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Baryon Acoustic Oscillations constituted the
early driver for DES LSS observations

Strategy: distance probe 001

* BAO provides a ‘standard ruler’ in
comoving coordinates. 0.008
e Search for this ruler (a peak) in

angular two-point correlation 0.006
function of galaxies in redshift shells. = i
* This gives an estimation of the 20004
expansion history.

* Need to measure a huge amount of

galaxies in a large area and volume.

*Systematics: photo-z’s, projection
effects, non-linear evolution, galaxy-
mass relationship (bias).
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0.50<z<0.60

PowerLaw Gaussian

=e===+ PowerlLaw

A.Carnero et al. 2012
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Baryon Acoustic Oscillations constituted the

early driver for DES LSS observations

DES numbers:
e Correlation function of ~3e8
galaxies up to z~1.5

What can it provide versus
spectroscopic surveys?

* Probe larger volume and
redshift range than current
state-of-the-art

* Combine with other probes in

same instrument
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* Measurements
~—— MICE Cosmology

best fit

1.2 1.4

E. Sdnchez et al. 2011



The SPT-E area from Science Verification is being
used for early results

. Explore small-scale clustering:
® * HOD models
3 )
* Galaxy bias
* Correlations with CMB
* Magnification

® Gold catalog is built, masking worst
. ¢ ‘ photometry areas.
Q* For our current studies:
SPT-W * Cut out ‘crazy’ colors
(aka Ireland) SPT-E e Use shallow cut 18<i<22.5
(aka Britain) * Five redshift bins

Around 500k galaxies per bin
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Large simulations are used to understand errors

Sims publicly available at

http://cosmohub.pic.es

P.Fosalba et al. arXiv:1312.1707
M.Crocce et al. arXiv:1312.2013
P.Fosalba et al. arXiv:1312.2947
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P. Fosalba et al.
MICE sims
I[EEC

R.Ponce et al.
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Analysis
DES-Spain
Effect of introducing a random uniform dispersion
around the magnitude central value
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Other regions are used for systematics testing
and photo-z calibration

dN/dz (z)

SPREAD_MODEL for SG separation.

Benchmark sample

M.Carrasco-Kind et al. (2014)
(tomorrow’s talk)

" o
ol
N i ORI TR
s
Lot E

Selected stars

llllllllllllllllllllll

lllll lllllll

TPZ for redshifts
Bx10° T ' ' -, 0.04
' 0.2 < 2z, < 1.2 a
02 < z’m < 04 - g 0.03
L 0.4 < 2,,,“ < 0-6 m|
. 0.6 < Zypy < 0.8 @
6x10%+ 08 < zpg < 1.0 — — — 5 0.02
. 1.0 < zpg < 1.2 &
& 0.01
i
4x10%} - -
[ o
- =
-\ o' -0.01
| <
. w
Do 4
[ & -0.02
2"10.' \ R v. -
' . X/ \\ -0.03
J \ / .
w5 \ \. 0.0 il
0.0 05 1.0 1.5

IS et al.

|.Sevilla DECam workshop

6 17 18 19 20 21 22 23 24 25

MAG_AUTO_|



Declination [deg]

Observational effects were averaged across the
single-epoch exposures

Coadd 10: 471459539

CCD count Mean seeing
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B. Leistedt et al. (in prep.)
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Systematic effects maps were built in Healpix to
determine correlations with clustering
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An early 2-point statistical measurement of
galaxy distribution with a few goals

T TTTI | | W

i < 925 04 < 7 < 0.6

Make an early clustering sg I

measurement with Science o s BB
Verification area to show the _E T T
quality of the dataset. = N

ol

Compare against theory and 055 Sene,
previous measurements. E

w(0)

Measure the galaxy bias 0.05 & AN Teiags
evolution. R‘log(h N

)
)

= M —5log(h)<-19.8
)

Led by Martin Crocce (IEEC, 0.005 E __ M -5log(h)<~18.8
Barcelona), Ashley Ross (OSU). L ST
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There is a fairly good agreement with theoretical
predictions
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Dashed and continuous lines are linear and non-linear theory predictions (CAMB, Planck 2013)

with bias as free parameter. |.Sevilla DECam workshop



There is a fairly good agreement with theoretical
predictions
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There is a fairly good agreement with theoretical
predictions
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Dashed and continuous lines are linear and non-linear theory predictions (CAMB, Planck 2013)
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There is a fairly good agreement with theoretical
predictions
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There is a fairly good agreement with theoretical
predictions
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Good agreement has been found with CFHTLS bias
evolution

2.0, Linear bias evolution L

1.8 DES-LSS Bench Sample (i<22.5)
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CFHTLS (i<22.5)




Light from CMB interacts with large scale structure
on its way towards us

* Make an early cross-correlation ——
measurement of CMB lensing (SPT, T e —
Planck) with the galaxy distribution oo e,
in the Science Verification data.

* DES power:
— Redshift evolution.
— Depth.

 Compare against theory.
e Measure bias evolution.

* Led by Tommaso Giannantonio
(Cambridge, UK), Pablo Fosalba
(IEEC, Barcelona).

Credit: ESA
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We have Planck (public) and SPT (partnership)
CMB data available

PLANCK SOUTH POLE TELESCOPE

* Lensing potential map * Convergence map
* Full sky * Small region
* Noise limited * Higher resolution
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Cross—correlation, TPZ

A cross-correlation signal is " 0z << 12
L 04 <z <08
° r N 06 <z <08
seen with SPT data oouet By E8ICHS
0.000 LA e S
0:008¢ be = 0.86
- . : 0004 b 7 0%
* Significant cross-correlation with vocel + 0. BB
SPT, not with Planck ool | ’ﬁ BRI
0.0086 |-
Ho.004:~ ((
. . = 0,002} -
* Cross-correlation agrees with ', ;
. . . £ 0.000 -
theoretical expectation (slightly S 0008 =
less significance). First time Loooit Z
0.00c
measurement! )
0.000 -
0.006 -
0.004f
* Opens the possibility of using oooef [ -
CMB lensing to probe structure o0t _ LR Pt
formation. oooaf 1
0.002 I [ 7
T.Giannantonio, P.Fosalba, LSS WG ool | [ .
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Large Scale Structure in DES: much more than BAO!

Besides BAO, watch out for:

e Measurement, or limits, to neutrino mass

* Growth of structure at several redshifts

* Halo Occupation Distribution modelling
 Magnification bias, galaxy-galaxy lensing

* Non-Gaussianities, Counts in Cells, Homogeneity scale



