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1. COSMIC COINCIDENCE PROBLEM: ¿Why the density of matter and 
dark energy today are of the same order of magnitude?. 

2. Fine-Tuning PROBLEM: ¿Why is the cosmological constant so small? 

3. QUANTUM VACUUM ENERGY DENSITY: ¿Why the calculated value 
of the cosmological constant from quantum field theory is 120 orders 
of magnitude larger than the observed?

Some theoretical problems with the standard 
model of cosmology…!
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1. Alternative models of dark Energy: wCDM ( ! ), Chevalier-Polarski-
Linder (CPL), Interacting Dark Energy (IDE), Generalized Chapliygin Gas 
(GCG)..etc. 

2. Modified Gravity: f(R), f(T), Massive Gravity, Tensor, Vector, Scalar 
(Horndeski). 

3. Holographic Dark Energy: Tsallis' entropy, Kaniadakis statistics, Fluid/
Gravity Duality .

w ≠ − 1
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https://inspirehep.net/literature/1668881
https://inspirehep.net/literature/1636964
https://inspirehep.net/literature/1591137
https://inspirehep.net/literature/1591137


Cosmological variation of the fine structure constant and the 
universal constant of gravitation 
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Important equations of Universe evolution 

Hubble tensión 
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Mass fluctuación R= 8 Mpc

Power spectrum of matter
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GravWaves in modified gravity



GravWaves in modified gravity

Propagation Equation of GW’s in FLRW background

luminosity distance for the GWs

 term as they change the speed of GWsk2

!  Hubble parapetar in conformal timeℋ
!  enter as a fricción termδ(z)
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Methodology and results
Simulation: 1000 data pointsGW strain signal 
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Methodology and results

Work in progress….!

We are applying the machine learning technique..!



Outline 

1. Introduction and Motivation 
2. Theoretical framework 

2.1.Gravitational waves in modified gravity 
2.2.Methodology and results 

3. Summary and conclusions



End 


