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The Cosmological Constant (s) vs. the Evolution of 

Our Black Hole Universe 
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Abstract: The necessity of an ad-hoc repulsive cosmological 

constant in the standard treatment of cosmology is questioned. The 

time dependent age of the Universe is considered and shown to be 

accounted for by the black hole model without such a term. 

Elementary considerations, backed up by explicit calculations, are 

used to confirm the black hole nature of our Universe. 

Consideration of the Hubble parameter in terms of cosmological 

quantities backs up this picture, requiring matter creation. This 

implies that at present times the Universe can be conceived as a 

gigantic vacuum fluctuation, evolution from the one at the Planck 

era. The repulsive force attributed to the cosmological constant is 

accounted for by the energy conservation of the model. Thus the 

dramatic difference between the present matter density and its 

estimate, essentially corresponding to the Planck one, find here 

a natural justification. This solves the cosmological constant 

problem.
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I. INTRODUCTION

Fundamental cosmological information has come from the

Hubble-Lemaitre parameter [1]. Its present value H0 can be 

used to determine the approximate age of the Universe. 

Indeed since [1/H0] = [t], the first obvious candidate is R/c, 

where R stands for the dimension of the visible Universe (U) 

and c for the velocity of light [2] 

𝑡U  =
1

H0
=

R

c
 (1) 

Numerically, with the value R ≃ 1026m it yields 

𝑡U  ≃ .3 × 1018
 S

 

The fact that the form of the Hubble parameter does not 

privilege any point assures us that the previous 

semiquantitative estimate makes sense. Of course, the 

certainty that the age must have been smaller in earlier times 

implies that the visible radius must have been smaller, down 

to the smallest possible one, i.e. the Planck (RP ≃ 10−35m), 

where QM prevents smaller dimensions. 
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𝑡’p  =
1

HP
=

RP

c  (2) 

The same result comes also from an additional dimensional 

argument 
GMP

C3
= 𝑡′P   (3)

𝑊ℎ𝑒𝑟𝑒 𝑀P =  √
ℎ𝑐

𝐺

The two estimates coincide not accidentally, as confirmed 

by the explicit calculation 

of the BH lifetime in the Painleve’- Gullstrand Euclidean 

space metric [3], proving the BH nature of the Planck 

fluctuation 
𝐺𝑀𝑃

𝑐2RP
= 1 

But the same BH fluctuation happens also at present times , 

where M = 1080𝑚N  which proves that one can have a black

hole with relatively little mass in a tiny region and big mass 

in a large volume and backs up the prediction, via other 

arguments [4], of the constancy of the BH quantity 

𝑀𝑈 =
𝑐2

𝐺
𝑅 

The consequences of this seemingly unassuming relation 

are paramount. Indeed it shows that matter is not conserved, 

since a variation of the Universe dimensions implies a 

variation of the mass, and the density varies as 

𝜌 ≃
1

𝑅2

The previous results are confirmed by the alternative 

equation 
1

𝑡2
= 𝐺𝜌′ 

where 𝜌′ = 4
𝜋

3
𝜌 

This result was derived also in [5] as an outcome of the 

correct treatment of the Newtonian potential, yielding no 

acceleration, equality of gravitational and inertial mass, and 

proving at the same time that energy conservation, inherent in 

the model, provides at the same time the repulsive force 

necessary to allow expansion even in the presence of of 

attractive potential. 

As a consequence, a Planck vacuum (V) density results 

ρ′𝑣
𝜌

=
𝑀𝑃

R𝑃
3 =  

𝑐2

𝐺

1

R𝑃
2  ≃ 1097    (4)

compared to the present one 
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ρ′

𝑣
 = ρ′

m  =
𝑀U

R
3

≃ 10
−25

 =  Ω
1

R
2

      (5) 

 

whereas the final equality in Eq. (5) holds true in terms of 

estimated present quantities if the proportionality coefficient 

Ω is again c2/G ≃ 1027. All exponential coefficients have an 

uncertainty of order one. 

In this connection, consider Friedman’s energy equation, 

which, slightly rearranged and with the introduction of the 

cosmological constant Λ, reads. 

 

1 =  
Gρ′

H2
+

Λ

H2
      (6) 

The R2 dependence of H2 implies that this equation can be 

obeyed by ρ′ ≃ 1/R2 but not by a constant Λ. In addition, the 

fact of not considering the linear radius dependence of the 

mass would yield the traditional GR singularity of gravitation 

which is not present here, even apart from the previous QM 

based argument. 
Thus the fact that Λ is of the same order of magnitude of 

ρ′m (the so called coincidence problem) suggests that the two 

quantities are the same and that the repulsive force, due to the 

energy balance of receding constituents, is ”contained ” in the 

self energy as explained in Ref.[4]. 

The ratio of Eq. (4) to (5) yields the notorious factor 

10122 =    (
R

 Rp
)

2

 

 

This result is dubbed as the worst prediction of all in physics 

since the value of Eq. (5), i.e. the experimental present matter 

density of the Universe is identified with the cosmological 

constant Λ, whereas theoretical evaluations of Λ [6], 

essentially agree on the value of Eq.(4). 

The fact that the present theoretical framework is inadequate 

at a 10122 level prevents us to take seriously the presumed 

estimate of the dark energy contribution to the Universe 

balance [7]. 

The previous outrageous ratio is on the contrary a 

confirmation of the soundness of the present treatment. The 

vacuum energy density is necessarily a function of time in 

an evolving Universe [8], corresponding to vacuum 

fluctuations both at Planck time and at present times, 

resulting in matter creation [9]. 
The GR assumption of matter conservation would leave the 

prediction of the Hubble term at earlier times essentially 

constant as contradicted by what happens in the BH model 

where the varying matter content is just of the right amount to 

produce it and no dark energy is needed [10]. In particular 

the”disappearance” of dark matter and of dark energy 

eliminates the claimed cosmological problems in the standard 

model [11]. Mass conservation can be assumed to be valid 

at most at present in a limited time span. 

II. CONCLUSION 

In conclusion, the present elementary considerations 

confirm the success of the BH description of the Universe, in 

particular as regards the problem of the cosmological 

constant. 
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