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Standard Cosmological Model: ΛCDM

 Based on General Relativity:

 Einstein Field Equations:



Standard Cosmological Model: ΛCDM

Friedmann equations:



Standard cosmological model: ΛCDM

 Λ + CDM 

 Dark Energy

 Dark Matter

 Observational evidence?



How well does it work?

Hubble constant from SN-Ia vs Planck

Is this correct?



The Last 𝐻0 measurement, 2018

73.45±1.66 km/(Mpc s)

Parallax measurements of galactic cepheids;

the value suggests a discrepancy

with CMB measurements at the 3.7σ level.

The uncertainty is expected to be reduced to

below 1% with the final release of

the Gaia catalog.



From CMB data, Planck 2015

SN-Ia 2018

73.45±1.66 Mpc/(Km s)

Planck 2015

67.81±0.92 Mpc/(Km s)

error: 3.7 𝜎



Delta Gravity
 We obtain the new action by extension of the new symmetry in EH action

 Delta Gauge Theories (extension by the new symmetry).

 𝑔𝑢𝑣 → ෤𝑔𝑢𝑣
 We have two new kind of fields:  

 Delta Matter

 Delta Radiation

https://arxiv.org/pdf/1210.6107.pdf

ሚ𝛿
new symmetry



Equations of motion:

Conservation rules:



Some useful equations

 The effective metric is:

 The normalized effective scale factor :

 To fit SN data:



¿Why Delta Gravity? 

 DG PREDICTS ACCELERATING UNIVERSE WITHOUT DARK ENERGY!!!!!!

~1000 SN data. Most updated

catalog, 2018 (Scolnic & Jones) 

THE COMPLETE LIGHT-CURVE SAMPLE OF 

SPECTROSCOPICALLY CONFIRMED TYPE IA

SUPERNOVAE FROM PAN-STARRS1 AND COSMOLOGICAL 

CONSTRAINTS FROM THE COMBINED

PANTHEON SAMPLE



Results from MCMC 

(Markov Chain Monte Carlo):

WITH THE TWO FREE 

PARAMETERS FITTED:

𝐿2 and 𝐶

WE CAN PREDICT COSMOLICAL 

INTERESTING VALUES, LIKE 𝐻0



Good 𝐻0 Value in Delta Gravity

 𝐻0 is higher than LCDM with

Planck data

 It is in concordance with the

last independent-model

measurement

 The acceleration is naturally

produced from the geometry

of the Model, and it is not

imposed using a constant, like Λ



This is not the end…

 We are working on obtain the CMB Power 

Spectrum 

 We want to fit the CMB and compare with SN-Ia

data

Thanks!
https://arxiv.org/abs/1811.05828

https://arxiv.org/abs/1704.02888


