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The cosmological constant problem is a challenge for quantum gravity. The minimum vacuum 
energy is calculated taking into account the contribution of all fields and roughly speaking all 
particles and antiparticles must be reduced to zero, which means that vacuum has a zero value in 
quantum field theory.
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However, there is a small but non-zero vacuum energy in cosmology.
We are giving a radical new solution to this problem. We believe that the unitary nature of 
quantum gravity is non-linear in time [1]. 
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This means there is an energy correction to the vacuum, which is not symmetrical in time, the 
energy balance when particles and antiparticles contract is disturbed.We believe that the 
asymmetrical part of the energy correction is non-linear in time with the unitary phase of the wave 
function
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This asymmetrical correction affects the energy balance of the vacuum
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The right side of our equation contains the curvature of fluctuations in quantum fields, roughly 
speaking, cut by high modes of oscillation
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The general formula for calculating the vacuum energy density from the non-linearity of time in 
quantum gravity is obtained
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In empty space, only the Higgs field has free quantum fluctuations, the average value of the 
Higgs field is known, it is proportional to the mass of the Higgs boson
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By substituting, we find an amazing coincidence with real values. Thus, vacuum fluctuations of 
fields affect the non-linearity of time in quantum gravity, that is, it violates the time symmetry of 
the vacuum energy balance.

It is also possible that non-linearity time may affect hadron asymmetry

                                    

3
1

2

2

~ 










p

X

M
M



Interestingly, this model allows you to consider the relationship of non-linear time and the 
collapse of the wave function
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In general, our model is surprisingly diverse and allows you to take a different look at the nature 
of time based on two constants (Planck constant and Newton constant gravity).



[1] Non-linear time quantum gravity, Kuyukov V.,doi.org/10.5281/zenodo.5733775, 2021
[2].  Roger  Penrose,  Foreword:  A  Computable  Universe,  Understanding  Computation  and  
Exploring Nature As Computation, arxiv: 1205.5823, 2012. 
[3] L. Nottale, Fractal spacetime and microphysics, World Scientific, 1993 
[4] H. Ohanian and A. Ruffini, Gravitation and spacetime, Norton, 1994 
[5]  L.  Olavo,  Physica  A,  262  (1999),  197-214  and  271  (1999),  260-302  and  303-323;  
Phys.  Rev.  E,  64 (2001), 036125 [6] R. Parwani, quant-ph 0408185, 0412192, and 0508125
[6] N. Pinto-Neto, gr-qc 0410001, 0410117, and 0410225 
[7] N. Pinto-Neto and E. Santini, gr-qc 0009080 and 0302112; Gener. Relativ. Gravitation, 34 
(2002), 505; Phys. Lett. A, 315 (2003), 36; Phys. Rev. D, 59 (1999), 123517 (gr-qc 9811067) 
[8] S. Popescu, A. Short, and A. Winter, quant-ph 0511225 [9]C.  J.  Isham,“Topological and 
global aspects of quantum theory,” in Relativ. Groups Topol. II (B. S. DeWitt and R. Stora, eds.). 
North-Holland, Amsterdam, 1984. [10]Josef Kluson, “Canonical Analysis of Inhomogeneous Dark 
Energy Model and Theory of Limiting Curvature,” arXiv:1701.08523 *hep-th]. [11] H. Firouzjahi, 
M. A. Gorji, and A. H. Mansoori, “Instabilities in Mimetic Matter Perturbations,” arXiv:1703.02923 
[hep-th]. [12] S. Hojman, K. Kuchar, and C. Teitelboim, “Geometrodynamics regained,” Annals of 
Physics 96 (1976) 88–135.


