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Abstract. The paper comprises a generalized solution to non-linear PDEs, mainly interpre-
tated in the gravitation field equation [1]. The author shows that gamma matrices (Spinors)
are embedded within Christoffel symbols. This approach is usable for calculating geodesic

as: —Igc? = (2mmgc® 1/v—1h), for a weak quantum gravitation field. Hence, it con-

cludes the followings: (a) 24 mathematical terms of second-order, as an integral part of
Ricci tensor; and (b) unification of all space-time geometries [3, 4].
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Introduction. Absolute Unified Mathematics of Quantum Gravitation, AUM, is
developed to offer a complete solution to the following existing problems. These
includes: (i) quantum gravity and general relativity; (ii) singularity and dark ener-
gy; and (iii) many more. Its key objective is to incorporate Spin (gamma matrices)
within Christoffel Symbols, as discussed in the next section. This is of uttermost
relevance for analyzing the Spin-Dynamics of the gravitational field. Scientifically,
it discloses 24 second-order partial derivative terms (Quantum Gravitational
Waves), as an integral part of Ricci tensor.

Methods and materials; results. To derive the embedded quantum fields
within Christoffel, Tj;,, I started with a covariant differentiation, V;, of a funda-
mental tensor, g;,,, as shown in equation (2) [1]. These equations are acquainted
with first order covariant derivatives of gamma matrices, y; and y,,. According to
the Clifford Algebra, these matrices are also referred as the basis vectors of funda-

mental tensor, g;,,. These basis vectors, y; and y,,, are fundamentally known by
equation; g;,, = y—iym;y‘““ [2].
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The first order covariant derivatives, V;, V;, Vp,, of these fundamental tensors,
“ Bim, 8jm, 8ij,”, are derived like equation (1). Further, I derived a torsion-free

Christoffel symbols of second kind, I}{". This was pursued by substituting the par-
Ogim 98jm 08j
oxl ' oxi ' oxm’

] [1]. With further simplification, I have

tial derivatives of fundamental tensors,
0gjm  08ijj
oxi Jxm

into the well-known equa-
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discovered equation (2) [3, 4].
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Using equations (3), I calculated geodesic for a weak quantum gravity, as
shown by equation (3). As a result, it illustrates “energy-momentum relation” with-

in geodesic. Hence, validating equation (2). Additionally, the Christoffel symbols:

arij.m aria,m
Lim s Tiam s Ja o FB] .o » and FBa j; given in equation (4) are also de-

rived using equation (2), respectively [3, 4].
Conclusion. In this framework, I have concluded the root characteristics of
Quantum Gravitation. These are elucidated through quantum fields of skew-

: “" OYm _ 6y] )n M(OYm _ aYl )l (OYI aY])"
symmetric, (_axi o d ‘(54 — 5./~ and symmetric, “(= 5+ )", na-

ture. These fields are found embedded within Ricci curvature tensor, “Ry;” based
on equations (2) and (4) [3, 4].

References

[1] The Field Equations of Gravitation. Proc. of the Prussian Academy of Sciences. URL:
https://einsteinpapers.press.princeton.edu/vol6-trans/129 (accessed January 10, 2024).

[2] Hestenes D., Sobczyk G. Geometric Algebra. Dordrecht, Fundamental Theories of Physics.
Spinger, 1987, no. 978-94-009-6292-7 1, 43 p. https://doi.org/10.1007/978-94-009-6292-7 1

[3] Absolute Unified Mathematics of Quantum Gravitation. GEMMA2 workshop. URL:
https://agenda.infn.it/event/39794/contributions/231320 (accessed September 10, 2024).

[4] Absolute Unified Mathematics of Quantum Gravitation. The 10th International Conference
QIPA. URL: https://qipa2024.mipt.ru/talks (accessed October 20, 2024).



