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1. Introduction
Given the Friedmann equations, [1], of the FLRW 
metric, (ρ = Joules/m3).

              

                

1.1 Equation that Relates the Derivative of the 
Hubble Parameter with Pressure, Energy Density 
and the Curvature Spatial
According to the Friedmann equation, the equation of 
state, and taking into account the expression for the 
derivative of H, we have:
        H´ = (a´/a) ´ = (a´´/a) - (a´/a)2
        

            
        
equation of state: w= p/ρ

            
1.2 Study of H During the Universe Eras Using 
this Equation
Let’s examine the sign of this equation in the different 
eras that make up the history of the universe. That is, 
during the radiation era, the matter era, and the dark 
energy era, which is the current one. Each of these eras 
is characterized by a different value for the parameter 
of the equation of state, w (w = +1/3 in the period of 
universe dominated by radiation, w = 0 in the period 
of universe dominated by matter, w = -1 in the period 
of universe dominated by dark energy). Furthermore, 
according to experimental data [2], the term Ωk = 
(kc2)/a2 is currently very small, and its sign is still 
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undetermined. In addition, a change in trend has been 
observed in the value of the Hubble parameter, H, as 
a function of the age of the universe, increasing since 
6 billion years ago.[3]. Our study concludes that this 
is not possible with the FLRW metric, which has zero 
spatial curvature and dark energy as the cosmological 
constant.

We summarize these calculations and reasoning in 
the following tables.

Considering that the curvature term of the Friedmann 
equation is small compared to the other terms of the 
equation, the following will be fulfilled.

Period of the universe dominated by radiation, from 
its beginning until the year 360,000
         w = +1/3
        

For k = 0, +1, -1. H´ will be negative. H will always 
be decreasing.

Our universe, according to the results of Mission 
Planck [2], has zero or very near- zero spatial curvature; 
in the scenario we are analyzing in this work, its 
curvature is zero. It is clear from our discussion that 

for zero spatial curvature, the universe can never 
have a positive acceleration that would increase the 
Hubble parameter, at least under our assumption of 
considering dark energy in the Friedmann equations 
solely as a cosmological constant. It is therefore 
necessary to add other terms to the Friedmann 
equations that can represent dark energy and make it 
possible for the Hubble parameter to increase during 
the era of the universe dominated by dark energy, that 
is, from 6 billion years ago [3].

2. Conclusion
Using an equation that represents the value of the 
derivative of the Hubble parameter in an FLRW metric 
and dark energy as the cosmological constant, we 
have analyzed the sign of this derivative as a function 
of the three eras that make up the universe and as a 
function of the space curvature, k = 0, +1, -1. This 
has led us to conclude that for zero space curvature, 
as is the case in our current universe according to the 
results of Mission Planck [2], the Friedmann equations 
never predict an increase in the Hubble parameter like 
the one observed [3], experimentally in our universe 
for the last 6 billion years due to dark energy. This 
leads us to believe that the term we are using in the 
Friedmann equations to represent dark energy is not 
the correct one. Thus, from a theoretical point of view, 
we also encourage a thorough study of dark energy 
with new hypotheses that lead to its correct inclusion 
in the Friedmann equations.
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Period of the universe dominated by matter, from year 
360,000 to 6 billion years ago
            w = 0
           

For k = 0, +1, -1. H´ will be negative. H will always 
be decreasing.
Period of the universe dominated by dark energy, 
from 6 billion years ago until its end
               w = -1
          

For k = -1, H´ will be negative, then H will be 
decreasing. 
For k = 0, H´ will be zero then H will be constant.
For k =+1, H´ will be positive, then H will be 
increasing.


