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previous work - radio
3.4σ lensing detection - WMAP X NVSS (Smith et al. 2007)

NVSS, SDSS (Hirata et al. 2008 arXiv:0801.0644)
NVSS (Feng et al. 2012 arXiv:1207.3326)



previous work- IR, optical

SPT, BCS, WISE, Spitzer - Bleem et al. 2012 arXiv:1203.4808
ACT, SDSS (Sherwin et al. 2012 arXiv:1207.4543)



previous work- submm

SPT, Herschel/SPIRE (Holder et al. arXiv:1303.5048)



previous work

Planck collaboration (arXiv:1303.5077)



Large Scale Structure from the Matter Power Spectrum

Can we use combination of spectra to constrain cosmology and
astrophysics simultaneously?
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experimental scenarios

CMB

Current 3rd generation 4th generation
temperature noise (µK-arcmin) 30 2.5 2.5
polarisation noise (µK-arcmin) 60 3.5 3.5

beam (arcmin) 7 1 1
Fsky 0.75 0.1 0.5

GALAXY

fsky number density (gal/sq deg)
WISE 0.75 90

LSST 0.485 198000
EUCLID 0.375 108000
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sensitivity

N0 BIAS SHOT NOISE

Cnoise
l = 1

n

n is number density per steradian
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� Alberto Vallinotto (eg arXiv:1110:5339)



�
mν constraints - dn

dz fixed LSST like

Varied: ΩBh2, ΩCDMh2,Ωλ, Ωνh2, As , ns , τ , bias (20% prior)

Current + 3rd generation(ev) Current + 4th generation(ev)
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Varied: ΩBh2, ΩCDMh2,Ωλ, Ωνh2, As , ns , τ , bias (20% prior)

Current + 3rd generation(ev) Current + 4th generation(ev)
CMB only 0.317 0.193

CMB + φφ 0.049 0.034
CMB + φG 0.216 0.118

CMB + φφ + φG 0.048 0.033

�
mν fiducial = 0.19 ev minimum

�
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�
mν constraints - dn

dz Gaussian like - current + 4th gen.
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Varied: ΩBh2, ΩCDMh2,Ωλ, Ωνh2, As , ns , τ , bias,
dn
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τ constraints - dn
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Varied: ΩBh2, ΩCDMh2,Ωλ, (Ωνh2), As , ns , τ , bias (20% prior)

Current Current + 4th generation
TT (7 param) 0.084 0.034
TT (6 param) 0.027 0.012
CMB (7 param) 0.004 0.003
CMB (6 param) 0.004 0.002

TT + φφ (7 param) 0.042 0.014 ∼ 16%

TT + φφ (6 param) 0.020 0.010 ∼ 11%
TT + φG (7 param) 0.057 0.030
TT + φG (6 param) 0.026 0.012

TT + φφ + φG (7 param) 0.040 0.014
TT + φφ + φG (6 param) 0.020 0.010

τ fiducial=0.088



τ = 0.097± 0.038 (68%; Planck)
τ = 0.089± 0.032 (68%; Planck+lensing)

Planck collaboration (arXiv:1303.5077)



bias constraints - dn
dz LSST - current+4th gen.
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bias constraints - dn
dz Gaussian like - current + 4th gen.
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dn
dz Gaussian like - current + 4th gen. - num. den. 106



future

� more realistic scale dependent bias modelling

� bin redshifts for better CGG
l constraints

� include fully BAO and weak lensing shear

� More...



THE END
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