Curvature & Gravitation
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Curving flat Electromagnetic Space
manifesting Gravitation
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Accordingly, the Christoffel symbols of the 2nd kind are defined:
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For consistency the following definitions are also made:

SO:

the metric tensor is defined by:
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The following may be found in any differential geometry or general relativity reference, such

as [14]:
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A geodesic is an extrema of a path between two points in a space.
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If gravitational motion is considered motion along a geodesic in curved space-time in the absence
of any force, then:
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So, given the {]lk} , or equivalently, the: g

gravitational force may be realized, due to the principle of equivalence
(of inertial and gravitational mass).

The Riemann curvature tensor is defined by:
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The Ricei tensor is the contraction of the Riemann curvature tensor:
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The Einstein free-space field equations may be written:
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The Schwarzschild Solution
The usual spherical line element is given by:
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Generalizing this form for suitable choice of radial coordinate:
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where A(r),B(r) are intrinsically positive functions.
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the Euler-Lagrange equations are (for x* = x° = 1) :
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Comparing this to (1) :
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The rest of the Christoffel symbols are zero.

So, from (2) :

OZRM:é%B%(b&F§>_5%{ﬂ}+{$2}{2}_{%}a;<b&F§>

Now:

ev(r)

0
0
0

8ij =

So:

g =gyl =

= log /=g =

0

_M)

ev(r)

0
0
0

0
0

0

-0 0

0
0

0 0
0 0

—2 0

0 r2sin’0

0 0

_ _},.4ev(r)+l(r) SiIlZQ
—r? 0

0 r2%sin’0

(v + A1) +2logr + log|sin6)|



So, from (2) :
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By appealing to the Newtonian theory, the constant m may be determined:
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Yielding the Schwarzschild line element:
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The transformation:
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yields the Eddington form of the Schwarzschild line element:
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In Cartesian coordinates it is:

ds? = 2dT* — dx® — dy* — dz* — 2Tm(ca’z‘ +dr)?,
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The gravitational field is manifested through curvature of the flat electromagnetic space, as
follows.
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Thus, using these in the construction of the weighted matrix product for:
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the gravitational field is manifested as a special case of the electromagnetic field, where the
three-vector potential (f1,7/2,/°)
vanishes everywhere, leaving: goo = ¢, = (f°,0,0,0) as a scalar field (transformed away as
curvature of the ’space-time” -which is
why they satisfy the Einstein field equations: 0 = R; = Ug, ), with coupling constant (G)

constrained by the principle of equivalence.
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