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ABSTRACT

Some claims of standard model cosmology are tested with the inhomogeneous
field equation of ECE field theory. The only rigorously correct line elements available at
present are those given by Crothers, because they are the only line elements that are
geometrically correct as well as being exact solutions of the Einstein Hilbert (EH) field
equation. A small sample of rigorously correct line elements is used to produce charge /
current densities of the inhomogeneous ECE field equation and it is found that at present
there is no rigorously correct metric available that produces electromagnetic radiation in ECE
theory. The reason is that the standard model of cosmology is based on an incorrect

appreciation of differential geometry and must be disregarded for this reason.
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1. INTRODUCTION

Recently a generally covariant unified field theory has been developed {1-10} that is
based rigorously on the philosophy of general relativity {11}. This is known as Einstein
Cartan Evans (ECE) field theory because it is based on the well known differential geometry
of Cartan. The latter geometry extends Riemann geometry by use of the Cartan torsion. ECE
theory has been tested extensively (www.aias.us) against experimental data and is based
directly on Cartan geometry. The mathematical correctness of ECE theory is obvious, because
Cartan geometry is a valid geometry, but nevertheless ECE theory has also been tested
exhaustively and the results accepted by the international community of scientists (feedback
to www.aias.us over three and a half years). Recently the theory has been applied using line
elements {12} which are exact solutions of the Einstein Hilbert (EH) field equation. The
basic equation used for this test of standard model cosmology is the inhomogeneous ECE
field equation given in Section 2. This has a simple structure when written in differential
geometry. It becomes a little more complicated in other notations, but at the same time can be
reduced to the familiar vector notation of the Maxwell Heaviside (MH) field theory. The
familiar laws of electrodynamics in ECE theory take the same form as in MH theory, but are
written in ECE in a space-time that has both curvature and torsion. In MH theory the
equations are written in a space-time that has no curvature and no torsion - the Minkowski
space-time of special relativity. Thus ECE unifies electrodynamics and gravitation in a
natural way - based directly on geometry. MH cannot unify the two fundamental fields
because it is developed in a space-time that is flat and not generally covariant. The
Minkowski space-time supports only Lorentz covariance as is well known.

In order to apply ECE theory, line elements must be found that are suitable for the

gravitational sector of ECE. Charge / current densities are calculated from these line elements

{1-10} in various approximations. In the first approximation used in this paper and previous
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papers on this topic, the gravitational torsion is assumed to be negligible compared with the
gravitational curvature. This is a situation that exists for example in the solar system. In this
approximation line elements can be used which are solutions to the EH field equation, in
which gravitational torsion is absent. Crothers {13-15} has shown that such line elements
must also be well behaved geometrically as well as being exact solutions to the EH field
equation. At present the Crothers metrics are the only ones that are acceptable, because they
are the only ones that are rigorously correct geometrically. In Section two, a small sample of
Crothers metrics is used to compute charge and current densities of the ECE Coulomb and
Amp;re Maxwell laws. The well known line elements of the standard model are incorrect
fundamentally because they violate differential geometry at a fundamental level. This
incorrectness has led to the crude fallacies of Big Bang, Black Holes, and dark matter. All
inferences based on this pseudo-science are false because they are based on incorrect
mathematics. In Sections 2 and 3 the obvious errors in the standard model are illustrated with
a few examples. Because of these errors it is concluded that at present there exists no
rigorously correct line element that is able to produce electromagnetic radiation in a generally

covariant unified field theory, i.e. a theory that is demanded by the philosophy of relativity.

2. TESTING WITH THE INHOMOGENEOUS FIELD EQUATION OF ECE
In the simplest type of notation {1-10} the inhomogeneous ECE field equation in

the approximation of vanishing gravitational torsion is:
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where F is the Hodge dual of the electromagnetic field form F and R is the Hodge dual of the

curvature or Riemann form of ECE theory. The subscript in Eq. (1) means that the

~s
gravitational sector is described by the wedge product R * q, where q is the tetrad form. In
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vector notation Eq. ( | ) becomes two laws of ECE theory, the Coulomb and Ampere
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Here E is the electric field strength in volts per meter, / is the charge density inCm

C’ o isthe S.I. vacuum permittivity,__B' is the magnetic flux density in tesla:_.l is the current
density in C s-‘ meter— ,land /~° is the S.I. vacuum permeability. These are the same laws as
in MH theory, but ECE derives them from geometric first principles, and is able to compute
the charge density and components of the current density from line elements used in the
theory of gravitation. The choice of line elements is important, because not only must they be
exact solutions of the EH equation, but must also be geometrically correct {13-15}. These
requirements are described in more detail by Crothers in Section 3 of paper 93 of
www.aias.us. Here we base our discussion on that Section 3, using the same notation. The
results are further discussed in Section 3 of this paper.

The first example discussed in this paper is the Schwarzschild class of static
vacuum solutions. As shown by Eddington { \(;} and Crothers {13-15}, there is an infinite

number of possible solutions of the EH equation for this class of metrics. The most general

«
form of the line element for this class fo metrics has been given by Crothers {13-15} and is:
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Here f\ (( (OB , g ((C‘BB and C ( r) are a priori unknown positive valued analytic

functions that must be determined by the intrinsic geometry of the line element and associated
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boundary conditions. In the class of vacuum solutions the L tensor vanishes:
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The radius of curvature {13-15} is defined by:
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Using ( \.\— ) in the EH field equation gives:
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Crothers has shown furthermore { | } that the admissible form of C ( r ) that satisfies the

intrinsic geometry of the line element and also the required boundary conditions must be
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where r, and n are entirely arbitrary constants and d is a constant that depends on the mass
of the gravitational field, but which cannot be identified with a point mass M. The line

element ( 8 ) is well defined on
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and has a singularity if and only if:
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Since r is never equal to o ln Eq. ( a ), no such singularity occurs. There is no black hole
singularity. Numerous other errors of the standard model have also been pointed out by
Crothers {13 - 15}. These are irretrievable errors and so standard model cosmology must be
discarded and replaced by Crothers metrics. The solution of the EH equation obtained

originally by Karl Schwarzschild { \‘8 } is the special case:

r\‘-B, o = 0y ¢ 5(“ ._(\:t)

Using this line element it was found by computer algebra that the charge and current densities
vanish. The reason for this is that the line element ( 2 ) is Ricci flat, i.e. all components of
the Ricci tensor vanish, and consequently the Ricci scalar curvature. All the line elements of
the spherically symmetric and static Schwarzschild class will give this result, because they
are vacuum line elements. The vacuum is defined as Ricci flat. There is an infinite number of
such line elements that are exact solutions of the Einstein Hilbert equation, but only the
Crothers class is acceptable as also being rigorously correct in differential geometry. In this
case the inhomogeneous ECE field equations have the same vector form precisely as the

Maxwell Heaviside inhomogeneous field equations. They are the vacuum Coulomb law:
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For any line element that is not Ricci flat a finite charge / current density is
obtained, as in paper 93 of www.aias.us. The correct way of computing the ECE charge
current density from the original line element of Schwarzschild is from eq. ( 8 ) of this
paper. In the generalization ( L\- ) of the Minkowski element, the a priori unknown A and B

! / 3 [
must be functions of C . The line element ( q ) is obtained form the line element ( \—‘-)
using the Einstein Hilbert field equation, so the line element ( ? ) must be used to compute
ECE charge and current densities, as in this paper. A Lehnert type { {4} vacuum current
charge density may conceivably be obtained from a line element that is not Ricci flat in the
absence of canonical energy-momentum density. In that case, the “vacuum” is a different one
from that of the Schwarzschild class, all of whose members are Ricci flat. The usual
definition of “vacuum” in general relativity is therefore that the Ricci tensor vanishes and the
canonical energy momentum density ten(sc%r vanishes. In the Schwarzschild vacuum the ECE
o
charge current density vanishes for all A’ as we have seen. So ECE is rigorously self-
consistent conceptually and mathematically. It is the first successful generally covariant
unified field theory that can be used in electrical engineering with the inclusion of the spin
connection.
The second example given in this section is Crothers’ generalization of the line

element for the incompressible sphere of fluid obtained in 1916 by Schwarzschild { Q 6}.In

the notation used by Crothers in Section 3 of paper 93 his generalization is:
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It was found by computer algebra (using a program written by HE) that this line element



obeys the fundamental equation: |
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usually known as the first Bianchi identity. (In fact it was discovered by Ricci and Levi-

Civita.) Having checked the line element in this way the computer algebra was used to find

that the charge density is proportional to: (
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and the current densities to:
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These are graphed in Figs. (1) to (3). These results pertain to the interior of the sphere only

(o)
and depend on a non-zero primordial voltage cA  being present, proportional to the




electronic charge -e regarded as a fundamental constant. Outside the sphere of incompressible
(o)
fluid the charge and current densities vanish even for non-zero cA . As pointed out by
Crothers, two line elements are needed for a source of the gravitational field, one for the
interior of the source, another for the exterior, where the gravitational field is modeled
mathematically by the center of mass, a purely mathematical concept. This is explained
further in Section 3 of this paper. So if a classical electron is modeled like this, it has charge
and current density in its interior, but not around it. Obviously this conflicts with the laws of
classical electrodynamics, which show that an electron is a source for an electric field, and if
it moves with time, radiates. To describe this correctly, a rigorous Crothers type line element
is needed that gives a charge current density both in the interior and exterior of a source.

None of the line elements of the standard model can be accepted because they are

geometrically incorrect.




Concerning the Standard (Big Bang) Cosmological
Model

Stephen J. Crothers!

Non-Static Spherically Symmetric Metric Manifolds

It has been frequently claimed by the proponents of the Standard (Big Bang) Cosmological
Model that cosmology truly became a science with the advent of Einstein’s General Theory
of Relativity and the subsequent works of Friedmann, Lemaitre, Robertson, and Walker. The
essential theoretical elements underlying the alleged Big Bang cosmology are codified in what
has become known as the Friedmann-Lemaitre-Robertson-Walker (FLRW) line-element.This
line-element has three standard forms:

2 2 R(t) 2 0.2 ( 02 1 ain2 B2

ds® = dt? — ————— [dr® +r* (d§? + sin® 8dp?)] , (1)
1+ 50

2 2 p2 dr? 20102 | 207 2

ds® = dt* — R*(t) lfkf2+f (d6? + sin? 6dp?) | , (2)
2
t

ds? = dt* — RT() [dx? + sin® x (d6° + sin’ 8d?)] . (3)

"The path to these line-elements is through a tortuous series of transformations of coordi-
nates and assumptions. The starting point is to assume that:

(a) the desired line-element can be written in the form ds® =dt? + g,;dz*d27, (i, =1,2,3);

(b) spacetime is spatially homogeneous and isotropic for any observer, located anywhere in
the Universe and at rest with respect to the mean motion of matter in the observer’s
neighbourhood.

In accordance with these assumptions it is next supposed that the sought for line-element
can be expressed in the spherically symmetric general form

ds® = e’dt? — e*dr? — et (r?d§? + r?sin® §dp?) + 2adrdt,

where v, A, u are functions of 7 and ¢t. By a series of coordinate transformations this line-
element is reduced to the the form,

ds? = dt? - e* (dr2 + 72d6? + 2 sin? Gdgaz) , (4)

wherein = u(r,t) = f(r) + h(t).

Now comes a crucial step: to find, in terms of (4), a solution to Einstein’s field equations
R, — % 9,0 = KT, # 0, without specific knowledge of T,,, . By spatial isotropy it is asserted
that Ty, =T,y =Ty3, by which a 2nd-order differential equation is obtained for f(r). Note
however that one cannot obtain an expression leading to an explicit expression for A(t), which
remains a priori unknown. Solving the differential equation for f(r), the line-element (1) is
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obtained, and by implicit coordinate transformations, line-elements (2) and (3) are obtained.
To obtain (2) from (1), set

and to obtain (3) from (2), set
_ 1
f=-—=siny.
vk

It must be noted that in the line-elements (1), (2) and (3), the quantities r,7, and x do
not denote distances, radial or otherwise, in the spacetime they equivalently describe. Line-
elements (1), (2) and (3) share the same intrinsic geometrical structure as the usual line-
element, in spherical coordinates, for Minkowski space, upon which they are fundamentally
based. This is so because a geometry is completely determined by the form of its line-element
1, 2].

Since line-elements (1), (2) and (3) share the same basic intrinsic geometry, that same
intrinsic geometry must be applied to all these line-elements, to determine, in each case,
quantities associated with the spacetime they describe. The radius of curvature and the
proper radius are therefore obtained for each line-element from the components of the metric
tensor thereof and the fixed geometrical relations between them (3, 4, 5, 6]. In the case of
(1), the radius of curvature R, is

rR(t)
Be=—5
1+ ZT
and the proper radius R, is
dr

=R(t) | ———.
Rp ()/1+§T2

R, = TR(t),

In the case of (2),

dr
R, = R(t / —_—
»= R0 | T
In the case of (3),
R(t) .,
R, = —*siny,
e = 5 X
R(t) /
R,=— [ dx
* =k
Note that in each case, R, # R, in general.

Now it is also assumed by the Standard Model cosmologists that in (1), 0 < r < o0, in
(2),0 < 7 < oo, and in (3), 0 < x < 7 [2, 7, 8]. However, no Big Bang cosmologist has
ever proved that these domains on the respective variables are valid. They have all only ever
assumed that they are valid. That the assumptions are false is rather easily demonstrated
[5, 6]. The correct intervals are 0 < r < %, 0<7< ﬁ and 2n7 < Z +2n7 (n=0,1,2,...).

Notwithstanding the fact that R(t) is a priori unknown, it is also assumed by the Big
Bang cosmologists that R(t) is well-defined in line-elements (1) to (3), simply because those
line-elements satisfy the field equations. However, that satisfaction of the field equations is a



necessary but insufficient condition for a solution to Einstein’s gravitational field has not been
realised by the Standard Model cosmologists. In addition to the field equations, the intrinsic
geometry of the line-element and boundary conditions must also be satisfied. Application
of the intrinsic geometry of line-elements (1), (2) and (3) shows that a well-defined R(t)
therein does not exist: R(t) is necessarily infinite for all values of the time ¢. This means
that Einstein’s Universe, insofar as the FLRW configuration is concerned, is infinite and
unbounded in both space and time, and is therefore actually independent of time [5, 6].

The Friedmann Models

Friedmann’s equation is dependent upon the assumption of a well-defined R(¢) 7, 9, 10}:

. - 8rCG
R 4k = T2 R, (5)

where p=p(t) is the proper density of a Universe modelled by the tensor for a perfect fluid,

’T,uu = (p + p) uyuu - pguuv (6)

where p = p(t) is pressure and u,, is the covariant world-velocity of flnid particles. Both p
and p are functions of t alone owing to the assumption of homogeneity. The derivation of (5)
completely ignores the issue of satisfaction of the intrinsic geometry of the line-element (1),
and its equivalents. Also, setting to zero the covariant derivative of (6), as 7%, =0, the Big
Bang cosmologists obtain the equation of continuity, as

ﬂ+(p+p)%=0, (M
where the validity of this expression is also contingent upon the validity of the assumption
of a well-defined R(t) in metric (1) and its equivalents.

Now by setting p = 0 (i.e. for a matter-dominated Universe), the Standard Model pro-
ponents reduce (7) to,
pR® = const.

and Friedmann’s equation to,
2

A
fv (8)

where A > 0 is a constant that subsumes R(t,), where t; is alleged to be the current age of
the Universe.
The Hubble relation is defined by the Big Bang cosmologists as:

R +k=

The “present day” value of Hubble’s “constant” is claimed to be H, = H(ty). Using this in
Friedmann’s equation (5), the Big Bang cosmologists obtain their so-called “critical density”,
3HS
Pe= S~
8nG



and their so-called “deceleration parameter”, with p =0,

_4nGpy _ pg
do = 3H2 — 5.
0 2pc

where p, = p(ty). Again, all these results completely ignore the intrinsic geometry of the
line-element and rest upon the unproven assumption that R(¢) is a priori well-defined in the
line-element.

The so-called “Friedmann” models involve solving (8) for the three cases k = 0, 1, and
are therefore based upon the unproven assumption of a well-defined R(t) in the line-element
(1) and its equivalents. Yet no relativist has ever proved that there exists an a priori well-
defined R(t), because none of them have ever realised that R(t) must satisfy the intrinsic
geometry of the line-element (1), and its equivalents.

Since it is easily proved [5] that R(t) is necessarily infinite for all values of time ¢, the
whole Standard (Big Bang) Cosmological Model is fallacious.

Recapitulation and Summary

The Big Bang Cosmology makes the assumptions (a) and (b) given above, and obtains the
line-element (1), and by implicit coordinate transformations, metrics (2) and (3), satisfying
the field equations.

The range on the variables r,7 and x in line-elements (1), (2) and (3) respectively are
never deduced by the Big Bang proponents by an application of the intrinsic geometry of the
line-elements. Instead, they have merely assumed, erroneously, that 0 < r < 00, 0 < 7 < o
and 0 < y < .

The intrinsic geometry of the line-element has been completely ignored by the relativists,
or more accurately, has gone thoroughly unrecognised so that it has never been applied by
them.

Ignorance of the intrinsic geometry of the line-element manifests in the unproven (and
demonstrably false) assumption that R(t) is a priori well-defined.

Using the false assumption that R(t) is well-defined, the Friedmann models and all the
other Big Bang paraphernalia are constructed.

The Standard Cosmology and black hole proponents have never realised that there is a
clear geometrical distinction between the radius of curvature (from the Gaussian curvature)
and the proper radius (the radial geodesic) in the non-Efcleethean? spherically symmetric
pseudo-Riemannain metric manifold of Einstein’s gravitational field. They have therefore
never realised that on the usual Minkowski line-element in spherical coordinates, the radius
of curvature and the proper radius are identical (owing to the fact that Minkowski space is
pseudo-Efcleethean). They have failed to understand that a geometry is entirely determined
by its line-element. Furthermore, they have never realised that, in general, the quantity r
appearing in their usual line-elements is neither a radius nor a distance in the spacetime
described by those line-elements, but is in fact only a parameter for the radius of curvature
and the proper radius of those line-elements.

In short, Big Bang cosmology and black holes are based upon fatal errors in the elementary
differential geometry of a spherically symmetric metric manifold, and so they are entirely
false.

2For the geometry due to Efcleethees, usually and abominably rendered as Euclid.



Contrary to the now almost daily claims by the astronomers and astrophysicists, nobody
has ever found a black hole. The alleged signatures of a black hole are an infinitely dense
singularity and an event horizon. Hundreds of black holes have alleged to have been dis-
covered, yet not one instance of an infinitely dense singularity or one instance of an event
horizon has been identified. This amplifies that fact that the black hole did not come from
observations. The notion of the black hole did not exist before it was conjured up from
General Relativity. It is an entirely theoretical object that has not been found in Nature.
But the theoretical derivation of the black hole is a gross violation of differential geometry.
therefore, it is fallacious.

Similarly, before it was conjured up from General Relativity, the Big Bang concept did
not exist. Hubble’s relation has been reformulated as a red-shift/cosmological recessional
velocity relation, from a red-shift/distance relation, tenuous to begin with, to give some fa-
cade of physical validity. Being also a creature of pure theory, allegedly derived from General
Relativity, Big Bang fails completely since it too is due to fatal errors in differential geome-
try. One cannot interpret observations in terms of concepts derived from General Relativity
by erroneous mathematics. Yet that is precisely what the astronomers and astrophysical
relativists have always done.

As for the CMB, its most likely source is the oceans of the Earth [11 — 18]. In any event
it cannot be the afterglow of a Big Bang, as so commonly claimed.
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Fig. la-c. Homogeneous Fluid Sphere, po=1, k=1, ¥a=1, %0=U

20 T — T
“_H\-\\-
o 157
) \
-
%
c
(1] .
S 10
4] ™,
B
= N
() 5 '\“_\ ]
\H\
\\‘—
R
_\“‘*-—ﬂ____‘_
] — - —— . . —
] [ 0.4 8.6 8.8 1 1.2 1.4
chi
%) — — —
-8.85 [ J
\_\\\\ J
-0.1 *«-.\\
L \“
"
_,I -0.15 \“"\.._
Ny
\"’\w
-0.2 ‘\_\"‘-\.____h\_.
-8.25 I J
-9.3 , . , , - ,
a 8.2 8.4 8.6 0.8 1 1.2 1.4
chi
~ 0 g L -
a 7
-y /‘
Iy
o =5} f
o
Q
£ f
= |
=
.Ei' -10 | (
" |
"
8 -15 | l
Q
=
=]
=
~20 : : —- : —_ :
a 8.2 a.4 a.6 8.8 1 1.2 1.4
chi




Fig. 2a-d. Generalized Kerr-Newman, g=1, a=1, alpha=1, theta=pi/2
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kg. ja-d. Generalized Kerr-Newman, ¢=U, a=1, alpha=1, theta=py/ 2
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Fig

. 4a-d. Generalized Kerr-Newman, q=1, a=0, alpha=1, theta=pi/2
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I1g. 5a-d. Generalized Kerr-Newman, q=1, a=2, alpha=1, theta=pi/2
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Fig. 6a-d. Generalized Kerr-Newman, q=2, a=1, alpha=1, theta=pi/.
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