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Abstract

This paper is a mathematical treatise and historical perspective of Karl
Schwarzschild’s original 1916 solution and description of a Non-Euclidean
Spherically Symmetric Metric equation. In the modern literature of the
Schwarzschild Metric equation, it is described as predicting an output of a
“Coordinate Singularity” anomaly located at the surface of the Black Hole Event
Horizon. However, in Schwarzschild’s original 1916 metric solution there is not a
“Coordinate Singularity” located at the Black Hole Event Horizon, but there is an
actual quantitative value for space and time, that is predicted there. This paper
and work compares the Schwarzschild Spherically Symmetric Metric equation
original 1916 results with the results predicted by the modern literature on the
Schwarzschild Metric.

This work also describes conceptually the physics behind the Gaussian
Distance Curvature and Reduction Density equation that Schwarzschild used
to eliminate and avoid a “Coordinate Singularity”. This work reveals that
Schwarzschild’s original 1916 solution, predicts that the Inertial Mass Volume
Density, Escape Velocity, and gravitational field acceleration is reduced at all
points in the inhomogeneous gradient gravitational field. This reduced
Schwarzschild Gaussian density also reduces the gravitational tangential
velocity, and acceleration in the inhomogeneous gradient gravitational field.
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1. Introduction

This work is written to physicists with the aim of pointing out the fact that
the “Modern Literature” claims conceptually and mathematically, that the
Spherically Symmetric Metric Schwarzschild Metric produces two singularities,
one “Physical Singularity” located at the center of the system, and a second
“Coordinate Singularity” located at the Black Hole Event Horizon, located at
the Schwarzschild Semi-Major Radius, of an inhomogeneous gradient
gravitational field.

However, in Karl Schwarzschild’s original 1916 paper, he predicts
conceptually and mathematically, that the Spherically Symmetric Metric
Schwarzschild Metric produces one singularity, the “Physical Singularity”
located at the center of the system.

In Karl Schwarzschild’s original 1916 paper, he does not predict a second
“Coordinate Singularity” located at the Black Hole Event Horizon, like the
“Modern Literature” and the physics community claims!

Karl Schwarzschild’s original 1916 paper [10]: "About the gravitational field
of a mass point according to Einstein's theory”.

The original 1916, Spherically Symmetric Metric Schwarzschild Metric
equation produces, one “Physical Singularity” located at the center of the
system; and Schwarzschild avoids or eliminates “Coordinate Singularity”
located at the Black Hole Event Horizon, located at the Schwarzschild Semi-
rnNet'G

2
Light

Major Radius (ryamschia = 2-[ J), of an inhomogeneous gradient

1

3 3
+ rSchwarzschild )3 )

gravitational field, by using a Gaussian Curvature (R:(r
Distance Radius.

The mainstream physics community at large currently teaches that there is
no solution to the “Coordinate Singularity” anomaly located at the Black Hole
Event Horizon; and they do not appear to be searching for a solution!

The mainstream physics community seems to be content, accepting the
fact that, space and time, become unpredictable at the Black Hole Event Horizon.
While they fantasize that “Electromagnetic Radiation “Light” cannot escape a
Black Hole Event Horizon”. Once again, this fantasy concept that space and time
become unpredictable at the Black Hole Event Horizon is not a result of the
original solution or prediction, made by the inventor of the metric, Karl
Schwarzschild which he published in 1916.
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This fact was first pointed out on a website written by Stephen J Crothers
[4], where he states:

“The so-called "Schwarzschild® solution is not due to Karl
Schwarzschild at all. The experts have either not read
Schwarzschild's 1916 memoir or have otherwise ignored it.”

Published in Schwarzschild’s original 1916 solution, there is not a
“Coordinate Singularity” located at the Black Hole Event Horizon, but there is an
actual quantitative value for space and time, that is predicted there.

This paper and work compares the Schwarzschild Spherically Symmetric
Metric equation original 1916 results with the results predicted by the modern
literature on the Schwarzschild Metric.

This work proves that eliminating the “Coordinate Singularity” allows for
smooth prediction of a “maximally extended” space-time in the form of a
“geodesic” world “line element” (ds), as a real curving or warping of physical
space, space-time, or a gradient gravitational field, that is spherically symmetric,
surrounding a condensed matter, mass (m,,), or energy source, even at the

Black Hole Event Horizon.

The Schwarzschild original 1916, metric equation and coordinates are
chosen because they cover the entire maximally extended Riemann manifold,
without the problem of a “Coordinate Singularity” located at the Black Hole Event
Horizon; and which satisfies the “Geodesic Incompleteness” and “Null Geodesic
Completeness” axioms.

This work also describes conceptually the physics behind the Gaussian
Distance Curvature and Reduction Density equation that Schwarzschild used
to eliminate and avoid a “Coordinate Singularity”.

This work reveals that Schwarzschild’s original 1916 solution, predicts that
the Inertial Mass Volume Density is reduced at all points in the inhomogeneous
gradient gravitational field. This reduced density predicted by Schwarzschild’s
original 1916 solution, also reduces the gravitational tangential velocity, and
gravitational acceleration throughout the entirety of the inhomogeneous gradient
gravitational field.

Furthermore, the “Spherically Symmetric Metric” (ds*) can describe the

geometry of space, space-time or a gravitational field, of or surrounding the:
universe, stars, planets, galaxies, quasars, electrons, protons, neutrons, atoms,
molecules, photons, etc...
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1.1. Spherically Symmetric Metric — Limits of Integration & Singularities —
Schwarzschild Non-Euclidean Metric — “Modern Literature Solution”

In General Relativity, the Non-Euclidean Spherically Symmetric
Schwarzschild “Mass Dependent” Metric (ds®) describes the geodesic,

curving, or warping of a space, space-time, or inhomogeneous gradient
gravitational field, in the presence of a net inertial mass/matter (m,,) source;

with a Black Hole Event Horizon, and the “Physical Singularity” at the core
source of the isolated and conserved gravitational field.

Spherically Symmetric - Schwarzschild Metric
1.1

r .
— |1 o | schwensehid || c2 g2
dsz - [1 (rSChwarzschild JJ [ { ' - K m2

r

2 2 H] 2
+ re. [d HLatitude + Sin (eLatitude ) d¢Longitude ]

With a metric signature of (-+++) being used. In all of the “modern
literature” written on General Relativity, the Schwarzschild Metric (ds?) yields
predictable results “only” in the “exterior region” of the Black Hole Event Horizon

source of the gravity field. The predictable results start with any radius relative to
center of the gradient gravitational field that is greater than the Schwarzschild

Radius (r > reamseig)» @Nd into infinite distances (r < «), of the gradient field.

m,. -G
_ Net
rSchwarzschild - 2( 2 ] < r < o

c Light

The Exterior solution corresponds to the space outside of the Black Hole
Event Horizon, and Schwarzschild Semi-Major Radius (rsy,amschila )-

r r < o :ExteriorSolution

Schwarzschild <

The Interior solution corresponds to the space within or inside the Black
Hole Event Horizon, and Schwarzschild Semi-Major Radius ( s arsschita )-

0 < r < : Interior Solution

Schwarzschild
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The “modern literature” written on General Relativity, describes that the
Schwarzschild Metric (ds?) predicts that a “Black Hole” has “two (2)

Singularities” in the metric of a localized inhomogeneous gravitational field:

There is one “Physical Singularity” that is an infinitely “small” number
located at zero radius (r = 0) of the gradient gravitational field. (ds* = oo ).

And a second “Coordinate Singularity” that is an infinitely “large”
number located at the Black Hole Event Horizon, Schwarzschild (r = rgasschiia)

Radius of the inhomogeneous gradient gravitational field. (ds®> = o).
[O <r < oo] ) [oo < ds? < oo]
ds? = o when r = 0 Physical Singularity
ds*> = o When 1 = Typuaschiia Coordinate Singularity

ds?
ds®

Exterior Solution when r' > Tsswarsschild

Interior Solution when r < r

Schwarzschild

ds® = [[dr2 — cfight-dtz] - rz-de,,ap%] when 1 = o

The Schwarzschild Metric (ds®) predicts the “Physical Singularity”

located at zero radius, is “extreme curvature” as the geodesic approaches an
infinitely small value, (ds* > ), as the radius approaches zero (r — 0).

The “Physical Singularity” is a natural artifact for any Non-Euclidean metric.
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The “Coordinate Singularity” is an anomaly that is predicted by the
modern literature, at the surface of the Black Hole Event Horizon, and is an

infinitely large value, (ds®* — ), with “extreme curvature” of the geodesic as the
radius approaches Schwarzschild Radius (r —  Fepuarsscnia ). THiS value is
an anomaly, and is not a natural artifact for any Non-Euclidean metric.

Furthermore, the Schwarzschild Metric (ds?) predicts, that as the

distance relative to a spherically symmetric center, approaches infinity or an
infinite distance (r - o) away from the “physical singularity”, center,
where there is maximum or extreme curvature, the Non-Euclidean “Curved
Space-time” becomes Minkowski “Flat Space-time”. This is also known as
Non-Euclidean “Geodesic Incompleteness”; of a diverging gravity field.

Pseudo-Euclidean - Minkowski Metric

1.2
ds® = [[dr2 — Clign ] o+ e -dQﬁAap%J »m?
Space-time — Square of the Speed of Light
1.3
dr? dr? ds? 2
Clignt = ( stg'“J = [drz] = _[dr’zl = Constant - m%z
Space-time — Square of the Speed of Space (Vacuum Energy Velocity)
14

dr? dr? 2
(V(f,t))2 = (F] = Ciigm'(FJ —>sz

cz
Light ~| = 1 — Speedof Space (equals) to Speed of Light
(v(r.1))
o
"M 1 > 1 —  Speedof Space (less than) Speed of Light
(v(r,H)
o
ﬁ < 1 — Speedof Space (greater than) Speed of Light
v(r,
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New Mathematical Formalism - Generalized Spherically Symmetric Metric

2 2 12
ds® = —Cig-dz =

_ . "o, v
gﬂv dx* - dx

“New” Schwarzschild Metric “Curvature” Coefficient — (& ¢,auresc )

15
= |_KCurvature dr? + r? 'dgiﬂap‘%J - m2
1.6

1 — (1 _ (rSchwarzschild
r

)| s

- Unitless

KCU rvature SC

New Mathematical Formalism -

{1 _ [rSchwarzschild
r

)

Generalized Spherically Symmetric

Schwarzschild (Non-Euclidean) Metric

1.7
-~ 2 2 ) )
1 - |1 - LrShwhldJ (CLQMJ

? ' (V(I‘,t))2 2 2 2 2
ds® = dr? o+ r?edQg,, |- m

a9¢

1 — | Tschwersschita
r

ds® = _Ciight.drlz = g,UV.dX#'dXV = |_K'Cu|'vature'dr2 + rz'dgiﬂapﬁyﬁj
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Below is a plot of the Schwarzschild Metric (ds?)

(r > 0 ; ds® - 0) Then (r =0 ; ds® = o)
CZ

And | Soe | _|_dt ) _ 4
(V(r’ t))z CLight -dr

Schwarzschild Solution Spherically Symmertic Metric (ds?2)

vs Radius Ratio (r/rSchwarzschiId)
2000

Spherically Symmertic Metric (ds?)

Radius Ratio (r/rschwarzschilg)
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1600 | | r fete 01 | /

3 (e t)) 1
1500 ds’ = dr] +r a':Qum, / T
1400 [ [ st || €3 -=..5
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1300 Il | + 2
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1100 / vm )] _ 1
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1.2. Spherically Symmetric Metric — Limits of Integration & Singularities —
Schwarzschild Non-Euclidean Metric — “Original Solution 1916”

Next, let's consider Karl Schwarzschild’s original 1916 metric solution
for the Non-Euclidean Spherically Symmetric Metric (ds*) equation.

In Karl Schwarzschild’s original paper in (1916), he does not have two (2)
“Singularities” in his original Metric (ds?) equation; like that which is described in

“modern literature” claims. Schwarzschild, has only the one “Physical
Singularity” located at zero radius (r = 0) of the gravitational field; described in
his original solution 1916.

| believe that this one “Physical Singularity” result is a natural artifact of

the “Non-Euclidean” geometry, which is not a feature of the “Euclidean”
geometry.

The original form of the Schwarzschild Metric (ds?) equation, as
presented by Schwarzschild in 1916; below with a metric signature of (-+++).

Schwarzschild Spherically Symmetric Metric —in “Original 1916 Form”

1.8
dR? :
) i ; _ {1 _ (I’Sehwarzschlld ]:l . Ciight . dtz ,
ds® = _CLight -dz = 1 - rSchwarzschild R - m
R
+ R2 ' [d gfatitude + Sin ? (HLatitude ) d¢fongitude ] i

Schwarzschild Gaussian Curvature Distance (R) —in “Original 1916 Form”
1.9

1 R
R = (r3 + r3 )3 — r -11 + Schwarzschild om

Schwarzschild r 3

The Schwarzschild Metric (ds®) radial limits which extend from the

center of the gradient gravitational field (r > 0), and into infinite (r < o)
distances, is given below.

[OSI’SOO] : [oosdszgoo]
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The radial distance given in Schwarzschild’'s original form, is given by the
Gaussian Curvature Radius given by the symbol (R) and not the Semi-Major
Radius given by the symbol (r); which describes a radial distance relative to the
center of the gradient gravitational field.

Karl Schwarzschild in his paper claimed that this Gaussian curvature
distance (R), is not an actual physical measureable distance, but is an artifact of
mathematics of the geodesics paths in Non-Euclidean curvature and geometry.

It is a very notable difference in the way that modern mainstream
literature presents the Schwarzschild Spherically Symmetric Metric and the way
the Karl Schwarzschild presented his original solution in 1916.

Using the distance (R) of Gaussian curvature, given in Schwarzschild’s
original work, eliminates the “Coordinate Singularity” at the Black Hole Event
Horizon.

The main difference is that the modern mainstream physics literature
claims that there is a “Coordinate Singularity” located at the surface of the
Black Hole Event Horizon. And because of this “Coordinate Singularity” space
and time become unpredictable at the Black Hole Event Horizon.

In Karl Schwarzschild original 1916 metric solution, there is not a
“Coordinate Singularity” located at the surface of the Black Hole Event Horizon;
but there is a quantitative value for space, distance, and time, is measured at the
Black Hole Event Horizon.

Next it will be presented, a new form of Schwarzschild's original 1916
metric coordinate solution, and metric equation.

Starting with Schwarzschild Gaussian Curvature Distance (R) — in
“Original 1916 Form”, from the equation above, and taking the differential yields

the following.
1
3 3
E — 1 + rSchwarzschild _ Unitless
r re

Schwarzschild Gaussian Curvature Differential Distance (dR) — as a
function of Differential Semi-Major Distance Space (dr)

1.10

1.11

3

dRZ — (1 + Schwargzschlld ] 3 er N mz
r
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Next, substituting the above differential equation into the original form of
the Schwarzschild Spherically Symmetric Metric (ds®) differential equation, as
presented by Schwarzschild in 1916. This will be done, so that the Schwarzschild

original 1916 metric, is in a form that is similar to the modern literature form of the
metric as shown below.

Schwarzschild Spherically Symmetric Metric — in “Original 1916 Form”
function of Differential Semi-Major Distance Space (dr), time (dt), and

Manifold/Surface Map Angle (d6 s + B ongituge)

1.12
2 _ 2 12 2
ds® = —Cligy-dr > m
2
re 3
1 4 -Schwermeid | 2
r I
Schwarzschild 2 2
2 1- T || Clignt -dt
s 1— I'schwarzschild (r * Tschwarzschita )3
3 3 L
(r + rSchwarzschild )3

2
3 3 2 2 =2 2
+ (r + Tschwarzschild )3 ' [d eLatitude + SIn (HLatitude ) d¢Longitude ]

The above equation is a new mathematical representation of the Karl
Schwarzschild’s original 1916 solution; with a metric signature of (-+++) being
used.

This result presented in Schwarzschild’s original paper predicts that the
Schwarzschild Metric (ds®) should only have “One (1) Physical Singularity” in

the metric located at the center of the gravitational field (r = 0).

Whereas, the modern literature which describes the Schwarzschild Metric
in their writings, claims that there is a second “Coordinate Singularity” at the

2
CLight

: -G
Black Hole Event Horizon (r = rgppasschic = 2(ij).

It is obvious from the above equation, that Karl Schwarzschild’s original
1916 solution does not produce a “Coordinate Singularity” at the Black Hole

Event Horizon (I = Tsyarschita )-
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Therefore using Schwarzschild’s original 1916 solution, the “Coordinate
Singularity” anomaly, located at the Black Hole Event Horizon and
Schwarzschild Radius (r = rgpammiq)» @S predicted by modern literature is

eliminated; as demonstrated in the chart and graphically below.

Once again, in Schwarzschild’s original solution, there is only one
“Physical Singularity” located at zero radius (r = 0) of the gravitational field.

The Schwarzschild Spherically Symmetric Metric (ds®) therefore
predicts the following.

[OSI’SOO] : [oosdszgoo]
ds? = when r = 0 Physical Singularity ]
2
(2)s -dr? 1
) - 1 - 1 .Ciight.dtz
dS = 1 _ 1 (2 5 When r = rSchwarzschild
1
(2)s
E 2 d 2
i + (2)3 “Tschwarzschild * QMap 04
ds? = Exterior Solution when I > Tnmarzschild
ds* = Interior Solution when I < Tsehwarzschild
[dr2 - 2, -dt?]
Light
ds® = 2 when r = o
3 3 > 2
+ (r + Tschwarzschild )3 -dQ Map g,

The Schwarzschild Metric (ds®) predicts the “Physical Singularity”

located at zero radius, is “extreme curvature” as the geodesic approaches an
infinitely small value, (ds* > ), as the radius approaches zero (r — 0).

The “Physical Singularity” is a natural artifact for any Non-Euclidean metric.

13
Copyright © 2013 - Super Principia Mathematica — The Rage to Master Conceptual & Mathematical Physics



Therefore using Schwarzschild’s original 1916 solution, the “Coordinate
Singularity” is eliminated where the radius is equal to the Schwarzschild

Radius (r = rg,...hiq); @Nd @ quantitative value for space, distance, and time,
is measured at the Black Hole Event Horizon.

Furthermore, the Schwarzschild Metric (ds?) predicts, that as the

distance relative to a spherically symmetric center, approaches infinity or an
infinite distance (r — o) away from the “physical singularity”, center,
where there is maximum or extreme curvature, the Non-Euclidean “Curved
Space-time” becomes Minkowski “Flat Space-time”. This is also known as
Non-Euclidean “Geodesic Incompleteness”; of a diverging gravity field.

Pseudo-Euclidean - Minkowski Metric

1.13
ds® = [[dr2 — Clign -dtz] + r? -dQﬁAapg¢J - m?
Space-time — Square of the Speed of Light
1.14
dr? dr? ds’ 2
Clign = (Tght} = (P] = _[dr—'Z] = Constant - M 4 )
Space-time — Square of the Speed of Space (Vacuum Energy Velocity)
1.15

dr? dzr? 2
(V(r,t))z = LFJ = Ciight'[FJ %sz

— Cz 7
Light -| = 1 — Speedof Space (equals) to Speed of Light
(v(r,0)
c
Ut >| > 1 — Speedof Space (less than) Speed of Light
(v(r,1))
o
ﬁ < 1 — Speedof Space (greater than) Speed of Light
v(r,
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New Generalized Mathematical Formalism Spherically Symmetric Metric —
Using the Schwarzschild Original 1916 Solution

1.16
2 2 2 2 2 2 2
ds' = ol dr? =g, ook dx = Foumaue -dR? + RZ-d0Q%, | >m
“New” Schwarzschild 1916 Metric “Curvature” Coefficient — ( Kyrvaure )
1.17
_ ) , -
3 3 2
1 + I'schwarzschild — 1= 'schwarzschild . CLight
ré (v 3 )% (v(r, 1))
r + r.St:hwarzschild
KCurvature - 2
r . re |
1-— Schwarzschild - 41 + Schwarszschlld
3 3 S r
(r + I’Schwarzschild )3
- Unitless

New Generalized Spherically Symmetric Schwarzschild 1916 (Non-
Euclidean) Metric

1.18
— , ) _ -
3 3 2
1 + I Schwarzschild _ 1— Ischwarzschild . CLight
3 1 2
r (rs 3 )g (V(r, t))
+ Schwarzschild dR 2
ds® = 2 '
r re s
Schwarzschild Schwarzschild
B P ‘[1 e ]
(r + r.Schwarzschild )3
2 2
+ R -dQMapW
2 2 12 _ u v _ 2 2 2 2
ds® = —Cl-d7 = gﬂv-dx X" = [KCuwamre-dR + R -dQMapWJam
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New Generalized Mathematical Formalism Spherically Symmetric Metric —
Using the Schwarzschild Original 1916 Solution

1.19
2
re L
dR2 — 1 + Schwarszschlld . drz N m2
r
2 2 12 v 2 2 2 2
ds° = _CLight -dr = g/uv ~dx* - dx = I_KCurvature .dr + R .dQMap%J Sm
“New” Schwarzschild 1916 Metric “Curvature” Coefficient — (& ¢aure )
1.20
_ ) , _
3 3 2
1 + w _ 1 — I Schwarzschild . CLight
e (v 3 )% (v(r, 1))
r + rSchwarzschild
KCurvature =
1 _ rSchwarzschild
3 3 E
(r + rSchwalrzschild )3
— Unitless

New Generalized Spherically Symmetric Schwarzschild 1916 (Non-
Euclidean) Metric

1.21
- , , _ _
3 3 2
1 + ISchwarzschild _ 1 — Ischwarzschild . CLight
3 1 2
r (rs L )5 (v(r,1))
Schwarzschild dr 2
ds? = "
1 — Schwarzschild
1
3 3 %
(r + rSchwarzschild )3
2
3 3 2 2
+ (r + I’Schwarzschild )3 -dQ Map gy
2 2 12 _ o v 2 2 2 2
ds® = —Clg-dr = gﬂv Sdx* -dx” = I_KCurvamre -dr° + R -dQMap%J ->m
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Below is a plot of the Schwarzschild Metric (ds?)

(r > 0 ; ds® - 0) Then (r=0 ; ds® = )
2
And | St | _|_dt | _
(V(r,t))z Cight -dr

The Schwarzschild Spherically Symmetric Original 1916 Metric (ds?),
described as

Schwarzschild Original 1916 Solution
Spherically Symmertic Metric (ds?) vs Radius Ratio (r/rs.pwarzschild)
T
L/ - 48 nnae 3z
H 'y
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The Schwarzschild Spherically Symmetric Original 1916 Metric (ds?),

compared to the modern literature Schwarzschild Spherically Symmetric
Metric (ds®), is shown in graph below.

Schwarzschild Original 1916 Solution & Modern Literature Schwarzschild
Spherically Symmertic Metric (ds?) vs Radius Ratio (r/rs.,.areschila)
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Schwarzschild Original 1916 Solution & Modern Literature Schwarzschild
Spherically Symmertic Metric (ds?) vs Radius Ratio (r/rs..warzschitd)
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Non-Euclidean Spherically Symmetric Metric

Modern Literature & Original 1916 Solution “Schwarzschild” Metric

“Geodesic Incompleteness” of a Diverging Gravitational Field
Singularities and Infinitely Large Spaces Listed

0 <r < o ; o < ds? < o
Spherically
Symmetric . . . Spherically Symmetric
Metric Spherically Symmetric Metric Metric
2
Non Euclidean (ds?) (ds®) (ds?)
Sch\;\vnartzs.chlld Spherically Sp-herical!y Syn.nmetric Semi- spherically Symmetric
(Curve?:l rSIcace Symmetric Semi- | Major Radius (Distance/Space) Semi-Major Radius
time;) Major Radius (Distance/Space)
) (Distance/Space) (r = Tsthwarzschita)
(ds”) & (r > o)
(r Z 0) (r rSchwarzschiId) (I" & )
= o
(r = 0)
: dar? - ¢, -dt’
sehwarsseild | gz, & o dsu[ [l
+ r°-dQj,
(Curved Space- o
time) )
(ds?) Us™ = Ogmay ds? = w ds? =
(Infinitely Small) - -
Modern . (Infinitely Large) (Infinitely Large)
. Physical
Literature singularity Coordinate Singularity Flat Space-Time

Copyright © 2013 Super Principia Mathematica
www.SuperPrincipia.com
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The Schwarzschild Spherically Symmetric Original 1916 Metric (ds?),

eliminates the “Coordinate Singularity” located at the Black Hole Event
Horizon (r = rgyumsnic): @S cOmpared to the modern literature Schwarzschild

Spherically Symmetric Metric (ds®).

This mathematical form, presented in Schwarzschild’s original 1916 paper
where he gives a “One (1) Singularity” solution, is much different from what is
currently written, accepted, and taught in literature with the “Two (2)
Singularities” solution.

In the author's opinion, the original solution proposed by Karl
Schwarzschild’s original paper in 1916, solves the “Coordinate Singularity”
anomaly at the Black Hole Event Horizon, but is not an accurate description of
nature.

In the author’s opinion, the most accurate “Non-Euclidean” geometric
metric description, of the contracting and curving of space, space-time, or a
gravitational field in the presence of mater, would behave Euclidean as the radius
approaches zero (r — 0).

In Karl Schwarzschild’s original 1916 solution, as the spherically
symmetric radius approaches zero (r — 0), the metric is approaching an

infinitely large number (ds® — © ), When it should be approaching an

infinitely small number (ds* — oo, ).

It is assumed by many, who read literature on the original works of
Schwarzschild, that the Gaussian Curvature Distance (R), as given by
Schwarzschild original 1916 solution, describes as a radial distance, which
originates from a source at the center of the gravitational field; it does not!

1
The Gaussian Curvature Distance (R = (r3 + 1 )5) is not true

Schwarzschild
radial distance, but is related to the Gaussian curvature and density ( pg.ussian)
of a spherically symmetric geodesic surface, in a localized region of gradient
mNet
i,

3
of the gradient gravitational field, and the Black Hole Event Horizon inertial

m Net

At
7.r3

Schwarzschild

gravitational field, related to the inertial mass volume density (o, =

mass volume density ( pgeroe = ); of the space, space-time, or

a gravitational field.
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Therefore Schwarzschild’s original 1916 solution predicts that the
Gaussian Curvature Density (pg.san) 1S @ reduced Inertial Mass Volume

. m : .
Density (ppg = ﬁ), spread throughout the entirety of the inhomogeneous
3

3
gradient gravitational field, surrounding a Net Inertial Mass (m,, ), or energy

source; given by the following.

Gaussian Density of Non-Euclidean Curvature of Gradient Gravity Field

1.22
M et M et ky
P Gaussian = o, = - 3
A7 It m
? : R3 ? : (r3 + rSachwarzschild )
D _ m Net _ PBlack-Hole * PNet
Gaussian - -
41 . R3 (IOBIack-HoIe + pNet )
3

Likewise, Schwarzschild’s original 1916 solution predicts that located at
the Black Hole Event Horizon (r = Iy msnig ) the Gaussian Curvature Density

1% Black-Hole

( Poavssian ) is equal to one half the Black Hole Event Horizon

inertial mass volume density, of the space, space-time, or a gravitational field

Gaussian Density of Non-Euclidean Curvature of Black Hole Event Horizon

1.23
_ m Net _ pBIack—HoIe kg
pGaussian(r = Tschwarzschild ) N 47'[ 3 B 2 - m3
? ' (2 * I'schwarzschild )
Inertial Volume Mass Density — Black Hole Event Horizon
1.24
=6
D _ M et _ M et _ 3 . CLight N ky
Black-Hole ~ — - - 2 3 3
Vol Black-Hole (475 L3 ) J 32 | m Net ~ G m
Schwarzschild
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1.3. Physics Explanation for the Original 1916 Schwarzschild “Non-
Euclidean” Gaussian Curvature Distance (R) as it relates to the
Reduced Volume Mass Density of the Gradient Gravitational Field &
the Gaussian Squared Velocity Inertia

Now let's look at the Gaussian Curvature Distance (R) predicted by
Schwarzschild in his “Original 1916 paper. | will extend this concept to fit the
concept of a Reduced Volume Mass Density and the Kepler's Laws of Motion.

This is not a concept that Karl Schwarzschild investigated, but here you
will see that this concept can be extended in the following.

1 3 3

1 my.. -G

R = 3 3 _ 3 Net

- (r + rSchwarzschild )3 - (r + 8 [ : ]J - M

=6
CLight

1.25

Wl

The Net Inertial “Volume” Mass Density ( pgueroe): Of the “Black Hole
Event Horizon” is a fixed local constant value, of the “inhomogeneous” gradient
gravitational field, and is defined as the Net Inertial Mass (m,, ), divided by the

4 _,

“Black Hole Event Horizon” Volume (V = ?~r ) of the gradient

ol Black-Hole Schwarzschild

gravitational field.

Inertial Volume Mass Density — Black Hole Event Horizon

1.26
=6
M \et M et 3 c Light ky
PBlack-Hole — = = ’ -
Black-Hol V gl Black-Hole 4n 78 _ ] 32n (mzNet .G? m®
3 Schwarzschild

The Net Inertial “Volume” Mass Density ( p,. ), of the “Inhomogeneous”
gradient gravitational field, is defined as the Net Inertial Mass (m,,, ), divided by

an infinite series of Spherical Volume (V, = 4?”-?3), of gradient energy

potentials of the inhomogeneous gradient gravitational field.

Inertial Volume Mass Density — Inhomogeneous Gradient Gravitational
Field
1.27

M e M e 3 veravi k
pNet = Net = Net = _ 2(3—1)/3 - ys
V, (4n _3] 4 {my, -G m
7.r
3
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Now, let’s consider the Schwarzschild Gaussian curvature distance (R) in

a Non-Euclidean space, space-time, or gradient

gravitational field, and

substituting the Inertial Mass Volume density terms; and deriving the Gaussian
Curvature Inertial Mass Volume Density ( pgian ) Yields:

R ( 3 3 )% 3 3
= "+ Tschwarzschild = o Vol +
A
1
3
R — m Net — m Net +
47 libs
? " PGaussian a7 PNet

3

23

1.28

3
E ’ Vol BIack-Holej - M

W~

m Net
A7t

5 " PBlack-Hole
3

Copyright © 2013 - Super Principia Mathematica — The Rage to Master Conceptual & Mathematical Physics



Gaussian Density of Non-Euclidean Curvature of Gradient Gravity Field

1.29
M et M et ky
Pcaussian = - = - 3
An A7t m
? ’ R3 ? : (r3 + rS?)(:hwarzschild )
_ M et _ PBlack-Hole * PNet
pGaussian - 47E - ( )
. R3 PBlack-Hole + PNet
3
. . . m
The Gaussian “Non-Euclidean” Curvature Density (pgusion = — o),
an R?
3

predicted by Schwarzschild Gaussian curvature (R) results in mass curving or
warping space, predicts that at any location in the space, space-time, or gradient
gravitational field, the mass density of that gradient is slightly “less dense” than

: : m
would be, the normal mass volume density at that location (p,, = ——=—).

Now, let’s introduce a new concept called the Gaussian curvature squared
velocity “inertial potential” (VZ,.,) in @ Non-Euclidean Space, which is achieved
by starting with the Gaussian curvature distance (R ), and substituting the density

equations, and solving for the squared velocity inertia:
1.30

R = (* + ¢ J

Schwarzschild

| =
|
7\
-
w
+
oo
VR
3
ol |z«
Col®
Q .
=
()]
w
N—
N
Wl
|
3

The Schwarzschild Gaussian curvature distance (R) in a Non-Euclidean
Space and substituting the density equations, yields:

1.31
1
3 3 3 313
R - |MwG | g MG |
Vi (o
Gravity Light
1 1
—6 3 =6 3
M et G VGravity M et G 1 CLight
VGravity CLight CLight VGravity
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Next, substituting the Gravitational Tangential Squared Velocity Inertia of
the gravitational field:

=2
vz _ M et G _ CLight M Schwarzschild m 2
Gravity = ’ - 2
r 2 r S

Gaussian Squared Velocity Inertia (VZ,..,) Potential of Non-Euclidean

1.32

2

Curvature of Gradient Gravity Field (reamschia = 2.[_mNet 'GJ)

CLight
1.33
(mNet ' GJ
_ m,. -G r 2
V(ZBaussian = N# = 1 - méz
r53h hild 3
chwarzschi
> M et G v(23ravity
Voassian = T = 1
3 3 3
My - G 1
1 + 8= (sJ
CLight r
=2 M et -G EEight
Veassian = T = 1
1 EIf_sight 3
21+ | )
8 (M, -G
. . . . My G, .
The Gaussian Squared Velocity Inertial Potential (V2 = Nt Ty s

Gaussian
R

predicted when the Schwarzschild Gaussian curvature distance (R) in a Non-
Euclidean space, as a result of mass curving or warping space, predicts that at
any location in the space, space-time, or gradient gravitational field, the squared
velocity inertia of that gradient gravity field is slightly “smaller” or “slower”
than would be, the normal Gravitational Tangential Squared Velocity Inertia of

=2
2 M et - G CLight

o : r 0 ) :
the gravitational field (V = = ( Schwarzschild ]) in that location.
r

Gravit
Y r 2
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1.4. Physics Explanation for the Schwarzschild “Non-Euclidean”
Gaussian Curvature Distance (R) as it relates to the Kepler's Third
Law, Angular Velocity, and the Acceleration of the Gradient
Gravitational Field

Now, let's consider Kepler's Third Law, in consideration with the
Schwarzschild Gaussian Curvature distance (R).

1.34
1
1 3 3 3
1 My - G
3 3 3 Net
R = (r + I Schwarzschild )3 - r + 8 r - M
CLight
Evolutionary Mass Attraction Rate - Kepler’'s Third Law
1.35
2 =3 2 ¥3 2 =3
K m .G = An” - rSchwarzschild _ 4n”-T o 4n” - r.i
Gravity Net 2 - 2 - - 2
TSchwarzschild TPeriod-Gravity TPeriod-Gravityi
=3 2 =3 2 =3 2
KGravity M et - G = Mschwarzschitd * Pschwarzschitd — T Oty = " = - (DGravityi
Where the Black Hole Orbital Period (Tgasehia) IS 9iven by
1.36
27 TSehwarzschild Mye -G
TSchwarzschiId = = 27[ ' C_WarZSC I = 47[ ’ \/E —?? -3
(DSchwarzschild CLigm CLight
V2
Where the Gradient Gravitational Field Orbital Period (T, ) is given by
1.37
2r An? 2
TPeriod—Gravity = = G T2 58
O Gravity M et -

Now, let's consider Kepler's Third Law, and rewrite the Schwarzschild
Gaussian Curvature distance (R ) to show that it describes the volume of space,
space-time, or gravitational field, due to the presence of mass with a black hole
event horizon at the center of the gravitational field.
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The *“Gaussian Total Volume” equation below is related to the
Schwarzschild Gaussian Curvature distance (R), and describes a volume of

“Non-Euclidean” curved or warped space, due to the presence of mass with a
black hole event horizon at the center of a gradient gravitational field:

1.38
Az
V0|Gaussian B ? . R3 - (V°| + V0|SChwarzschi|d ) - m3
Az A A
VoIGaussian = ? ’ R3 = [? ’ r3 + ? ’ rSSChWaI‘ZSCh”d j
_ Mmps L [4m e, 321 [Myy G
ol Gaussian - - —
3 3 3 Cﬁight

N ﬂFL - \_\‘_4// ﬂFL ) _,a'
P e > e
3 3
4x _, 32x my, G
Volmm-um=?'1’sammalm=T' T
Light

. I .
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The above “Gaussian Total Volume” (V = %.Rﬁ equation

ol Gaussian

means that due to the presence of mass, with a black hole event horizon at the
center of a gradient gravitational field, the total volume is the net sum of the

volume (V,, =4§~r3) of any one of the infinite shells of the spherical gradient

gravitational field, and sum the gravitational field Black Hole Event Horizon

A 3
Volume (VOISchwarzschild = ? ’ rSchwarzschiId '

Next, substituting Kepler's Third Law equation, into The “Gaussian
Volume” equation above, yields a cube of the Gaussian distance equation:
1.39

3
3 3 3 ’
R - E . VO'Gaussian = (r *+ Tschwarzscild ) - m

R® = My -G _(—I-z

2 Period-Gravity Schwarzschild )
A

+ T2

2 2
G (DGravity + (DSchwarzschild

2 2
Gravity ~ @ schwarzschild

3
R = My
()]

Next, from the equation above, we derive, a “Gaussian Angular
Velocity” which describes that the gravitational angular velocity in a gravitational
field potential, is “slightly” reduced or “slowed down” in rate or motion, due to
the Non-Euclidean curved, space, space-time, or gravitational field.

1.40
2
(Dz _ 47[ _ m Net G . }/
Gaussian 2 2 - 3 2
(TPeriod-Gravity + TSchwarzschiId) R S
2 L2
o2 . My G My -G _ O Gravity * Oschwarzschild
Gaussian 3 - 3 3 2 2
R (r + rSchwarzschild) ((DGravity + Q)Schwarzschild)
02 _ My -G _ My -G _)}/2
Gaussian R3 3 3 g
3 M et G
P4 8 Nl
66
Light
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Next, substituting the Inhomogeneous Gradient Gravitational Acceleration
of the gravitational field (g, ):

11

_ I:Self-Gravity _ I:Newtonian _ M et - G m
g Gravity ~— - T = T 5 S 2
M et M rest r
2 =2
_ Artr _ MG Clign [ Tscrwarzschila m
gGravity - T2 - r2 - 2 r2 - 32
Period-Gravity

Likewise, using the Schwarzschild Gaussian Curvature distance (R)
equation, we derive, a “Gaussian Gravitational Field Attraction Acceleration”
(9 cassian-cravity) Which describes that the gravitational field attraction acceleration in

a gravitational field potential, is “slightly” reduced in the attraction rate, due to
the Non-Euclidean curved, space, space-time, or gravitational field.

1.2
g . I:Self—Gravity _ I:Newtonian _ M et G N I’y
Gaussian-Gravity - - 2 2
m Net mTest R S
2
4z°-R My -G m
gGaussian—Gravity = 2 2 = 2 - /2
(TPeriod—Gravity + TSchwarzschiId ) R S
2 2
. 2 R o My G . OGravity " Oschwarzschild R
g Gaussian-Gravity O‘)Gaussian ’ - R 2 - ( 2 2 ) ’
Cl)Gralvity + O‘)Schwarzschild
_ Mye G _ Yoeravity _ M et - G
g Gaussian-Gravity R 2 -
r3 ) 3 m3 .G 3 3
1 + Schwarzschild r.3 + 8- Net
r3 =6

c Light

The above spherically symmetric “Non-Euclidean” inhomogeneous,
gradient gravitational field, space, or space-time equations are the result of using
the original solution of the Schwarzschild Gaussian Curvature distance (R)
predicted in 1916.
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2. Conclusion

The mainstream physics community at large currently teaches that there is
no solution to the “Coordinate Singularity” anomaly of the Schwarzschild
Spherically Symmetric Metric, located at the Black Hole Event Horizon and does
not appear to be searching for a solution!

The mainstream physics community seems to be content, accepting the
fact that, space and time, become unpredictable at the Black Hole Event Horizon;
although the inventor of the metric Schwarzschild, never described
unpredictability at the Black Hole Event Horizon surface.

Published in Schwarzschild’'s original 1916 metric solution, there is not a
“Coordinate Singularity” located at the Black Hole Event Horizon, but there is an
actual quantitative value for space and time, that is predicted there.

This paper and work compared the Schwarzschild Spherically Symmetric
Metric equation original 1916 results with the results predicted by the modern
literature on the Schwarzschild Metric.

This work proved that eliminating by the “Coordinate Singularity” anomaly
this allows for smooth prediction of a maximally extended “geodesic” world “line
element” (ds), which describes a real curving or warping of physical space,
space-time, or a gradient gravitational field, that is spherically symmetric,
surrounding a condensed matter, mass (m,, ), or energy source, even at the

Black Hole Event Horizon.

This work demonstrated that the Schwarzschild original 1916, metric
equation and coordinates are a good choice for a metric system, because, they
are able to cover the entire extended Schwarzschild manifold, without the
problem of a “Coordinate Singularity” located at the Black Hole Event Horizon.

This work also described conceptually the physics behind the Gaussian
Distance Curvature and Reduction Density equation that Schwarzschild used
to eliminate and avoid a “Coordinate Singularity”.

This work revealed that Schwarzschild’s original 1916 metric solution,
predicts that the Inertial Mass Volume Density is reduced at all points in the
inhomogeneous gradient gravitational field.

This reduced density predicted by Schwarzschild’s original 1916 solution,
also reduces the gravitational tangential velocity, and acceleration throughout the
entirety of the inhomogeneous gradient gravitational field.
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The author does not agree that these gravitational field relations predicted
by Schwarzschild Gaussian Curvature distance (R ) predicted in 1916, are actual
physical results. The predictions made by these gravitational field relations would
have to be measured, to be validated.

| only did the physics here, to show that Karl Schwarzschild’'s original
solution is not trivial, but yields some interesting physics. And so that the physics
community will stop propagating the invalid physics that a “Coordinate
Singularity”, located at the Black Hole Event Horizon, has to be true in nature.
When in fact, the “Coordinate Singularity”, is a mathematical anomaly, which can
be resolved with proper mathematical treatment.

It turns out that there can be many different solutions and mathematical
forms for describing the radial distance (r) as measured from the center of the
gradient gravitational field, of a Spherically Symmetric Schwarzschild “Non-

Euclidean” Metric. The original form of the Schwarzschild Metric (ds®) equation,
as presented by Schwarzschild in 1916; below.

Schwarzschild Metric —in “Original 1916 Form”

1.3
2
dR _ {1 _ (rs(;hwarzs(:hild ]]CZ A -dtz
' Light 2
ds® = _Ciight dr’”? = 1 - I'schwarzschild R ~>m
R
L + R2 '[dgfatitude + Sinz(eLatitude)'d¢50ngitude] i
Schwarzschild Gaussian Curvature distance (R)
1.4
1
1 3 .3 3
R = (r3 + r.S\?chwarzschild )5 = r-1 + 8- rnﬂeet—G i3 ->m
CLight r
[0 <r < oo]
Schwarzschild Gaussian Curvature Differential distance (dR)
15

3

. T
dR — (l + Schwargzschlld ] .dr N m2
r
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In the author's opinion, the original solution proposed by Karl
Schwarzschild’'s original paper in 1916, solves the “Coordinate Singularity”
anomaly at the Black Hole Event Horizon, but is not an accurate description of
nature.

In the author’s opinion, the most accurate “Non-Euclidean” geometric
metric description, of the contracting and curving of space, space-time, or a
gravitational field in the presence of condensed mass, matter or energy, would
behave Euclidean, as the radius approaches zero (r — 0), the metric should

be approaching an infinitely small number (ds* — o, )!

In Karl Schwarzschild’s original 1916 solution, as the spherically
symmetric radius approaches zero (r — 0), the metric is approaching an

infinitely large number (ds® — © ), When it should be approaching an

infinitely small number (ds* — oo )!

This paper eliminates the need for all of the weird physics that is predicted
by current mainstream physics, that takes place at the surface of Black Hole
Event Horizon, such as light not being able to escape the black hole, time
becoming infinite, and spaghettification of anyone crossing the event horizon; all
of these concepts are eliminated using the Schwarzschild Gaussian Curvature
distance (R ) employed by Karl Schwarzschild’s original 1916 metric solution.

Below are the topics that were discussed in this paper:

e 11 Spherically Symmetric Metric — Limits of Integration & Sinqularities
— Schwarzschild Non-Euclidean Metric —“Modern Literature Solution”

e 12 Spherically Symmetric Metric — Limits of Integration & Sinqularities
— Schwarzschild Non-Euclidean Metric —“Original Solution 1916”

e 1.3 Physics Explanation for the Original 1916 Schwarzschild “Non-

Euclidean” Gaussian Curvature Distance (R) as it relates to the Reduced
Volume Mass Density of the Gradient Gravitational Field & the Gaussian
Squared Velocity Inertia

e 14 Physics Explanation for the Schwarzschild “Non-Euclidean”

Gaussian Curvature Distance (R) as it relates to the Kepler's Third Law,
Anqular Velocity, and the Acceleration of the Gradient Gravitational Field
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Abstract





This paper is a mathematical treatise and historical perspective of Karl Schwarzschild’s original 1916 solution and description of a Non-Euclidean Spherically Symmetric Metric equation. In the modern literature of the Schwarzschild Metric equation, it is described as predicting an output of a “Coordinate Singularity” anomaly located at the surface of the Black Hole Event Horizon. However, in Schwarzschild’s original 1916 metric solution there is not a “Coordinate Singularity” located at the Black Hole Event Horizon, but there is an actual quantitative value for space and time, that is predicted there. This paper and work compares the Schwarzschild Spherically Symmetric Metric equation original 1916 results with the results predicted by the modern literature on the Schwarzschild Metric.



This work also describes conceptually the physics behind the Gaussian Distance Curvature and Reduction Density equation that Schwarzschild used to eliminate and avoid a “Coordinate Singularity”. This work reveals that Schwarzschild’s original 1916 solution, predicts that the Inertial Mass Volume Density, Escape Velocity, and gravitational field acceleration is reduced at all points in the inhomogeneous gradient gravitational field. This reduced Schwarzschild Gaussian density also reduces the gravitational tangential velocity, and acceleration in the inhomogeneous gradient gravitational field.
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1. Introduction





This work is written to physicists with the aim of pointing out the fact that the “Modern Literature” claims conceptually and mathematically, that the Spherically Symmetric Metric Schwarzschild Metric produces two singularities, one “Physical Singularity” located at the center of the system, and a second “Coordinate Singularity” located at the Black Hole Event Horizon, located at the Schwarzschild Semi-Major Radius, of an inhomogeneous gradient gravitational field.



However, in Karl Schwarzschild’s original 1916 paper, he predicts conceptually and mathematically, that the Spherically Symmetric Metric Schwarzschild Metric produces one singularity, the “Physical Singularity” located at the center of the system.



In Karl Schwarzschild’s original 1916 paper, he does not predict a second “Coordinate Singularity” located at the Black Hole Event Horizon, like the “Modern Literature” and the physics community claims!



Karl Schwarzschild’s original 1916 paper [10]: "About the gravitational field of a mass point according to Einstein's theory”.







The original 1916, Spherically Symmetric Metric Schwarzschild Metric equation produces, one “Physical Singularity” located at the center of the system; and Schwarzschild avoids or eliminates “Coordinate Singularity” located at the Black Hole Event Horizon, located at the Schwarzschild Semi-Major Radius (), of an inhomogeneous gradient gravitational field, by using a Gaussian Curvature () Distance Radius.



The mainstream physics community at large currently teaches that there is no solution to the “Coordinate Singularity” anomaly located at the Black Hole Event Horizon; and they do not appear to be searching for a solution! 



The mainstream physics community seems to be content, accepting the fact that, space and time, become unpredictable at the Black Hole Event Horizon. While they fantasize that “Electromagnetic Radiation “Light” cannot escape a Black Hole Event Horizon”. Once again, this fantasy concept that space and time become unpredictable at the Black Hole Event Horizon is not a result of the original solution or prediction, made by the inventor of the metric, Karl Schwarzschild which he published in 1916.



This fact was first pointed out on a website written by Stephen J Crothers [4], where he states:



“The so-called "Schwarzschild" solution is not due to Karl Schwarzschild at all. The experts have either not read Schwarzschild's 1916 memoir or have otherwise ignored it.”



Published in Schwarzschild’s original 1916 solution, there is not a “Coordinate Singularity” located at the Black Hole Event Horizon, but there is an actual quantitative value for space and time, that is predicted there. 



This paper and work compares the Schwarzschild Spherically Symmetric Metric equation original 1916 results with the results predicted by the modern literature on the Schwarzschild Metric.







This work proves that eliminating the “Coordinate Singularity” allows for smooth prediction of a “maximally extended” space-time in the form of a “geodesic” world “line element” (), as a real curving or warping of physical space, space-time, or a gradient gravitational field, that is spherically symmetric, surrounding a condensed matter, mass (), or energy source, even at the Black Hole Event Horizon.



The Schwarzschild original 1916, metric equation and coordinates are chosen because they cover the entire maximally extended Riemann manifold, without the problem of a “Coordinate Singularity” located at the Black Hole Event Horizon; and which satisfies the “Geodesic Incompleteness” and “Null Geodesic Completeness” axioms.



This work also describes conceptually the physics behind the Gaussian Distance Curvature and Reduction Density equation that Schwarzschild used to eliminate and avoid a “Coordinate Singularity”. 



This work reveals that Schwarzschild’s original 1916 solution, predicts that the Inertial Mass Volume Density is reduced at all points in the inhomogeneous gradient gravitational field. This reduced density predicted by Schwarzschild’s original 1916 solution, also reduces the gravitational tangential velocity, and gravitational acceleration throughout the entirety of the inhomogeneous gradient gravitational field.





Furthermore, the “Spherically Symmetric Metric” () can describe the geometry of space, space-time or a gravitational field, of or surrounding the: universe, stars, planets, galaxies, quasars, electrons, protons, neutrons, atoms, molecules, photons, etc…
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In General Relativity, the Non-Euclidean Spherically Symmetric Schwarzschild “Mass Dependent” Metric () describes the geodesic, curving, or warping of a space, space-time, or inhomogeneous gradient gravitational field, in the presence of a net inertial mass/matter () source; with a Black Hole Event Horizon, and the “Physical Singularity” at the core source of the isolated and conserved gravitational field.



Spherically Symmetric - Schwarzschild Metric  

1.1 





  











With a metric signature of (-+++) being used. In all of the “modern literature” written on General Relativity, the Schwarzschild Metric () yields predictable results “only” in the “exterior region” of the Black Hole Event Horizon source of the gravity field. The predictable results start with any radius relative to center of the gradient gravitational field that is greater than the Schwarzschild Radius (), and into infinite distances (), of the gradient field.











The Exterior solution corresponds to the space outside of the Black Hole Event Horizon, and Schwarzschild Semi-Major Radius (). 















The Interior solution corresponds to the space within or inside the Black Hole Event Horizon, and Schwarzschild Semi-Major Radius ().











The “modern literature” written on General Relativity, describes that the Schwarzschild Metric () predicts that a “Black Hole” has “two (2) Singularities” in the metric of a localized inhomogeneous gravitational field:







There is one “Physical Singularity” that is an infinitely “small” number located at zero radius () of the gradient gravitational field. ().







And a second “Coordinate Singularity” that is an infinitely “large” number located at the Black Hole Event Horizon, Schwarzschild () Radius of the inhomogeneous gradient gravitational field. ().









        ;        
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The Schwarzschild Metric () predicts the “Physical Singularity” located at zero radius, is “extreme curvature” as the geodesic approaches an infinitely small value, (), as the radius approaches zero (). The “Physical Singularity” is a natural artifact for any Non-Euclidean metric.





The “Coordinate Singularity” is an anomaly that is predicted by the modern literature, at the surface of the Black Hole Event Horizon, and is an infinitely large value, (), with “extreme curvature” of the geodesic as the radius approaches Schwarzschild Radius ().  This value is an anomaly, and is not a natural artifact for any Non-Euclidean metric. 







Furthermore, the Schwarzschild Metric () predicts, that as the distance relative to a spherically symmetric center, approaches infinity or an infinite distance () away from the “physical singularity”, center, where there is maximum or extreme curvature, the Non-Euclidean “Curved Space-time” becomes Minkowski “Flat Space-time”. This is also known as Non-Euclidean “Geodesic Incompleteness”; of a diverging gravity field.



Pseudo-Euclidean - Minkowski Metric  

1.2 







       





Space-time – Square of the Speed of Light

1.3 







      





Space-time – Square of the Speed of Space (Vacuum Energy Velocity) 

1.4 







      







New Mathematical Formalism - Generalized Spherically Symmetric Metric

1.5 









    









“New” Schwarzschild Metric “Curvature” Coefficient ─ ()

1.6 

 





     





New Mathematical Formalism - Generalized Spherically Symmetric Schwarzschild (Non-Euclidean) Metric

1.7 
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Below is a plot of the Schwarzschild Metric ()







()		Then	 	()   







And 
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Next, let’s consider Karl Schwarzschild’s original 1916 metric solution for the Non-Euclidean Spherically Symmetric Metric () equation.







In Karl Schwarzschild’s original paper in (1916), he does not have two (2) “Singularities” in his original Metric () equation; like that which is described in “modern literature” claims. Schwarzschild, has only the one “Physical Singularity” located at zero radius () of the gravitational field; described in his original solution 1916. 



I believe that this one “Physical Singularity” result is a natural artifact of the “Non-Euclidean” geometry, which is not a feature of the “Euclidean” geometry.





The original form of the Schwarzschild Metric () equation, as presented by Schwarzschild in 1916; below with a metric signature of (-+++).



Schwarzschild Spherically Symmetric Metric – in “Original 1916 Form”  

1.8 





 







Schwarzschild Gaussian Curvature Distance () – in “Original 1916 Form”  

1.9 





       









The Schwarzschild Metric () radial limits which extend from the center of the gradient gravitational field (), and into infinite () distances, is given below.







        ;        





The radial distance given in Schwarzschild’s original form, is given by the Gaussian Curvature Radius given by the symbol () and not the Semi-Major Radius given by the symbol (); which describes a radial distance relative to the center of the gradient gravitational field. 





Karl Schwarzschild in his paper claimed that this Gaussian curvature distance (), is not an actual physical measureable distance, but is an artifact of mathematics of the geodesics paths in Non-Euclidean curvature and geometry.



It is a very notable difference in the way that modern mainstream literature presents the Schwarzschild Spherically Symmetric Metric and the way the Karl Schwarzschild presented his original solution in 1916. 





Using the distance () of Gaussian curvature, given in Schwarzschild’s original work, eliminates the “Coordinate Singularity” at the Black Hole Event Horizon.



The main difference is that the modern mainstream physics literature claims that there is a “Coordinate Singularity” located at the surface of the Black Hole Event Horizon. And because of this “Coordinate Singularity” space and time become unpredictable at the Black Hole Event Horizon.



In Karl Schwarzschild original 1916 metric solution, there is not a “Coordinate Singularity” located at the surface of the Black Hole Event Horizon; but there is a quantitative value for space, distance, and time, is measured at the Black Hole Event Horizon.



Next it will be presented, a new form of Schwarzschild’s original 1916 metric coordinate solution, and metric equation.





Starting with Schwarzschild Gaussian Curvature Distance () – in “Original 1916 Form”, from the equation above, and taking the differential yields the following.

1.10 





         







Schwarzschild Gaussian Curvature Differential Distance () – as a function of Differential Semi-Major Distance Space () 

1.11 





        



Next, substituting the above differential equation into the original form of the Schwarzschild Spherically Symmetric Metric () differential equation, as presented by Schwarzschild in 1916. This will be done, so that the Schwarzschild original 1916 metric, is in a form that is similar to the modern literature form of the metric as shown below.









Schwarzschild Spherically Symmetric Metric – in “Original 1916 Form” function of Differential Semi-Major Distance Space (), time (), and Manifold/Surface Map Angle ()

1.12 







        













The above equation is a new mathematical representation of the Karl Schwarzschild’s original 1916 solution; with a metric signature of (-+++) being used. 







This result presented in Schwarzschild’s original paper predicts that the Schwarzschild Metric () should only have “One (1) Physical Singularity” in the metric located at the center of the gravitational field (). 





Whereas, the modern literature which describes the Schwarzschild Metric in their writings, claims that there is a second “Coordinate Singularity” at the Black Hole Event Horizon (). 





It is obvious from the above equation, that Karl Schwarzschild’s original 1916 solution does not produce a “Coordinate Singularity” at the Black Hole Event Horizon ().



Therefore using Schwarzschild’s original 1916 solution, the “Coordinate Singularity” anomaly, located at the Black Hole Event Horizon and Schwarzschild Radius (), as predicted by modern literature is eliminated; as demonstrated in the chart and graphically below.





Once again, in Schwarzschild’s original solution, there is only one “Physical Singularity” located at zero radius () of the gravitational field.





The Schwarzschild Spherically Symmetric Metric () therefore predicts the following.







        ;        



















The Schwarzschild Metric () predicts the “Physical Singularity” located at zero radius, is “extreme curvature” as the geodesic approaches an infinitely small value, (), as the radius approaches zero (). The “Physical Singularity” is a natural artifact for any Non-Euclidean metric.





Therefore using Schwarzschild’s original 1916 solution, the “Coordinate Singularity” is eliminated where the radius is equal to the Schwarzschild Radius (); and a quantitative value for space, distance, and time, is measured at the Black Hole Event Horizon. 







Furthermore, the Schwarzschild Metric () predicts, that as the distance relative to a spherically symmetric center, approaches infinity or an infinite distance () away from the “physical singularity”, center, where there is maximum or extreme curvature, the Non-Euclidean “Curved Space-time” becomes Minkowski “Flat Space-time”. This is also known as Non-Euclidean “Geodesic Incompleteness”; of a diverging gravity field.



Pseudo-Euclidean - Minkowski Metric  
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Space-time – Square of the Speed of Light
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Space-time – Square of the Speed of Space (Vacuum Energy Velocity) 
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New Generalized Mathematical Formalism Spherically Symmetric Metric – Using the Schwarzschild Original 1916 Solution
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“New” Schwarzschild 1916 Metric “Curvature” Coefficient ─ ()
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New Generalized Spherically Symmetric Schwarzschild 1916 (Non-Euclidean) Metric

1.18 





   







 






New Generalized Mathematical Formalism Spherically Symmetric Metric – Using the Schwarzschild Original 1916 Solution

1.19 







    









   







“New” Schwarzschild 1916 Metric “Curvature” Coefficient ─ ()
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New Generalized Spherically Symmetric Schwarzschild 1916 (Non-Euclidean) Metric
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Below is a plot of the Schwarzschild Metric ()







()		Then	 	()   





And 





The Schwarzschild Spherically Symmetric Original 1916 Metric (), described as 
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The Schwarzschild Spherically Symmetric Original 1916 Metric (), compared to the modern literature Schwarzschild Spherically Symmetric Metric (), is shown in graph below.
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The Schwarzschild Spherically Symmetric Original 1916 Metric (), eliminates the “Coordinate Singularity” located at the Black Hole Event Horizon (), as compared to the modern literature Schwarzschild Spherically Symmetric Metric ().



This mathematical form, presented in Schwarzschild’s original 1916 paper where he gives a “One (1) Singularity” solution, is much different from what is currently written, accepted, and taught in literature with the “Two (2) Singularities” solution.



In the author’s opinion, the original solution proposed by Karl Schwarzschild’s original paper in 1916, solves the “Coordinate Singularity” anomaly at the Black Hole Event Horizon, but is not an accurate description of nature.





In the author’s opinion, the most accurate “Non-Euclidean” geometric metric description, of the contracting and curving of space, space-time, or a gravitational field in the presence of mater, would behave Euclidean as the radius approaches zero ().









In Karl Schwarzschild’s original 1916 solution, as the spherically symmetric radius approaches zero (), the metric is approaching an infinitely large number (), when it should be approaching an infinitely small number ().





It is assumed by many, who read literature on the original works of Schwarzschild, that the Gaussian Curvature Distance (), as given by Schwarzschild original 1916 solution, describes as a radial distance, which originates from a source at the center of the gravitational field; it does not! 











The Gaussian Curvature Distance () is not true radial distance, but is related to the Gaussian curvature and density () of a spherically symmetric geodesic surface, in a localized region of gradient gravitational field, related to the inertial mass volume density () of the gradient gravitational field, and the Black Hole Event Horizon inertial mass volume density (); of the space, space-time, or a gravitational field.







Therefore Schwarzschild’s original 1916 solution predicts that the Gaussian Curvature Density () is a reduced Inertial Mass Volume Density (), spread throughout the entirety of the inhomogeneous gradient gravitational field, surrounding a Net Inertial Mass (), or energy source; given by the following.



Gaussian Density of Non-Euclidean Curvature of Gradient Gravity Field

1.22 





        

















Likewise, Schwarzschild’s original 1916 solution predicts that located at the Black Hole Event Horizon (), the Gaussian Curvature Density () is equal to one half the Black Hole Event Horizon inertial mass volume density, of the space, space-time, or a gravitational field



Gaussian Density of Non-Euclidean Curvature of Black Hole Event Horizon
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Inertial Volume Mass Density – Black Hole Event Horizon

1.24 
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1.3. 

Physics Explanation for the Original 1916 Schwarzschild “Non-Euclidean” Gaussian Curvature Distance () as it relates to the Reduced Volume Mass Density of the Gradient Gravitational Field & the Gaussian Squared Velocity Inertia







Now let’s look at the Gaussian Curvature Distance () predicted by Schwarzschild in his “Original 1916 paper. I will extend this concept to fit the concept of a Reduced Volume Mass Density and the Kepler’s Laws of Motion. 



This is not a concept that Karl Schwarzschild investigated, but here you will see that this concept can be extended in the following.

1.25 





       









The Net Inertial “Volume” Mass Density (), of the “Black Hole Event Horizon” is a fixed local constant value, of the “inhomogeneous” gradient gravitational field, and is defined as the Net Inertial Mass (), divided by the “Black Hole Event Horizon” Volume () of the gradient gravitational field. 



Inertial Volume Mass Density – Black Hole Event Horizon

1.26 













The Net Inertial “Volume” Mass Density (), of the “Inhomogeneous” gradient gravitational field, is defined as the Net Inertial Mass (), divided by an infinite series of Spherical Volume (), of gradient energy potentials of the inhomogeneous gradient gravitational field. 



Inertial Volume Mass Density – Inhomogeneous Gradient Gravitational Field

1.27 





[image: ]







Now, let’s consider the Schwarzschild Gaussian curvature distance () in a Non-Euclidean space, space-time, or gradient gravitational field, and substituting the Inertial Mass Volume density terms; and deriving the Gaussian Curvature Inertial Mass Volume Density (), yields: 

1.28 





        







Gaussian Density of Non-Euclidean Curvature of Gradient Gravity Field
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The Gaussian “Non-Euclidean” Curvature Density (), predicted by Schwarzschild Gaussian curvature () results in mass curving or warping space, predicts that at any location in the space, space-time, or gradient gravitational field, the mass density of that gradient is slightly “less dense” than would be, the normal mass volume density at that location (). 







Now, let’s introduce a new concept called the Gaussian curvature squared velocity “inertial potential” () in a Non-Euclidean Space, which is achieved by starting with the Gaussian curvature distance (), and substituting the density equations, and solving for the squared velocity inertia: 

1.30 





        







The Schwarzschild Gaussian curvature distance () in a Non-Euclidean Space and substituting the density equations, yields:

1.31 





      









Next, substituting the Gravitational Tangential Squared Velocity Inertia of the gravitational field:
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Gaussian Squared Velocity Inertia () Potential of Non-Euclidean Curvature of Gradient Gravity Field ()

1.33 







        





























The Gaussian Squared Velocity Inertial Potential (), is predicted when the Schwarzschild Gaussian curvature distance () in a Non-Euclidean space, as a result of mass curving or warping space, predicts that at any location in the space, space-time, or gradient gravitational field, the squared velocity inertia of that gradient gravity field is slightly “smaller”  or “slower” than would be, the normal Gravitational Tangential Squared Velocity Inertia of the gravitational field () in that location.


1.4. 

[bookmark: _Physics_Explanation_for_1]Physics Explanation for the Schwarzschild “Non-Euclidean” Gaussian Curvature Distance () as it relates to the Kepler’s Third Law, Angular Velocity, and the Acceleration of the Gradient Gravitational Field







Now, let’s consider Kepler’s Third Law, in consideration with the Schwarzschild Gaussian Curvature distance ().

1.34 





      





Evolutionary Mass Attraction Rate - Kepler’s Third Law
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Where the Black Hole Orbital Period () is given by

1.36 





     





Where the Gradient Gravitational Field Orbital Period () is given by

1.37 





      







Now, let’s consider Kepler’s Third Law, and rewrite the Schwarzschild Gaussian Curvature distance () to show that it describes the volume of space, space-time, or gravitational field, due to the presence of mass with a black hole event horizon at the center of the gravitational field.




The “Gaussian Total Volume” equation below is related to the Schwarzschild Gaussian Curvature distance (), and describes a volume of “Non-Euclidean” curved or warped space, due to the presence of mass with a black hole event horizon at the center of a gradient gravitational field:

1.38 
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The above “Gaussian Total Volume” () equation means that due to the presence of mass, with a black hole event horizon at the center of a gradient gravitational field, the total volume is the net sum of the volume () of any one of the infinite shells of the spherical gradient gravitational field, and sum the gravitational field Black Hole Event Horizon Volume ().



Next, substituting Kepler’s Third Law equation, into The “Gaussian Volume” equation above, yields a cube of the Gaussian distance equation:

1.39 





         





















Next, from the equation above, we derive, a “Gaussian Angular Velocity” which describes that the gravitational angular velocity in a gravitational field potential, is “slightly” reduced or “slowed down” in rate or motion, due to the Non-Euclidean curved, space, space-time, or gravitational field.

1.40 





      



















        



Next, substituting the Inhomogeneous Gradient Gravitational Acceleration of the gravitational field ():

1.1 





     







     











Likewise, using the Schwarzschild Gaussian Curvature distance () equation, we derive, a “Gaussian Gravitational Field Attraction Acceleration” () which describes that the gravitational field attraction acceleration in a gravitational field potential, is “slightly” reduced in the attraction rate, due to the Non-Euclidean curved, space, space-time, or gravitational field.

1.2 







      











       





























The above spherically symmetric “Non-Euclidean” inhomogeneous, gradient gravitational field, space, or space-time equations are the result of using the original solution of the Schwarzschild Gaussian Curvature distance () predicted in 1916.

2. [bookmark: _Conclusion]Conclusion





The mainstream physics community at large currently teaches that there is no solution to the “Coordinate Singularity” anomaly of the Schwarzschild Spherically Symmetric Metric, located at the Black Hole Event Horizon and does not appear to be searching for a solution! 



The mainstream physics community seems to be content, accepting the fact that, space and time, become unpredictable at the Black Hole Event Horizon; although the inventor of the metric Schwarzschild, never described unpredictability at the Black Hole Event Horizon surface. 



Published in Schwarzschild’s original 1916 metric solution, there is not a “Coordinate Singularity” located at the Black Hole Event Horizon, but there is an actual quantitative value for space and time, that is predicted there. 



This paper and work compared the Schwarzschild Spherically Symmetric Metric equation original 1916 results with the results predicted by the modern literature on the Schwarzschild Metric.







This work proved that eliminating by the “Coordinate Singularity” anomaly this allows for smooth prediction of a maximally extended “geodesic” world “line element” (), which describes a real curving or warping of physical space, space-time, or a gradient gravitational field, that is spherically symmetric, surrounding a condensed matter, mass (), or energy source, even at the Black Hole Event Horizon.



This work demonstrated that the Schwarzschild original 1916, metric equation and coordinates are a good choice for a metric system, because, they are able to cover the entire extended Schwarzschild manifold, without the problem of a “Coordinate Singularity” located at the Black Hole Event Horizon.



This work also described conceptually the physics behind the Gaussian Distance Curvature and Reduction Density equation that Schwarzschild used to eliminate and avoid a “Coordinate Singularity”. 



This work revealed that Schwarzschild’s original 1916 metric solution, predicts that the Inertial Mass Volume Density is reduced at all points in the inhomogeneous gradient gravitational field. 



This reduced density predicted by Schwarzschild’s original 1916 solution, also reduces the gravitational tangential velocity, and acceleration throughout the entirety of the inhomogeneous gradient gravitational field.





The author does not agree that these gravitational field relations predicted by Schwarzschild Gaussian Curvature distance () predicted in 1916, are actual physical results. The predictions made by these gravitational field relations would have to be measured, to be validated.



I only did the physics here, to show that Karl Schwarzschild’s original solution is not trivial, but yields some interesting physics. And so that the physics community will stop propagating the invalid physics that a “Coordinate Singularity”, located at the Black Hole Event Horizon, has to be true in nature. When in fact, the “Coordinate Singularity”, is a mathematical anomaly, which can be resolved with proper mathematical treatment.







It turns out that there can be many different solutions and mathematical forms for describing the radial distance () as measured from the center of the gradient gravitational field, of a Spherically Symmetric Schwarzschild “Non-Euclidean” Metric. The original form of the Schwarzschild Metric () equation, as presented by Schwarzschild in 1916; below.



Schwarzschild Metric – in “Original 1916 Form”  

1.3 





 









Schwarzschild Gaussian Curvature distance ()

1.4 





     











Schwarzschild Gaussian Curvature Differential distance ()

1.5 







      




In the author’s opinion, the original solution proposed by Karl Schwarzschild’s original paper in 1916, solves the “Coordinate Singularity” anomaly at the Black Hole Event Horizon, but is not an accurate description of nature.







In the author’s opinion, the most accurate “Non-Euclidean” geometric metric description, of the contracting and curving of space, space-time, or a gravitational field in the presence of condensed mass, matter or energy, would behave Euclidean, as the radius approaches zero (), the metric should be approaching an infinitely small number ()!









In Karl Schwarzschild’s original 1916 solution, as the spherically symmetric radius approaches zero (), the metric is approaching an infinitely large number (), when it should be approaching an infinitely small number ()!





This paper eliminates the need for all of the weird physics that is predicted by current mainstream physics, that takes place at the surface of Black Hole Event Horizon, such as light not being able to escape the black hole, time becoming infinite, and spaghettification of anyone crossing the event horizon; all of these concepts are eliminated using the Schwarzschild Gaussian Curvature distance () employed by Karl Schwarzschild’s original 1916 metric solution.



Below are the topics that were discussed in this paper:





· 1.1	Spherically Symmetric Metric – Limits of Integration & Singularities – Schwarzschild Non-Euclidean Metric – “Modern Literature Solution”





· 1.2	Spherically Symmetric Metric – Limits of Integration & Singularities – Schwarzschild Non-Euclidean Metric – “Original Solution 1916”





· 

1.3	Physics Explanation for the Original 1916 Schwarzschild “Non-Euclidean” Gaussian Curvature Distance () as it relates to the Reduced Volume Mass Density of the Gradient Gravitational Field & the Gaussian Squared Velocity Inertia





· 

1.4	Physics Explanation for the Schwarzschild “Non-Euclidean” Gaussian Curvature Distance () as it relates to the Kepler’s Third Law, Angular Velocity, and the Acceleration of the Gradient Gravitational Field
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