Op, W) SN Ia

(0.3, 0, (

(1.0, 0, 0)

42

0.36 0.42

DES-SN3YR
CMB




Publicacoes

Artigos submetidos Artigos aceitos Artigos » __mcauus Artigos submetidos Artigos aceitos Artigos " oucaous |

Publicat;i')es 32 6 330 Publicat;i')es 30 6 186 |

62 artigos/ano
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Formacao de Pessoal
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2019 2

Nathalie Palanque-Delabrouille
(CEA)-26/09/19

Sugata Kaviraj (University of
Hertfordshire) - 22/08/19

Webinars e LunchTalks

INCT 19 de Novembro 2019

Webinars

-

Andrea Cattaneo (Observatoire Pedro Beaklini (USP) - 12/09/19

de Paris) - 19/09/19

09/2019

LSST Construction Status

Edward Schlafly (Lawrence
Berkeley National Laboratory) -

08

Joe Zuntz (University of
Edinburgh) - 01/08/19

246 269 61

45

Measuring Mg,: BLR Radius

m=

Robert Gruend! (University of
Illinois) — 05/09/19

Kate Grier (University of
Arizona) - 29/08/19

Henk Hoekstra (Leiden
University) - 18/07/19

Bryan Miller (Gemini
Observatory) - 25/07/19

5,

Webinars e LunchTalks : 98

W ms  lunchTalks

98 58




Reunioes internacionais organizadas no Brasil

Home Overview = Registration Participants  Program

O. - THE DARK ENERGY SURVEY T @ . BPG-LSST Week
\ ; Collaboration Meeting 7 s, September 24'28, 2018

bece;nber 3-7,2018
Campinais -SP- Bi*dgil .

ao Paulo, Brazil

TP-SAIFR/IFT-UNESP

A FAPESP (@ unesp™ IFT
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LineA BO
ne !‘Au\"ﬂ’

2 -6 SETEMBRO 2019

Treinamento

Aula de Inglés
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Divulgacao
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Ciéencia para todos
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e
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ON SNCT 2019

e
Astronomia“ac

2018
2 3R
\/\ Pldnerdrla‘gf
Planetario-RJ
2019

5,000 visitantes

Casa da Descoberta
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Livro do DES

Quebra-cabecas

The
Dark Energy

Survey

The Story of a {
Cosmological Experiment

The Dark Energy Survey
The Story of s Cosmalagical Eyerieent

vy,
dasigned to Fwestigata the physical naturs of dark enangy by

v 8o
Mor 3 dozads of planning, and camelatod observaticas In 2010,
o collaberation dszignod and bult 3 STOMegasw! camara and
stalked It on the fourmstrs Blanco tslasope o the Com Teiok
IrtseAmanican Cbzarvatory In the Chikan Andes. The survey data
yhsidsd 3 thrsa Imendonal map of owse 300 milkcn galaxks and 3

catakgus Y
comimad ramakakly acauratsly the modal of cold dark mattar and
3 coamalogical constant. The 2urvay has alzo cfforad now Ingghes
Wt galades, supsencvao, stalar svolbon, solar yzem cefects and
1hs natura of grawtaticnal wavs svants.

AamnS‘Kﬁjatlg yieq oy

- Ofer Lahav
of sclntists from hath.tkns all cwr the world. Tha chictses Inthe. Lucy Calder
Py b Serragcesteai Julian Mayers
Zpadlalst readsr, tha scknos analysis hvoked. n-y ake doserbe Joshua Frieman
dNsra chalkngss Invoksd i advancing cur umanung of the Editors. e

wrivorss. The fnal saction Is trane-dscEiary, Induding Feuts from
3 phlbscpneg an srtheopologisl, Wsual artists 3nd 3 poat. Sclarkiio
collabarations 3re human eNdeavoLrs 3nd tha bock 3Ms to comey
5 2n5% Of tha Mdsr COMaKt MHIN Wich SCRNCG COMes SBout.

This book I 30dreszed to sclantlsts, deciskon makers, soclal Lahav.
sckntists and enginesrs, 35 wol 35 10 aMNa with 3 Ntersst I Calder
contarrporaty cosmalogy and astrophysics. - Mayers
o plce: uch ot et
World Scientific
s wordciadts com “ “ World Scientific

INCT_versao_04 . H

Sitio do LSST (Largo Synn tic/Surve mo«,m,,.\)
Did ospelho, wmm o luz: 8

INCT 19 de Novembro 2019 51



Ciéncia na Escola

PERIMETER
INSTITUTE

" Surveying the Solar System
Hazardous Asteroids

-agyp-

Light
Coloring the Universe

A=

SR

TEEN ASTRONOMY
CAFE PROGRAM

Making H-R Diagrams: Star Cluster NGC 2516

Looking through

H-R Diagram
Gravitational

Jupyter
notebooks

TEEN ASTRONOMY
CAFE PROGRAM
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Ciéncia Cidada

Rede Brasileira de Ocultacao

50 -40 cm telescopes
Escolas secundarias

Fundacao Templeton
US$ 500k
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Resultados
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Impacto Intelectual

e Publicacao de mais de 180 publicac¢oes nos ultimos trés anos nos
mais variados topicos de astronomia e cosmologia.

e Oito teses de doutorado e seis dissertacoes de mestrado.

e Desenvolvimento de sistemas de software para as colaboracoes
internacionais.

e Criacao de uma laboratorio de ciéncia de dados voltado para explorar o
céu digital.

e Participacao de pesquisadores brasileiros em projetos de pesquisa de
ponta.
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Impacto Social

e Internacionalizacao de pesquisadores e tecnologistas através de
colaboracoes cientificas e tecnologicas.

e Projecio internacional de tecnologistas brasileiros.

e Formacao cientifica da populacao através de diferentes iniciativas de
divulgacio.

e Preparacao de projetos de Ciéncia cidada utilizando ferramentas
desenvolvidas pelo time de TI e usando a infraestrutura do LIneA.
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Impacto Economico

e Grande economia no pagamento da taxa de entrada nas colaboracoes.
e Caso de uso para a criacao de um centro de suporte de e-ciéncia.

e Transferéncia de novas tecnologias através do intercambio técnico
promovido.

Formacao de jovens pesquisadores na ciéncia de dados.
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Conclusao

1. INCT foi fundamental para viabilizar a participacao
brasileira nos projetos internacionais.

2. Continuidade do programa é extremamente importante
considerando alonga duracao (> 10 anos) dos
projetos.

3. Importante recompor o valor original dos recursos
aprovados.
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