THE MATRIX Theory of material Field and the motion of material points in n-DIMENSIONAL metric SPACE

Alexander D. Dymnikov and Gary A. Glass

Louisiana Accelerator Center/Physics Dept/, Louisiana University at Lafayette, 320 Cajundome Blvd., Lafayette Louisiana 70506, United States
Abstract
A matrix theory of n-dimensional field is developed. Two spaces are considered: the n-dimensional Riemannian space of the coordinate vector {x} with the metric g and the n-dimensional Euclidean space of non-integrable but differentiable coordinate vector {Q}, where
[image: image1.wmf]dx

e

dQ

=

, 
[image: image2.wmf]e

e

g

~

=

,
[image: image3.wmf])

(

)

(

1

x

e

Q

¶

=

¶

-

.

Here e is a non-integrable but differentiable frame matrix. The derivatives of the matrix function e are expressed through the Christoffel matrices of the first and the second kind, and through the Ricci R and Riemann curvature matrices. We call the coordinate space of the non-integrable but differentiable coordinate vector {Q}, as the absolute space. The absolute velocity vector 
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 and the absolute field matrix 
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 are introduced. We obtain the first group of the matrix field equations in the following form:
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, where 
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 is the trace of the matrix P, R is the Ricci matrix function, u(x) is the n-dimensional velocity vector, λ is a scalar function, which is the eigenvalue of 
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 with the corresponding eigenvector u(x).  This theory is the pure mathematical theory and our task is to interpret the obtained results. Applications to the four-dimensional Riemannian space-time are considered. It is shown that in this case the absolute field matrix is the absolute electromagnetic-gravitational field matrix. The symmetric part of this matrix is the gravitational field matrix. The antisymmetric part is the electromagnetic field matrix. The differential equations for these two matrices and for the metric matrix were obtained. The partial case of these equations is the Maxwell equations for the electromagnetic field. The mathematical metric matrix equation differs from the Einstein’s metric equation, but in many cases the Einstein’s metric equation satisfy our equations. It is much easier to find the solution of our field equations than to find the solution of the Einstein’s field equation.
Four general solutions for the static spherically symmetric gravitational field are found. Two these solutions have no an apparent singularity at the Schwarzschild radius which the Schwarzschild metric has and they correspond to the constant invariant density which is not zero (the Schwarzschild metric has zero density). For the first solution the formulae for the minimum and maximum orbital velocity and for the perihelion precession of planets through perihelion and aphelion distances are given. In our calculations of extreme velocities of planets all first four digits coincide with the NASA data. The second solution is more general solution and it contains two masses which are not interpreted yet. In two other solutions for the electromagnetic-gravitational field we obtain the densities which are functions of distance. In one solution the functions describing the antisymmetric and symmetric field matrices are the same, in another solution they are different. There is no interpretation of these two cases. The obtained field equations were solved also for a maximally uniform space. The Einstein matrix in our case and in the Friedman case has different sign. We obtained the expression for the density of particles which looks like the expression describing the mathematical model of the Big Band, where the density at the beginning of time is zero and after that it is growing very fast until very big maximum and after this maximum it is slowly decreasing.
In the proposed model it is not difficult to investigate the field in 5- and 6-dimensional cases.
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