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confirmed the derivation of the quantum gravity [1, 2] by the gravitation via 
the particle-antiparticle pafrs of. the quantum vacuum [1, 2]. 

Besides, this solution corroborates the. correctness of the estimation of the 
parameters of the big bang [l, 21, the new inflation model [1-5], the (light [1-
5], heavy [1-4] and sterile [1-4]) neutrinos as well as the SUSY GUT particles (X 
and V gauge bosons [1-5] as well as magnetic monopoles [1-5]). Consequently, 
the conception of the SUSY GUT is now well established within the theories of 
the early universe. 

Using the data of Tables III to V, the results, derived in this Sec. 8 for the 
massless and massive universe, are also valid for the massless and massive 
anti-universe. 

9 Summary 

We have derived the transition from the final state of the universe and anti
universe to the big bang (origin) via the cqmplete sterile (anti)neutrino decay 
and the- quantum gravity. With that, we have solved precisely and uniquely 
this fundamental problem, whereat we have confirmed the explanation that 

I 

the present dark matter and dark energy can be attributed to the invisible 
decay and breakup products of the sterile neutrinos. We have proved that the 
massless universe and anti-universe exist by zero-point oscillations. Finally, we 
have also shown that the massive universe and anti-universe can be explained 
reasonably by zero-point oscillations. 

By aid of the time-dependent vacuum energy densities cir cosmological 
"constants", we confirm the predictions of the quantum field theory. 

The final age of the universe and the anti-universe was confirmed to 
t
f2 

= 6883 Gyr, derived in Refs. [l, 2]. The lifetime T II of the _sterile neutrinos

[1, 2] was also confirmed to 'r11 =35.llGyr [1, 2]. The rest. energy of the 

photons was estimated to E0(r) = 1.563 • 10-35eV . This estimatioi:i is confirmed 

by the measured general galactic magnetic field. It was assumed that the rest 
energy of the gravitons has probably the same valµe as at the photons. 
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SU(2) x U(l) model" (see, e.g., Refs. [10, 18]), the hot big bang model (see, 
e.g

'.
, Refs. (6-12]) and "the SUSY GUT transitiqn" (see, e.g., Ref. [7]), used in 

Refs. [1-5], which are the fundamental basis of this work 
The "dark energy" was not introduced a priori in the ACDM model. This 

dark energy is based on the convincing experimental observation of the 
expansion of the universe by Hubble because by. this discovery Einstein' 
cosmological constant A, introduced by him to get a static universe, has 
obtained a Renzj.ssance via the quantum field theory as vacuum energy density 
(negative pressure), which in the works ''[1, 2] was thus connected with the 
cosmologi9al "constant" and the dark eµergy as variable quantities. This work 
supports once more this hypothesis [l, 2] "by the transition to a time-dependent 
vacuum · energy density · or cosmological "constant" in the eternal cyclic 
evolution of the total (massless and massive) universe and anti-universe. This 
assumption is confirmed by discovery of the present accelerated cosmic 
expansion [7], defined as the corresponding "present dark energy" [1, 2]. 
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