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Introduction

• The standard cosmological model provides 
a beautiful description for the evolution of 
our universe.


• However several processes are stil l 
unknown.


• In particular, what is responsible for the two 
accelerating periods in the universe’s 
history?



Dark Energy & Inflation

·ρd + 3H(1 + w)ρd = 0

w = − 1

constant energy density gaussian primordial distribution
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Angular Power Spectra

Following the same procedure used for CMB, 
we expand the brightness temperature in 
spherical harmonics


where




Including all relativistic effects in the post-reionization epoch


and integrating over a redshift normalized window function


The angular cross spectra between redshift windows is then


A. Hall et al. PRD (2013)



BAO

Z = 0.45

Z = 0.13



Forecasts
The CPL parameterization is a z-dependent 
Ansatz for the EoS of dark energy given by


A. A. Costa et al. A&A (2022)



We also considered constraints in interacting 
dark energy models


which in the background yields


and we parameterize the interaction as

A. A. Costa et al. A&A (2022)



We also considered constraints on modified 
theories of gravity given by


In particular, the -parameterization of  
gravity


where .

B0 f(R)

B0 = 2(H0λ)2

A. A. Costa et al. A&A (2022)



Baryon Acoustic Oscillations (BAO)

H. Camacho et al. MNRAS (2019)



Baryon Acoustic Oscillations (BAO)

B. Ostergaard, in preparation.



Baryon Acoustic Oscillations (BAO)

B. Ostergaard, in preparation.



Angular Bispectra
The bispectrum is the Fourrier transform of the three point correlation function
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Angular Bispectra
The bispectrum is the Fourrier transform of the three point correlation function





Three different contributions could produce a bispectral signal


Primordial non-gaussianities


Non-linear structure formation


Subtracting the foregrounds with a component separation technique
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Primordial
Bispectrum of primordial perturbations


local or squeezed

k3 ≪ k1 ∼ k2

equilateral

k1 = k2 = k3

flattened or folded

k1 = k2 + k3



The local shape primordial bispectrum


Rewriting the reduced bispectrum




For the equilateral shape


and the reduced bispectrum is


with



Y. Sang, in preparation.



Relativistic
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R. Pinheiro, in preparation.



R. Pinheiro, in preparation.



Next Steps

Finish forecasts for BAO only and Bispectrum;


Improve code’s speed;


Combine the primordial angular bispectrum and the relativistic one;


Include the effect of foreground residuals;


Use MCMC for cosmological constraints.
Obrigado!


