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Angular Correlations
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GR Corrections

[Bertacca et al. 2014]
[Challinor&Lewis 2011]

[Raccanelli et al. 2015]

[Jeong et al. 2011]

[Courtesy of Raccanelli et al. 2015]



Impact on Forecasting & Data Analysis
Constraints on early-Universe physics

b(k, z) = bG(z) + 2 f loc
NL (bG(z) − 1) ⋅ stuff(k, z)

[Desjacques et al. 2019]

Primordial (local) Non-Gaussianity
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Impact of GR projection effects on  
cosmological parameter constraints

GR
Some

Effects

Degenerate with fNL



O
Real world 
Observable

Correct model

θa

Set of parameters

Impact on Forecasting

θ̄a, σθa
θ̄b, σθb
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Incorrect model

θb

Set of parameters

Δθ
Best-fit shift (BFS)



Painting a Spherical Sky
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⟨x |kℓm⟩ =
2
π

kjℓ(kr)Yℓm(x̂)

Spherical Fourier-Bessel basis

Power spectrum
Radial & angular information encoded

𝒮ℓ(k, k′ )

[Yoo&Desjaques 2013]
[Bertacca et al. 2018]
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Impact on Forecasting
Projection effects have relevant impact!

Higher precision with 
smaller angular scales

Neglecting GR effects 
leads to best-fit shift on fNL
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We have results for varying bias, magnification bias, survey geometry

Δθ/σθ

σθ
Precision 

Full Fisher analysis

Δθ
Accuracy 

Best-fit shifts

[Bernal et al. 2020]
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smaller angular scales

Neglecting GR effects 
leads to best-fit shift on fNL
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We have results for varying bias, magnification bias, survey geometry

Δθ/σθ

σθ
Precision 

Full Fisher analysis

Δθ
Accuracy 

Best-fit shifts

[Bernal et al. 2020]
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BFS reduced using  
the full covariance

Relevant BFS!
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Multi-Window approach
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Well-separated bins carry clean signal of GR effects!




