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Blanco 4-meter at CTIO

Photometric galaxy survey to

constrain the dark energy

equation of state to 6% and its

evolution to 20%.

- Two multiband surveys:

5000 deg? in grizY with 100 limits
25.2,24.8, 24 .1, 23.6, 21.3

30 deg’ repeat (SNe)

- Utilizes a new 3 deg? FOV camera
and Data management system
Survey 2012-2017 (525 nights)
Facility instrument for Blanco




The DES Collaboration

Fermilab

University of lllinois at Urbana-Champaign/NCSA

University of Chicago Over 120 members
Lawrence Berkeley National Lab plus students &
NOAO/CTIO postdocs

DES Spain Consortium

DES United Kingdom Consortium Funding: DOE, NSF;
University of Michigan UK: STFC, SRIF;
Ohio State University Spain Ministry of
University of Pennsylvania Science, Brazil:

DES Brazil Consortium FINEP, Ministry of
Argonne National Laboratory Science, FAPERJ:
SLAC-Stanford-Santa Cruz Consortium Germany: Excellence
Universitats-Sternwarte Munchen Cluster; collaborating
Texas A&M University institutions

plus Associate members at:
Brookhaven National Lab, U. North Dakota, Paris, Taiwan
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5000 sqg deg footprint
100 sec exposures
2 survey tilings/filter/year

Interleave 10 SN fields in griz if non-photometric or bad seeing
or time gap (aim for ~5 day cadence)
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Overlap with SPT CMB survey (gives us SZ data) and VHS/VIKING
NIR surveys (JHK bands)
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Four Probes of Dark Energy

Forecast Constraints
on DE Equation of
State

Galaxy Clusters

~100,000 clusters to z>1, overlap with SPT. 2_

Sensitive to growth of structure and
geometry (see talk by Mohr)

1

Weak Lensing 3
Shape measurements of 300 million galaxies 5 °-
Sensitive to growth of structure and o

geometry (see talks from this morning) |

Baryon Acoustic Oscillations

Detection of ~40 million LRGs
Sensitive to geometry

BAQO

Clusters
WL

Combined

(See talk by Peterson) -

Supernovae
30 sq deg time-domain survey
~4000 well-sampled SNe la to z ~1
Sensitive to geometry (See talk by Foley)

Factor 3-5 improvement over
Stage Il DETF Figure of Merit
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* Perior to the start of the
survey, we are in the
process of producing and
analyzing a suite of mock
galaxy catalogs that
model the full survey.

Included galaxy
properties:
photometry, lensing,
shapes, masking,
stellar contamination,
galaxy deblending, ...

* Cosmology unknown to
the clusters, BAO, and
lensing working groups
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Will map roughly 500 million galaxies with <z>~ 0.9

Precision Photometric Redshifts (necessary to achieve the Dark
Energy goals)

Galaxy Evolution

Milky Way stellar populations

Dwarf Galaxies (expect to find ~10 new MW satellites)
QSOs

Strongly Lensed Systems

Anything else you can do with a big photometric survey!
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- DECam

The Dark Energy Survey
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519 Mpx camera
* 0.277 pixel size
3 sq deg field of view

Community
instrument for CTIO

* Construction and
initial calibration
recently completed,
now at CTIO for
installation




@ DECam CCDs
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62 2kx4k CCDs: 520 Megapixels, 250 micron
thick, 15 micron (0.277) pixel size

12 2kx2k guide and focus chips
Excellent red sensitivity
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- DECam will generate ~ 300 GB
of data per night. The DES Data
Management pipeline will deal
with processing the images.

— Data processed at NCSA
— Coadd multi-epoch data

— Long term archive of for data
(~4 Pb)

— Database for distribution to
collaboration

Serve data to the public

— Raw and reduced data after 1-
year

— Coadds after end of survey
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DM Pipeline tested on simulated images through a series of data challenges
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@ Current Timeline
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* 3 Construction Projects:
DECam (hosted by FNAL; DOE supported)
Data Management System (NCSA; NSF support)
CTIO Facilities Improvement Project (NSF/NOAO)

NOAOQO Blanco Announcement of Opportunity 2003

DECam R&D 2004-8

Camera construction and testing: 2008-11

Camera arrived in Chile: Nov 2011

Installation at CTIO: Begun Feb 2012

Commissioning and Science Verification: Spring/Summer2012
Survey operations begin: Fall 2012

1-year data release: Late 2013

Survey Completes: 2017



Possible (short) Delay
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Cracked secondary mirror at CTIO (doesn't impact DECam)
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@ The Future: DESpec
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Proposed Dark Energy Spectrometer (DESpec).

4000—fibre instrument for the 4m Blanco telescope in Chile,
using DES optics and spare CCDs.

10 million galaxy spectra, target list from DES, powerful
synergy of imaging and spectroscopy, starting 2017-18.

DES+DESpec should improve Dark Energy Figure-of-Merit
by 3-6, giving us <10% level constraints on the evolution of

the equation of state.

DES+DESpec should be able to distinguish dark energy
from modified gravity models.
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