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Does DE density evolve?
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Dark energy equation of state parameters:
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Dark energy equation of state parameters:
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YES

Are DE observations
self-consistent within
general relativity?
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Dark energy observables:
smooth expansion

density / (3/2)3
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Dark energy observables:

growth of structure
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Dark energy observables:
smooth expansion + growth of structure
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smooth expansion
Hubble function
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Comoving Distance D¢(z) (Gpc)
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smooth expansion

distance vs redshift
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smooth expansion

standard candles
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smooth expansion
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smooth expansion

Hubble function
distance vs redshift
standard rulers
standard candles

+ growth of structure

growth function
power spectrum
non-linearity
correlation function
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cmooth expansion + growth of structure

Hubble function growth function

distance vs redshift power spectrum
standard rulers non-linearity
standard candles correlation function
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Baryon Acoustic Oscillations
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Weak Lensing .
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Weak Lensing

average of 400 galaxy shapes is ~round



Weak Lensing

average of 400 galaxy shapes is ~round



Weak Lensing

3% constant shear applied

average of 400 galaxy shapes is ~round



Weak Lensing

~19% cosmic

shear signal

~3% constant shear due to instrument & atmosphere

average of 400 galaxy shapes is ~round
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Flux (arb. units)
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LSST: 3Gpixels covering 10 sq.deg. with 30 sec. exposures



DESI: 5000 fibers covering 3 sq. deg. with ~30min. exposures

Flux (arb. units)
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Flux (arb. units)

LSST: “photo-7” redshift estimates using 6 filter bands
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The dark energy facilities roadmap

m spectroscopy
Dark Energy Survey aging

SITNE
=

Hyper-Suprime | NEglpaH el V] ofleli o}

D.E. Spectro. Instr.
k Large Synoptic Survey Telescope |




= 1 Anderson++ 2013 arXiv:1303.4666
% 40| | 1 Slosar++ 2013 arXiv:1301.3459
K / 1 Kirkby++ 2013 arXiv:1301.3456
N I
E | -
PR BOSS
= : -
- Ly-a forest -
5 20} .
= w(a) = wo + wa(l-a
: | /BOSS (@ (19
- B . | | | | |
C : Ade++ 2013 arXiv:1303.5076
: | galaxies e L | i
O |
00 l0..5. — lll.Ol — lll.5l H .2..0. |
Redshift z 08 | fﬁlge 1 4
T
S ) ) S
0.8 Planck+WP-+BAO
7 1 Planck—WP~Union2.1
Planck+WP-+SNLS
—1.6 ' '
—2.0 —1.6 —1.2 —0.8 —0.4
Wo



http://arxiv.org/abs/1303.5076v1
http://arxiv.org/abs/1303.5076v1
http://arxiv.org/abs/1303.4666v1
http://arxiv.org/abs/1303.4666v1
http://arxiv.org/abs/1301.3459v2
http://arxiv.org/abs/1301.3459v2
http://arxiv.org/abs/1301.3456v1
http://arxiv.org/abs/1301.3456v1

77 =\

7 arkEner C
ST

T/slajeltema WI|\ \:\r‘ehentl

'].. | 1] . : I :‘.": ,' |' “I. : é l vv i .’:' c:
g |
I”l | 0

s 4 L
'y , ,f'; "
s .’ ! S
" ’ - J »
gL ‘ ’
ry J
» . "," J
/,,/ ,‘,
1
)
// 4 -
g 4
/ /4
i/ / /4 -
/ / 4

http://darkenergydetectives.org/2013/04/29/welcome-to-the-darkness/
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Is dark energy w(a) #-1?

YES NO

Are distances (BAO,SN) & growth

of structure (WL,...) consistent
within general relativity?
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flat ACDM
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