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Cosmological model

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern  Dark Ages Development of
375,000 yrs. Galaxies, Planets, etc.

Inflatio

ESA & Planck Collaboration

Qu ¥
Fluctuatiol

1st Stars
about 400 million yrs.

Big Bang Expansion

13.77 billion years

NASA/WMAP Science Team

Baryons
4.9%

Dark
Matter Energy
26.8%

“Springel et al. (2006)



Lensing statistic:

PATH OF LIGHT
AROUND
DARK MATTER

DISTANT
UNIVERSE

Isst.org

shear-shear 3
(a.k.a. cosmic shear)



Weak lensing: Future

- _
CEHTLenS 17 gals/arcmin z = 0.75 completed
2 2
10%deg 6 gals/arcmin? z = 0.60
RCSLenS
9 gals/arcmin? z = 0.70
KiDS
20 gals/arcmin? z = 1.00 ongoing
10° deg? m
HSC

® 30 gals/arcmin?

@ 31 gals/arcmin?




Weak Lensing: Challenges

1) Accurate photometric redshifts

2) Shape noise:

Bridle et al. (2009)

b “The bigger (deeper) the survey the smaller the uncertainties!”

3) Blending (!)
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Lensing of LSS:

(k - leEX); X> |

measurements:

correlation functions {—> power spectra

e Bt i, ;
roopet 70 'NASA/ESA




Baryons & neutrinos:

(6)/

mod
22

C.

0.90
0.85
0.80

' m
' =
.l
..
-,

FK+ (in press)

integration over lensing kernel

AGN feedback from OWLS

® after Harnois-Déraps et al.

(2015)

3 degenerate, massive
neutrinos with 2m_ = 0.18 eV
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The CFHTLenS cas
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Results: Multipole Space

quadratic estimator method (Hu & White 2001)
expanded to include photometric redshift bins

WL power spectra from CFHTLenS
(W1, W2, W3 & W4 combined with inverse variance weights)

z,:0.5<z=0.85 2,:0.85<z=1.3

100 100
4

FK+ (in press)

16




Cosmological inference:

—_— ACDM 7
= ACDM +all |
m— Planck 2015

FK+ (in press)
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Cosmological inference:
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Cosmological inference:

T T T T
1.3 ——— This work (ACDM) | Planck 2015 1= 1
12k | DES 2015 |- : " -
' —— Heymans 2013 (+IA) Kilbinger 2013 |- —a | | i
1.1+ —  Planck 2015 - Heymans 2013 |- | A | | -
ACDM —+all |- : @ | | -
o 1.0 F . ACDM +v+ A, F ; O | I .
S 0.9 | _ ACDM +Abary — : . : _
ACDMa +v | : o | | a
0.8 |- - ACDMa |- : @ ] | .
ACDM +Az, : O | | _
0.7F 7 ACDM+v | | O : | .
0.6 _ ACDM } : @ | -

' \ 1 I \ 1 | | | i
0.1 0.2 0.3 0.4 0.5 0.65 0.70 075 0.80 0.85 0.90
Q. Sy =04 (Q,/0.3)"7
FK+ (in press) FK+ (in press)

Which model describes the data the best?
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Evidences:

likelihood analysis performed with Monte Python (Audren et al. 2012)
and Multinest (Feroz et al. 2008, 2009, 2013)

b Evidences:

Model In 2 2InK (K = Z;/Zxcom)
ACDM —40.96 £ 0.06 0
ACDMa —41.07 £ 0.06 -0.22
ACDM + »r —41.63 £ 0.07 -1.34
ACDMa + v —41.83 £ 0.07 -1.74
ACDM 4+ Appe —41.66 £ 0.06 -1.40
ACDM + ¥ + Apary —42.48 £ 0.07 -3.04
ACDM + Az, —40.75 £ 0.07 0.42
ACDM + all —42.19 £ 0.07 -2.46

FK+ (in press)
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Cosmological inference:

——— Planck (resampled)
—— Planck + Shear

075 | | | | | | |
0.26 0.28 0.30 0.32 0.34 0.36 0.38 0.40

Q

m

FK+ (in press)

b Degeneracy broken: Q= 0.300 +/- 0.011, o, = 0.818 +/- 0.013
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A direct extraction of the lensing power spectrum is

a “cleaner” way to compare data with theory.

The power spectrum results show overall consistency
with previous results based on correlation-functions.

Ongoing and future Ilensing surveys have the
potential to constrain distinct features in multipole
space such as left by massive neutrinos or baryon
feedback with high precision.
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