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74% Dark Energy
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Lensing: “Seeing” Dark Matter



Cosmic Shear
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IDS: Kilo Degree Survey DES: Dark Energy Survey



Observatlon => theory
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2pt shear correlation function
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1.4 CFHTLenS
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KiDS
1500 sqg. deg. survey
VLT Survey Telescope (VST)
four bands: ugri
same footprint as VIKING

overlap with 2dF, GAMA,
SHIGS, COSI\/IOS DEEP2
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Redshift distributions
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Setup Sect. Fig. baryons IA photo-z n(z) covariance w comb. w. B mode scales
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KiDS-450
2.30 Tension to Planck CMB Cosmology

Universe becomes Standard EiIJ;i:Errlr’I".f:a ~ Formation of 4 e © " Hubbl
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Extended cosmologies

* Massive neutrinos

* Non-zero curvature

* Evolving dark energy
* Modified gravity

* Running spectral index

Joudaki et al. 2017



Evolving dark energy
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e Resolves tension between KiDS and Planck

* Only extensions that is moderately favored by the data
* 30 deviation from a cosmological constant

e Resolves Ho tension between Riess+16 and Planck



Combined probes

* Cosmic shear
 Galaxy-galaxy lensing

 Galaxy clustering

* WL peak statistics



KiDS+GAMA KiDS+2dFLenS/BOSS
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VIKING@VISTA

« Same footprint as KiDS
 Already finished (1350 deg?)
« ZYJHKSs 1mages

* 56 depths 0of 21.2 (Ks) to 23.1 (Z)
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KiDS-1000

* 1006 deg? of imaging
* 773 deg? effective area after masking
* 9-band photometry with BPZ photo-zs
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Summary & Outlook

* Cosmic shear measurement Sg with CMB-like precision

e Tension between Planck and some cosmic shear
measurements. Systematics? New physics?

 Very exciting times: KiDS+VIKING/DES/HSC

 Prepare with current survey for CSS-OS/Euclid/LSST
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