40 Schwarzschild Vectors

The Schwarzschild metric may be simply obtained from the dot product of two vectors of acceleration
(“Schwarzschild vectors”), no Christoffel symbols, no tensors. Each vector is four dimensional.

The dot product represents an “interaction of acceleration”, the result is a scalar field equation.
Groupings and definitions of velocities, radial distances, and operators will give the Schwarzschild
metric.

The Schwarzschild Metric;
The Schwarzschild metric may be written as:

0s? = -c?0T? = -(R/r)c?0t? + (r/R)Or? + r206?% + r’Sin?(8)d¢?
Where: s is the space-time interval

Tis “proper time” (may also be associated with frequency)

tis “co-ordinate time”

0, ¢ are spatial angles

r is radial distance

R is radial difference; R=r-rs

rs is the Schwarzschild radius;  rs = 2Gm/c?

c is the light constant

G is the gravitational constant

m is mass
Spatial Dimensions;
The dimension set (x, y, z) represents the Cartesian co-ordinates of space.
The dimension set (r, 6, ¢) represents the Polar co-ordinates of space.
The angles (6, ¢) are: 6 = Ug/r and: b = Ug/w
Where: Ug, Uy represent arc lengths

w is a radial distance; w? = x? + y?

ris a radial distance;  r2=x2+y? + 22
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The dimension sets are related.

x = wCos(d) and: y=wsSin(}) and: z=rCos(0) and:  w=rSin(0)

Ue=1r06 and:  oUg=roB and:  Ug=wd and:  0Ug =wod =rSin(B)od
The Schwarzschild metric may also be written as: (R/r)c20t? = (r/R)Or? + OUg? + OUy? + c20T?
Acceleration Vectors;

Acceleration may be represented as a vector. Two types of acceleration are required. Each type is
represented as a vector (g1, gz2). Each vector is four dimensional.

An acceleration vector (gn) is:  gn = 8n1€1 + 8n2€2 + Bn3€3 + gna€s
Where: gnn is @ component of acceleration

n is a vector identifier (n=1,2)

N is a term identifier (N = 1,2,3,4)

ew is a basis vector (unit vector)
The vector has magnitude: lgn| =gns
The magnitude is related to components: gni1? + gn2> + gn3> + Gna’ = Ens?
Interaction;

Two types of acceleration interact in space-time. Each type of acceleration is represented as a four-
dimensional vector (gi;, g2) which act upon a common point in space-time and are separated by an
“angle of interaction” (B). The interaction is represented as a dot product of the vectors (g:'g2):

9192 = 815825C0S(B) = 811821 + 812822 + 813823 + B14824
A component of acceleration (g.v) may be defined as: g = Van?/Xnn
Where: von is velocity and:  xnn is displacement
Giving a scalar “equation of interaction”:
(V15%/X15)(V2s?/X25)COS(B) = (V11°/X11) (Var®/Xa1) + (V12*/X12)(V22*/X22) + (V13®/X13)(V23®/X23) + (V1a®/X1a) (V24> X2a)
The Scalar Field Equation;
Assume: Ran = xanCos(B)
Giving a “scalar field equation”:

(V152/X15)(V252/X25) = (V112/X11)(V212/R21) + (V122/X12)(V222/R22) + (V132/X13)(V232/R23) + (V142/X14)(V242/R24)
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Groupings of Radial Distance;

Two types of radial distance (r,R) are required. Associated radial distances (xnn ,Rnn) may be grouped by
type:

R =x11, Ra1, Ra2, R23, Raa

r=Xis, X25, X12, X13, X14
The scalar field equation may be written as:

(vas?/r)(vas®/r) = (vi®/R)(var?/R) + (vi2®/r)(va2®/R) + (vas®/r)(vas®/R) + (v1a®/r)(v2s®/R)
Re-arranging radials gives:

(R/r)V1s2vas? = (r/R)V112V212 + V122222 + V132232 + V1a2Va4?
Velocity Definitions;
Two types of velocity (vin, Van) are required.
“Pathwise velocity” (vin) is the product of “path displacement” (uin) and a time-cycle operator (9/0t):

vin = Ougn/Ot
Path displacement may be linear or curved.
“Wave velocity” (van) is the product of “wavelength” (Aon) and a frequency operator (f):
Van = fAon = OAan/OT

The scalar field equation may include velocity definitions:

(R/r)(0u15%/9t?)(9N25%/AT?) = (r/R)(Qu11%/0t?)(ON21%/9T?) + (du122/9t)(0N2%/AT?) +

(Qu13%/0t?)(0A232/AT?) + (Qu14/Ot?)(ON242/AT?)
Products of velocity may swap components: (0u14%/9t?)(0A24%/0T?) = (0u14%/9T?)(0N242/01?)
Giving: (R/r)(Qu1s*/0t?)(dA25%/AT?) = (r/R)(0u11%/0t?)(0A21%/0T?) + (Qu12%/0t?)(0A2,%/0T?) +
(Qu13%/0t?)(0A23%/AT?) + (Qu142/AT?)(OA24%/01?)

Special velocities are:  duis/0t = Qu14/0T =
A “general scalar field equation” may be written as:

(R/r)c?(ON25%/0T?) = (r/R)(0u11%/0t?)(0A21%/AT?) + (Qu12?/0t?)(ON22%/9T?) +

(d U132/at2)(d}\232/aT2) + Cz(d)\242/dt2)

May 21, 2021 Page 3



Schwarzschild Vectors

Grouping of Wavelength;
Assume all wavelengths belong to a single group: Ann = A

Giving a “simplified field equation”:

(R/r)c?(ON?/AT?) = (r/R)(Qu11%/0t?)(ON*/AT?) + (Qu1,%/0t?)(0A*/9T?) +

(0u13%/at?)(ON%/AT?) + c(0N*/dt?)

Removing incremental wavelength gives:

(R/r)c*(1/T?) = (r/R)(0u11*/0t?)(1/0T?) + (du12?/0t?)(1/9T?) + (Qu13*/0t?)(1/0T?) + c*(1/0t?)

The Reduced Metric;

Re-arranging time components gives a “reduced metric”:
(R/r)c0t? = (r/R)Ou11? + du,? + duis® + c20T?

The Schwarzschild Metric;

Incremental path-wise displacement may be defined as:

duyy = 0r and: O0uy = 0Upg and:

Giving the Schwarzschild metric:
(R/r)c?9t? = (r/R)r? + OUg? + OUy? + c?0T?
(R/r)c?dt? = (r/R)Ar? + r?00? + r’Sin*(0)0¢? + c*0T?

Conclusion;

6U13 = 6U¢

A dot product of two vectors of acceleration represents an “interaction of acceleration”, the result is a

scalar field equation. Groupings and definitions of velocities, radial distances, and operators will give the

Schwarzschild metric.
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