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Abstract. This paper presents the results of a hypothetical theory of the gravitational
field. Using thermodynamic and statistical methods, we derive an expression for the spectral
density of graviton radiation. We demonstrate that the source of gravitational radiation is
elementary particles, i.e., any substance consisting of such particles. Additionally, we show that
the quantity in the expression for the spectral density of gravitational radiation at the graviton
frequency is proportional to the mass of the elementary particle and the pseudovector of the
angular frequency. The latter is apparently related to the spin of elementary particles. Finally, a
brief description of the operating principle of a biologically matrix signal converter is presented
to provide a basis for experimentally confirming the hypothetical theory.
Keywords: graviton, gravitational field, graviton frequency, graviton energy, Heisenberg
uncertainty principle, biologically matrix signal converter.

Introduction

In nature, there are two types of fields: electromagnetic and gravitational. The
electromagnetic field exhibits three types of interactions: strong, weak, and electromagnetic. In
contrast, the gravitational field only exhibits gravitational interaction. The quantum theory of the
electromagnetic field is fully developed and has been fully confirmed by experiments. However,
despite numerous scientific studies, the quantum theory of the gravitational field remains
unresolved, although its properties are satisfactorily formulated.

This paper presents the results of a new, hypothetical approach to creating a quantum
theory of the gravitational field.

Theory

It is well known that only charged elementary particles are sources of electromagnetic
radiation. In contrast, all types of elementary particles, including charged ones, are sources of
gravitational radiation. Predominant electron transitions from one energy state to another in the
atomic shell, as well as transitions involving other charged elementary particles in the atomic
nucleus, contribute to the emission and absorption of electromagnetic radiation quanta. However,
the emission and absorption of gravitational field quanta predominantly occur in the atomic
nucleus.

Thus, the source of graviton emission and absorption is the entire statistical ensemble of
elementary particles within an atom’s nucleus, as well as the electrons within its shell. The
discrete energy states of this ensemble naturally obey Boltzmann’s law. The probability of these
oscillators being in a state with energy n-wg at a thermodynamic temperature T is equal to

we = C-exp [—n-wg /kT], 1)
where wg = SV is the graviton energy; o is Khaydarov’s constant; ve = m/(wg'r-Tg) is the
graviton frequency; m is the mass of the elementary particle and graviton source; wc Is the
pseudovector of the angular velocity of the elementary particle and graviton source; r is the
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pseudo radius of the eIementary particle and graviton source; and Tg is the period of the
gravitational wave, and C has the following value from the normalization condition.
€ = 1/{ZZexp [—n- wg /KT, (2)
Furthermore, by carrying out all the mathematical transformations that Max Planck used
in his reasoning [47], but with respect to the gravitational field, we obtain the following
expression for the spectral density of graviton wave energy radiation:
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here, V is the propagation velocity of the gravitational wave, vg is its frequency, and wg is its
energy. Here, we assume that the gravitational field quantum is predominantly emitted during the
transformation of elementary particles into each other within the atomic nucleus — that is,
between the excited and unexcited states of the latter. In this case, nucleons and elementary
particles exchange quantized positions, which facilitates the emission of the gravitational field
quantum. It is now established that the electromagnetic field quantum is predominantly emitted
between the excited and unexcited states of the atom, i.e., between the energy states of electrons.

Perhaps this is an accurate representation of electromagnetic and gravitational radiation
from substances that comprise the matter of the universe. If so, it may be possible to unify these
two theories with quantized radiation inherent in both.

We would like to call this law the “Law of Continuity of the Universe.”

Discussion of Theoretical Results and Conclusions

The hypothetical quantum theory of the gravitational field employs two previously
unknown quantities: First, graviton energy is expressed as we = Vs, Where # is the
Khaydarov constant. Second, this constant was calculated based on the work of the “Biological
Matrix Signal Converter,” which we have used for over 15 years. Preliminary calculations show
that the Khaydarov constant is »#~ 10°! with the dimension L3T-?]. The graviton frequency is v
=m/ic = m/(wcr-Tg), and its dimension is [ML™], where /g is the gravitational wavelength.

Thus, as expected, the dimension of graviton energy is [wg] = v = [ML2T 2.

However, the wavelength and frequency of the graviton field cannot be identified using
the same parameters as those of an electromagnetic wave. While the frequency of an
electromagnetic wave relates to electrons' transitions between energy states, the graviton
frequency relates to nucleons' and elementary particles' transformations in an atom's nucleus.

Additionally, the graviton wavelength appears to be related to the pseudovector of
angular velocity and the pseudoradius of elementary particles over time. Therefore, in the
expression ve = m/ic = m/(wc'r-Te), the real quantities are the gravitational wave period T and
the elementary particle mass m.

Before continuing the discussion of our hypothetical theory, we will cite some excerpts
from an article by three great 20th-century scientists: Albert Einstein, Boris Podolsky, and
Nathan Rosen (EPR) [48].

“In a complete theory, each element of reality corresponds to a specific element.” For a
physical quantity to be considered real, it must be possible to predict it with certainty without
disturbing the system.” In quantum mechanics, when two physical quantities are described by
non-commuting operators, knowing one excludes knowing the other. This implies that either (1)
the wave function description of reality in quantum mechanics is incomplete or (2) the two
quantities cannot exist simultaneously."
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When con3|der|ng making predictions about a system based on measurements made on
another system with which it has interacted, one concludes that if (1) is false, then (2) must also
be false. Therefore, the wave function description of reality must be incomplete.

Now, let us briefly summarize Werner Heisenberg's work, On the Intuitive Content of
Quantum-Theoretical Kinematics and Mechanics [49]. This work provides precise definitions of
terms such as “location,” “velocity,” and “energy” (e.g., those of an electron), which remain
valid in quantum mechanics. Heisenberg also demonstrates that canonically conjugate quantities
can be defined simultaneously, albeit with characteristic imprecision. This imprecision is the
actual cause of the statistical relations in quantum mechanics. Dirac-Jordan theory
mathematically formulates this concept. Based on these principles, Heisenberg demonstrates
how macroscopic processes can be understood within the framework of quantum mechanics. To
clarify the theory, the author discusses some special thought experiments.

Einstein and his co-authors claimed to have proven the logical incompatibility of
qguantum mechanics and contradictions. However, the theory's most bizarre predictions were
revealed by objections.

Without delving further into the details of the objections to Heisenberg's uncertainty
principle, we find the following line of reasoning appropriate. To derive the uncertainty
expression, Heisenberg imagined an electromagnetic wave quantum being emitted while the
atom remained in an excited state for 10 seconds. After this time, the atom emits a photon,
resulting in the formation of spectral lines or wave trains. The width of the wave train is Aw >>
1/z, and the photon travels a distance of AX = ¢z during this time. Considering that Aw = Ak-c
and Ak = Ap/h, we can derive the following expression, now known as Heisenberg’s uncertainty
principle:

AXAp >> h. 4)

We object to the idea that this relationship can be fully interpreted outside the context of
an electromagnetic field. A photon is indeed emitted from an atom in real time within a linear
dimension Ax and with a real momentum Ap. Subsequently, although its momentum is known,
its location is completely unknown. However, images of the universe obtained using the James
Webb telescope refute these seemingly true facts. The telescope emits a packet of photons over
more than 13 billion years, which are recorded. This means the momentum (Ap) and coordinates
(Ax) of the photons are known within the telescope. This reasoning can also apparently be
applied to gravitons and, even more so, to particles. Information obtained using a unique device
dubbed the “Biologically Matrix Converter of Signals (Biocons)” indicates that elementary
particles in the packet of information do not disappear. On the contrary, their coordinates and
momenta remain known during signal processing. Through experimentation, we obtained the
following empirical formula for calculating the amount of processed information:

I =1I,exp (:—g) = C;P* exp (:—g}, (5)
where lo is the initial information (signal) emitted from the Biocons in the form of elementary
particles, C.¢ is the proportionality coefficient depending on the individual biological structure of
the Biocons, k is the Boltzmann constant, T is the thermodynamic temperature, we = Vg is the
energy of a quantum of the gravitational field, vg is the frequency of the gravitational field, and
# is the Khaydarov constant. P is the pressure in the Biocons during processing of the initial
information. The EPR discussed hidden quantities. Perhaps the hidden quantity is the graviton
frequency that we used, as well as the associated graviton energy represented as

W = AVG. (6)
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We would like to note that this expression, used in formulas (1) and (5), was obtained
based on our 2011 work with biocons.

In addition to these considerations, we will address the questionable nature of the
ultimate velocity, as expressed by Einstein. Taking his doubts into account, we can assume that
in our formula (6) for the gravitational field frequency,

ve = Mlic = mM/(werT), (7)
the value of the pseudovector of angular velocity, wg, will be the actual angular velocity vector.

This implies that the linear velocity, U = we'r, can have any value and that elementary
particles rotate around their axes. Furthermore, given the linear dimensions of the universe, it is
impossible to obtain information based on the operation of biocons in real time. This is our
argument in favor of the EPR idea.

Such devices require a combination of two types of objects that operate on different
principles: electronic devices and biological cages.

Here, we will provide information on the operating principle of a biological matrix signal
converter:

First, digital signals are formed in living cells; therefore, the term "biospintronic™ is
pertinent here.

Second, digital signals are created by charged elementary particles, specifically electrons
and positrons.

Third, electrons (electron streams) are apparently accelerated to high speeds by a
magnetic field, such as that of the Earth, the galaxy, or the system of galaxies.

Fourth, charged particles spontaneously transition to a neutral state in relation to charge,
apparently becoming neutrinos at a super-high speed.

Fifth, neutral elementary A
particles  (digital signals) are I
registered by living cells.

Experiments  show  that
radiating signals consist of charged
particles. Upon receiving a signal,
acknowledgment that a charging
stream is present is not given.

Moreover, if the accepted
signal  consisted of charged
elementary particles, the existence
of biocons would be impossible.

The empirical formula (5) |02
provides a picture that corresponds
to the experimental results. We can IOl
conclude that the stream of particles
bearing information within the
boundary speed Ubr and beyond not
only “takes” information from the Ubl’
universe, but is also ready to
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Analytical dependence of the amount of information in

transfer its own biocons. relative units on the speed of distribution of the information
Thanks to the biocons. we packet for its different initial values 10 in biocons.
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received information from the universe in five minutes. However, before sending the initial
information lo, lengthy preparation is required for critical pressure P, at which the information
flow begins. We have collected a huge amount of information about the universe and all its
spheres, from the time of the “big bang” to the present, including human civilization.

The empirical formula (5) gives us the following picture resulted in drawing that
corresponds to experimental results. It is possible to draw a conclusion that the stream of
particles bearing information within boundary speed Ubr and further not only ‘“takes”
information in the Universe, but also are ready to transfer information own biocons. Thanks to
works biocons we received information from the Universe within 5 minutes. However, before
sending the initial information lo, a necessary lengthy preparation (procedure) is required for the
critical pressure P, at which the information flow is launched. At us on hands the huge
information, lives of the Universe concerning on all spheres has collected, beginning from times
of “the big explosion” up to now including a human civilization.

Summary

In summary, we can say that humanity has entered a new era of scientific and
technological progress based on artificial intelligence, both on Earth and on a universal scale.

We will witness this firsthand when we build a biocons analog in the near future. Unlike
in 2008-2011, when we worked with biocons, we discussed these materials with artificial
intelligence for an extended period and received its approval. However, we do not consider this
approval to be final.

LITERATURE

1. Jonathan Oppenheim. A postquantum theory of classical gravity? Physical Review
X (2023). DOI: 10.48550/arxiv.1811.03116

2. Jonathan Oppenheim et al. Gravitationally induced decoherence vs space-time diffusion:
testing the quantum nature of gravity, Nature Communications (2023). DOI:
10.1038/s41467-023-43348-2.

3. Soumendra Nath Thakur, Complete ECM Structural Resolution of “Minimal Length
Scale Scenarios for Quantum Gravity”, Tagore’s Electronic Lab, India, April 22, 2026

4. Cosimo Bambi, Leonardo Modesto, llya Shapiro, Handbook of Quantum Gravity,
Springer Nature Link, 2024

5. Alessio Rocci, Thomas Van Riet, The quantum theory of gravitation, effective field
theories, and strings: yesterday and today, The European Physical Journal H (2024).
DOI: 10.1140/epjh-s13129-024-00069-4

6. Matthias Blau. ITP Bern, Quantum Gravity & String Theory, QTG 2011.

7. M. H. Goroff and A. Sagnotti, “The Ultraviolet Behavior of Einstein Gravity”, Nucl.
Phys. B 266 (1986) 709

8. A.E. M. van de Ven, “Two loop quantum gravity”, Nucl. Phys. B 378 (1992) 309

9. S. Deser, J. H. Kay and K. S. Stelle, “Renormalizability Properties of Supergravity”,
Phys. Rev. Lett. 38 (1977) 527

10. S. Deser and B. Zumino, “A Complete Action for the Spinning String”, Phys. Lett. B 65
(1976) 369

11.L. Brink, P. Di Vecchia and P. S. Howe, “A Locally Supersymmetric and
Reparameterization Invariant Action for the Spinning Strin”, Phys. Lett. B 65 (1976) 471

12. A. M. Polyakov, “Quantum geometry of bosonic strings”, Phys. Lett. B 103 (1981) 207



https://arxiv.org/search/hep-th?searchtype=author&query=Oppenheim,+J
https://dx.doi.org/10.48550/arxiv.1811.03116
http://DOI:%2010.1038/s41467-023-43348-2
http://DOI:%2010.1038/s41467-023-43348-2
https://link.springer.com/referencework/10.1007/978-981-99-7681-2#author-1-0
https://link.springer.com/referencework/10.1007/978-981-99-7681-2#author-1-1
https://link.springer.com/referencework/10.1007/978-981-99-7681-2#author-1-2
https://arxiv.org/search/physics?searchtype=author&query=Rocci,+A
https://arxiv.org/search/physics?searchtype=author&query=Van+Riet,+T

NEW RENAISSANCE 'cretiontscieniic o

ResearchBib IF - 11.01, ISSN: 3030-3753, Volume 3 Issue 7

13.C. G. Callan, Jr., E. J. Martinec, M. J. Perry and D. Friedan, “Strings in Background
Fields”, Nucl. Phys. B 262 (1985) 593

14. T. H. Buscher, “A Symmetry of the String Background Field Equation”, Phys. Lett. B
194 (1987) 59

15.J. Dai, R. G. Leigh and J. Polchinski, “New Connections Between String Theories”, Mod.
Phys. Lett. A 4 (1989) 2073

16. M. Dine, P. Y. Huet and N. Seiberg, “Large and Small Radius in String Theory”, Nucl.
Phys. B 322 (1989) 301

17.M. Cvetic, H. Lu, C. N. Pope and K. S. Stelle, “T duality in the Green-Schwarz
formalism, and the massless / massive IIA duality map”, Nucl. Phys. B 573 (2000) 149
[hep-th/9907202]

18.C. M. Hull and P. K. Townsend, “Unity of superstring dualities,” Nucl. Phys. B 438
(1995) 109 [hep-th/9410167]

19. E. Witten, “String theory dynamics in various dimensions,” Nucl. Phys. B 443 (1995) 85
[hep-th/9503124]

20. E. S. Fradkin and A. A. Tseytlin, “Quantum String Theory Effective Action,” Nucl. Phys.
B 261 (1985) 1

21.7Z. Bern, L. J. Dixon, D. C. Dunbar, M. Perelstein and J. S. Rozowsky, “On the
relationship between Yang-Mills theory and gravity and its implication for ultraviolet
divergences”, Nucl. Phys. B 530 (1998) 401 [hep-th/9802162]

22.Z. Bern, J. J. M. Carrasco and H. Johansson, “Perturbative Quantum Gravity as a Double
Copy of Gauge Theory,” Phys. Rev. Lett. 105 (2010) 061602 [arXiv:1004.0476 [hep-th]]

23.7Z. Bern, J. J. M. Carrasco, L. J. Dixon, H. Johansson and R. Roiban, “Simplifying
Multiloop Integrands and Ultraviolet Divergences of Gauge Theory and Gravity
Amplitudes”, arXiv:1201.5366 [hep-th]

24.R. Britto, F. Cachazo, B. Feng and E. Witten, “Direct proof of tree-level recursion
relation in Yang-Mills theory”, Phys. Rev. Lett. 94 (2005) 181602 [hep-th/0501052]

25.Z. Bern, J. J. Carrasco, L. J. Dixon, H. Johansson and R. Roiban, “The Ultraviolet
Behavior of N=8 Supergravity at Four Loops,” Phys. Rev. Lett. 103 (2009) 081301
[arXiv:0905.2326 [hep-th]]

26.P. S. Howe, K. S. Stelle and P. K. Townsend, “Superactions”, Nucl. Phys. B 191 (1981)
445

27.R. E. Kallosh, “Counterterms in extended supergravities”, Phys. Lett. B 99 (1981) 122

28.G. Bossard, P. S. Howe and K. S. Stelle, “The Ultra-violet question in maximally
supersymmetric field theories”, Gen. Rel. Grav. 41 (2009) 919 [arXiv:0901.4661 [hep-
th]]

29. G. Bossard, P. S. Howe and K. S. Stelle, “A Note on the UV behaviour of maximally
supersymmetric Yang-Mills theories,” Phys. Lett. B 682 (2009) 137 [arXiv:0908.3883
[hep-th]]

30. G. Bossard, C. Hillmann and H. Nicolai, “E7(7) symmetry in perturbatively quantised
N=8 supergravity,” JHEP 1012 (2010) 052 [arXiv:1007.5472 [hep-th]]

31. G. Bossard, P. S. Howe, K. S. Stelle and P. Vanhove, “The vanishing volume of D=4
supespace”, Class. Quant. Grav. 28 (2011) 215005 [arXiv:1105.6087 [hep-th]]

32. M. B. Green, H. Ooguri and J. H. Schwarz, “Nondecoupling of Maximal Supergravity
from the Superstring”, Phys. Rev. Lett. 99 (2007) 041601 [arXiv:0704.0777 [hep-th]]




NEW RENAISSANCE 'cretiontscieniic o

ResearchBib IF - 11.01, ISSN: 3030-3753, Volume 3 Issue 7

33.M. B. Green, J. G. Russo and P. Vanhove, “String theory dualities and supergravity
divergences”, JHEP 1006 (2010) 075 [arXiv:1002.3805 [hep-th]]

34.H. Elvang and M. Kiermaier, “Stringy KLT relations, global symmetries, and E7(7)
violation”, JHEP 1010 (2010) 108 [arXiv:1007.4813 [hep-th]]

35. N. Beisert, H. Elvang, D. Z. Freedman, M. Kiermaier, A. Morales and S. Stieberger,
“E7(7) constraints on counterterms in N=8 supergravity”, Phys. Lett. B 694 (2010) 265
[arXiv:1009.1643 [hep-th]]

36. I. Antoniadis, N. Arkani-Hamed, S. Dimopoulos and G. R. Dvali, “New dimensions at a
millimeter to a Fermi and superstrings at a TeV”, Phys. Lett. B 436 (1998) 257 [hep-
ph/9804398]

37.E. D’Hoker and D. H. Phong, “Two loop superstrings. 1 Main formulas”, Phys. Lett. B
529 (2002) 241 [hep-th/0110247]

38. E. D’Hoker and D. H. Phong, “Two loop superstrings. 2 The Chiral measure on moduli
space”, Nucl. Phys. B 636 (2002) 3 [hep-th/0110283]

39. E. D’Hoker and D. H. Phong, “Two loop superstrings. 3 Slice independence and absence
of ambiguities”, Nucl. Phys. B 636 (2002) 61 [hep-th/0111016]

40. E. D’Hoker and D. H. Phong, “Two loop superstrings 4: The Cosmological constant and
modular forms”, Nucl. Phys. B 639 (2002) 129 [hep-th/0111040]

41. S. Mandelstam, “The n loop string amplitude: Explicit formulas, finiteness and absence
of ambiguities”, Phys. Lett. B 277 (1992) 82

42. N. Berkovits, “Finiteness and unitarity of Lorentz covariant Green-Schwarz superstring
amplitudes”, Nucl. Phys. B 408 (1993) 43 [hep-th/9303122].

43.N. Berkovits, “Covariant quantization of the Green-Schwarz superstring in a Calabi-Yau
background”, Nucl. Phys. B 431 (1994) 258 [hep-th/9404162]

44 N. Berkovits, “Quantization of the superstring with manifest U(5) superPoincare
invariance”, Phys. Lett. B 457 (1999) 94 [hep-th/9902099]

45. A. Strominger and C. Vafa, “Microscopic origin of the Bekenstein-Hawking entropy”,
Phys. Lett. B 379 (1996) 99 [hep-th/9601029]

46. 0. Aharony, S. S. Gubser, J. M. Maldacena, H. Ooguri and Y. Oz, “Large N field
theories, string theory and gravity”, Phys. Rept. 323 (2000) 183 [hep-th/9905111]

47. Landau L.D., Lifshitz E.M. Course of Theoretical Physics. Volume 5. Statistical physics,
3 edition, Butterworth-Heinemann, 1975. — 544 p. ISBN 10: 0750633727 ISBN13: 978-
0750633727

48. A. Einstein, B. Podolsky, N. Rozen // Can Quantum-Mechanical Description of Physical
Reality Be Considered Complete? Phys. Rev. 1935 V. 47 P. 777. DOI:
10.1103/PhysRev.47.777

49. W. Heisenberg, Uber den anschaulichen Inhalt der quantentheoretischen Kinematik und
Mechanik, Zeitschrift fiir Physik (in German). 43 (1927) 172-198.

DOI: 10.1007/BF01397280.




