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ON-CfA Collaboration

Z-machine
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Tully-Fisher relation Dn- relation

ITF measured v

b~1; =03 Early-types
Spirals — ..#$_mm_m y-yp
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After long debate concordance among different
estimates such as:

1) LSS
2) Peculiar motions on small and large scales
3) Other measurements (e.g. cluster abundances)
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Articles in Physics

Video Nobel Lectures
Nobel Prize in Chemistry
Nohel Prize in Medicine
Nobhel Prize in Literature
MNobel Peace Prize
Prize in Economic Sciences

Nobel Laureates Have Their Say
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Dark Energy
Accelerated Expansion

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

Inflation

Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion
13.7 billion years
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September 2006

REPORT OF THE
DARK ENERGY TASK FORCE

Andreas Albrecht, University of California, Davis
Gary Bernstein, University of Pennsylvania
Robert Cahn, Lawrence B erkeley National Labomatory
Wendy L. Freedman, Carnegie Observatories
Jacqueline Hewatt, Massachusetts Institute of Technology
Wayne Hu, University of Chicago
John Huth, Harvard University
Marc Kamionkowsk, California Institute of Technology
Edward W. Kolb, Fermi National A ccelerator Laboratory and The University of Chicago
Lloyd Knox, University of California, Davis
John C. Mather, Goddard Space Flight Center
Suzanne Staggs, Princeton University
Nicholas B. Suntzeff, Texas A&N University

Dark energy appears to be the dominant component of the
physical Universe, yet there is no persuasive theoretical
explanation for its existence or magnitude. The acceleration
ofthe Universe is, along with dark matter, the observed
phenomenon that most directly demonstrates that our
theories of fundamental particles and gravity are either
incorrect or incomplete. Most experts believe that nothing
short of a revolution in our understanding of fundamental
physics will be required to achieve a full understanding of
the cosmic acceleration. For these reasons, the nature of
dark energy ranks among the very most compelling of all
outstanding problems in physical science. These
circumstances demand an ambitious observational program
to determine the dark energy properties as well as possible.

The Dark Energy Task Force (DETF) was established by the Astronomy and
Astrophysics Advisory Committee (A AAC) and the High Energy Physics A dvisory Panel
(HEPAP) as a joint sub-committee to advise the Department of Energy, the National
Aeronautics and Space Administration, and the National Science Foundation on future
datk energy research.
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The dark energy facilities roadmap

spectroscopy
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Building for Discovery

Strategic Plan for U.S. Particle Physicsin the Global Context

ew Worlds,

Jew Horizons
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Dark Energy Survey
S Collaboration

. . . Fermilab, UIUC/NCSA, University of Chicago,
300 scientists LBNL, NOAO, University of Michigan, University
US support from DOE+NSF | of Pennsyivania, Argonne National Lab, Ohio
State University, Santa-Cruz/SLAC/Stanford,

Texas A&M

== UK Consortium:
UCL, Cambridge, Edinburgh,
Nottingham, Portsmouth, Sussex
: ETH Zurich

| tMU | Ludwig-Maximilians Universitat

= __ Spain Consortium:
CIEMAT, IEEC, IFAE

@ Brazil Consortium

CTIO
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DARK ENERGY)|
SURVEY

 Probe Dark Energy and
the origin of Cosmic
Acceleration:
— Distance vs. redshift
— Growth of Structure
 Two multicolor surveys:
300 M galaxies over 1/8 sky
3500 supernovae (30 sq deg)

e Built new camera for
CTIO Blanco telescope

Facility instrument

* Five-year Survey started
Aug. 31, 2013

17 525 nights (Sept.-Feb.)

The Dark Energy Survey

DECam on the Blanco 4m

www.darkenergydetectives.org




DES Science Summary

Forecast Constraints on DE
Equation of State

Four Probes of Dark Energy

o Galaxy Clusters

 Tens of thousands of clusters to z~1
e Synergy with SPT, VHS

 Weak Lensing

w(@) =W, +w,(1- a(t))

e Shape and magnification
measurements of 200 million
galaxies

e Baryon Acoustic Oscillations

e 300 million galaxies to z =1 and

beyond
e Supernovae

o 30 sq deg time-domain survey
e 3500 well-sampled SNe lato z ~1
DES forecast




The Dark Energy Survey Camera

DECam:
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Time scale:
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Telescope Simulator 570-Million pixel DECam
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New cage — May 2012 Imager — August 2012
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First Light Sept 2012

SURVEY

First light: Sep 2012

SV: Oct 2012/Feb 2013 &

Hand over to CTIO

Survey: Aug 2013




NN

§\..

S - ‘\

SPT
region

Dec

-60
5000 sq. deg.
B 5-yr footprint Bl SN fields B Science Verification %Year I

o Science Verification: ~250 sq. deg. to ~full depth; 45 M objects

e Year 1: ~2000 sqg. deg. overlap SPT, SDSS: 4/10 tilings; 140 M objects




Tiling 1 Tiling 2 Tiling 3 Tiling 4
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el Progress

SURVEY

Goal for Year 1: cover 1 T\ £/ N A7 N AT
northern (SDSS stripe 82) e T T e
and southern (SPT) regions 4 Cyommel el < pommaly
times in each filter (grizY):
~2000 sq deg.

Completed 82% of survey-
guality Y1 exposures
(11,215/13,691) and 17% of
Y2 exposures

From Nov. onward, >92% of
exposures were survey-
guality (not returned to queue
for re-observing). For season,
~16% of time lost to
weather+HW failures
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DESDM
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Sanches et al

Test 3

"# YH&'

A DESDM A ANNz2 W ArborZ Pz)
A ANNz ® BPZ B ANNz2 P(z)
A TPZ ® LePhare B SkyNet P(z)
A RVMz ® PhowZ H BPZP@)
NIP-kNNz B TPZPG) ZEBRA P(z)
1
o>y
= min )
0.015 0,010 -0.005 0,000 0.005 0.010
o+ ' i 0.100
) A 4 0.095
i - " i 4 0.090
+' . 0.085
4 0.080
‘—+—*'"+ 4.0.075
—0.06 —0.04 —().02 0.00 0.02
Az
%8




Normalized counts

2.0

0.0

BPZ P(Z) —_— zphot o
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redshift
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Galaxy Clusters in SV

220207 " . 22040 F S0 0 sOEl
Bullet Cluster . SCSO J2851-5452 “El Gordo”
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SESO J2336-5352 | DES J0449-5909  DES J0250+00G8




*Clusters in Smence Verlflcatlon
RXC 12248.7-4431. (z—o 330

" Eric Suchyfa, Peter Melchior, + DES-WL - iy Sk 30 x 20 arcmin




Clusters in Smence Ve'

RXC J2248.7-4431
! '(z=0.35)







z=0.66

Papadoupolos et al.



Balbinot et al
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(1996-2005)
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Cost: US$ 800k/year
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DOU Novembro de 2010

onvidado
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Cientistas

Programadores

Banco de dados

Computacédo de Alto Desempenho
Rede
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Science Portal: restricted Access
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Data Server: open access to the collaboration
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2010 - Brhe system is actually much more than a Science Portal, it is a
comprehensive, web-based eScience Analysis Center for the Dark Energy Survey
Collaboration. It is designed to be very general, and allow the sharing of code, data,
and results of analysis world-wide, in a virtual environment. We don't know that
anything quite like it exists yet - it is forward-looking and ambitious.”

2011 - “The Brazil Portal concept includes a place where large-collaboration
astrophysics analysis can be directed: a central place for checking in codes;
compiling, linking, and running those codes; making plots and sharing them, all in a
repeatable, archived fashion; and the ability to run things in parallel in larger volume.
The vision of the Brazil portal is commendable and should go forward. The portfolio
of tasks is large, yet the resources to undertake the work are limited.”

2012 - QR
2013 — July and November

2014- Scheduled
*UO
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Contents:

Introduction

LSST System Design

System Performance
Education and Public Outreach
The Solar System

Stellar Populations

Milky Way and Local Volume Structure
The Transient and Variable Universe
Galaxies

Active Galactic Nuclei
Supernovae

Strong Lenses
Large-Scale Structure
Weak Lensing
Cosmological Physics
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Summary of High Level Requirements
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