DYNAMIC-ALGEBRAIC MODEL OF THE UNIVERSE FORMATION AND THE PHYSICS OF PORTALS
S. О. Omelchenko

Institute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv, Ukraine
1. Practical applications of the dynamical-algebraic model (DAM) [1] of the formation of the Universe are proposed through the introduction of the physics of “portals” based on it, which are an extended concept of the neighborhoods of critical points of various critical phenomena. Earlier [1 - 6], a hypothesis of a phase transition-decomposition of the maternal universe was proposed, which is described by a matrix representation of the semisimple Clifford algebra (CA) 
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 [7, 8]. 
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 decomposes as the starting maternal “algebra-space” into the direct sum of СA 
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 (which corresponds to our Universe) and the residuals from the full decomposition of the “algebra-universe” 
[image: image4.wmf]0,4

Cl

 and 
[image: image5.wmf]0,6

Cl

, which have a degenerate time degree of freedom. The reason for such a phase transition, that is, a change in the topology of space and the order parameter, could be the fluctuation of physical time, the manifestations of which now remain only in our Universe. 
2. The very high probability of such a decomposition (1) can be confirmed by using the Frobenius theorems [7, 8], the Wedderburn theorem [9] and the general properties of the internal symmetry of СA-complements or two-sided ideals formed after the full decomposition of 
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Based on the DAM, the theory of inverse portal energy tunneling (IPET) between the Minkowski spaces 
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, which are isomorphic in the sum of signatures 
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. The isomorphism of the spaces 
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, provides the highest probability of their interaction due to the smaller height and width of the topological barrier than between the spaces 
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. 
The interaction occurs through the aforementioned portals under the condition of their “opening”. Such conditions are given through the physical interpretation of the achievement by the key observable component of the studied system of a certain geometric size - the length of the portal, as well as by the parameters of the portal, that meet the condition of continuity and smoothness for the correct stitching of metrics in adjacent regions near the portal (see (2) and (3)):
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where 
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- Minkowski-metric, 
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 , 
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- metrics near the border 
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, inside the portal and near the border 
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, respectively; 
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, g(w), a, b, du2 – portal parameters, where du2 – space elasticity parameter 
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, which has compactified properties on the boundary 
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 and is introduced by analogy with the gauge degree of freedom à la Kaluza-Klein theory [10].
3. The manifestation of interspatial interactions 
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 can be any critical phenomena, such as manifestations of the dark sector of the Universe, phase transitions for different states of matter, spontaneous processes of asymmetric subbarrier fission of heavy nuclei, etc.

In addition to the selection of portal parameters, in particular, the length of the portal d, an important factor is the correctness of the choice of the observed macroscopic quantity - the characteristic of the approach of the studied system to the portal zone:
(і) to search within IPET for critical points of phase transitions of completely different states of matter, namely, water, ordinary hadronic matter, quark-gluon plasma (QGP), colored glass condensate (CGC) and preons (with corresponding values ​​for d = 0.27; 0.2; 0.1; 0.05; 0.01 fm) the temperature was chosen;

(ii) to study spontaneous asymmetric subbarrier fission (SASF) of heavy nuclei through tunneling within IPET, the probability of this process was taken, which was compared with the Gamow formula [11]:
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(a and b – classic turning points, 
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 - tunneling nucleus mass,
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- effective barrier), and the length of the portal was compared with the length of the “neck”
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 fm between future fission fragments in the quasiclassical representation of the dumbbell-like appearance of the nucleus before fission [12]. It is shown that taking into account the interaction of 
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 in IPET significantly reduces the effective fission barrier.

4. The results of testing the IPET theory are (i) obtaining predictions for the values ​​of the critical temperatures of the phase transitions QGP
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preons and (ii) adjusting formula (4) towards increasing the value of P to such that it corresponds to the experimental data [13] for the SASF of the nucleus 252Cf:

[image: image38.wmf]252140112

    

CfXeRu

®+

.                                              (5)
1. S. О. Omelchenko. Тhе hypothesis of phase transition from supersymmetric matter to ordinary one. In: Proc. of ХХXI-th Annual Scientific Conference of the Institute for Nuclear Research, May 27-31, 2024 (Kyiv, 2024) p. 42.
2. S. O. Omelchenko. Algebraic version of the critical phenomena theory in the vicinity of critical points. In: Proc. of HEP-TEC-2025, Jan 21-22 2025 (Kyiv, 2025). 
https://indico.kinr.kyiv.ua/event/2/contributions/31/attachments/13/15/Abstract_Omelchenko.pdf 
3. S. O. Omelchenko, D. H. Braikovskyi. А new dynamic-algebraic model of the Universe formation and examples of its application. Science and technology today. 2 (43) (2025) 1015. 
https://doi.org/10.52058/2786-6025-2025-2(43)-1015-1030
4. S. O. Omelchenko, D. H. Braikovskyi. Portal physics and the dynamic-algebraic model of the universe for studying critical phenomena. Science and technology today. 3 (44) (2025) 875.

https://doi.org/10.52058/2786-6025-2025-3(44)-875-891
5. S. O. Omelchenko, D. H. Braikovskyi. Hypothesis of a phase transition from supermatter to ordinary matter. Science and technology today. 4(45) (2025) 1361. (Ukr)
https://doi.org/10.52058/2786-6025-2025-4(45)-1361-1382
6. S. O. Omelchenko, D. H. Braikovskyi. Model of inverse portal energy tunneling (IPET) and generalization of the Gamow formula for spontaneous asymmetric subbarrier nuclear fission. Science and technology today. 4 (45) (2025) 998. https://doi.org/10.52058/2786-6025-2025-4(45)-998-1017
7. R. Delanghe, F. Brackx, and H. Serras. eds. Clifford Algebras and their Applications in Mathematical Physics (Dordrecht: Kluwer Academic Publishers, 1993) 485 p.

8. P. Lounesto. Clifford algebra and spinors. 2nd ed. (Cambridge: Cambridge University Press, 2001) 
346 p. 

9.  J. H. M. Wedderburn. Lectures on Matrices. (New York City: American Mathematical Society (AMS) (American Mathematical Society Colloquium Publications, Vol. 17), 1934) 186 p.
10. T. Appelquist, A. Chodos, P. G. O. Freund. Modern Kaluza-Klein Theories. (Menlo Park, California: Addison-Wesley (Frontiers in Physics, Vol. 65), 1987) 302 p.
11. A. Bohr, B. Mottelson. Nuclear Structure: Volume II – Nuclear Deformations. (Singapore: World Scientific, 1975) 584 p.
12. F. A. Ivanyuk, N. Carjan. Dumbbell shapes in the superasymmetric fission of heavy nuclei. Phys. Rev. C. 110 (2024) 064616. DOI: https://doi.org/10.1103/PhysRevC.110.064616

13. M. Birch, B. Singh, E. Browne. Nuclear Data Sheets for A=252. Nuclear Data Sheets, 185:1–350, 2023. DOI:10.1016/j.nds.2023.05.001.

2

_1798125463.unknown

_1807299903.unknown

_1807303087.unknown

_1807309689.unknown

_1807367758.unknown

_1807369398.unknown

_1807388128.unknown

_1807388149.unknown

_1807367776.unknown

_1807354334.unknown

_1807363005.unknown

_1807309742.unknown

_1807309300.unknown

_1807303121.unknown

_1807307892.unknown

_1807302945.unknown

_1807303042.unknown

_1807303061.unknown

_1807303001.unknown

_1807302573.unknown

_1807302933.unknown

_1807300152.unknown

_1807298434.unknown

_1807299845.unknown

_1798125464.unknown

_1798125460.unknown

_1798125462.unknown

_1798125461.unknown

_1798125459.unknown

