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CMB lensing significance: Planck full sky ~25 σ
CMB lensing significance: SPT/ACT ~600 sq.deg. ~6 σ

CFHTLenS lensing significance: 150 sq.deg. ~30 σ

LSST or Euclid lensing significance over 400 σ 

CFHTLenS mass mapPlanck CMB lensing

DES or KiDS lensing significance over 100 σ 
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Combining redshift survey and gravitational lensing
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Song, Zhao, Bacon, et al. 2010
(CFHTLenS large scale+SDSS)

scale>30 arcmin

Combining redshift space distortion and gravitational lensing
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Mead et al. 2014
arXiv:1412.5195

f(R) theories and matter power spectrum
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Harnois-Deraps and Van Waerbeke 2014, arXiv:1406.0543

Digging into non-linear scales I: theoretical 
predictions
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Van Daalen et al, 2011
Semboloni et al, 2011,2012
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REF: SN winds, cooling, SF,…
No AGN feedback
baryon1

Van Daalen et al, 2011
Semboloni et al, 2011,2012
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REF: SN winds, cooling, SF,…
No AGN feedback
baryon1

DBLIM: Top heavy IMF
baryon2

Van Daalen et al, 2011
Semboloni et al, 2011,2012
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REF: SN winds, cooling, SF,…
No AGN feedback
baryon1

DBLIM: Top heavy IMF
baryon2

REF+AGN (Booth &
Shaye 2009)
baryon3

Van Daalen et al, 2011
Semboloni et al, 2011,2012
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Effect of neutrino mass on the mass power spectrum

(Abzajian et al 2014)
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Effect of neutrino mass on the mass power spectrum

(Abzajian et al 2014)
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Impact of baryons+neutrino on the 3D and 2D power spectra

3D matter 2D convergence

Saturday, January 17, 15



ξ+(θ)/ξ+,DM(θ)

baryons 3

baryons 1

baryons 2

ξ-(θ)/ξ-,DM(θ)CFHTLenS
+simLenS

Harnois-Deraps et al. arXiv:1407.4301
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Main results (Harnois-Deraps et al. arXiv:1407.4301)
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Can we constrain baryonic physics accurately?
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κ-κ (CFHTLenS dndz)

Hydro simulations with feedback (McCarthy et al)

Text

y-y (CFHTLenS) dndz
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Hojjati et al. 2014, arXiv:1412.6051
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Lensing maps-SZ cross-correlations (LVW, Hinshaw, Murray, 2014)
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Conclusion

-Challenging modified theories of gravity using non-linear scales is possible

-None of the theoretical and technical difficulties are show stopper, but 
none can be ignored, as they could conspire to mimic LCDM.

Neutrino (k>0.01)
Baryonic physics (k>0.1 strong at k>1)
Intrinsic alignment, source clustering (all k)

All have specific angular and redshift dependence (i.e. additional 
information in high order statistics and tomography).
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