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ABSTRACT

| extend my thanks to Professor Gerardus ‘t Hooft, Nobel Laureate in Physics, for making
more widely known my work on black hole theory, big bang cosmology, and Einstein’s
General Theory of Relativity, by means of his personal website, and for providing me thereby
with the opportunity to address the subject matter - supported by extensive references to
primary sources for further information - in relation to his many comments, by means of this
dedicated paper. The extensive mathematical appendices herein are not prerequisite to

understanding the text.
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| got my own way, to go,

And now | want,

To take your minds;

I, believe, if you could see,

The blood between the lines,

I, believe, that you could be,

A better kind;

Please lead the way so the unborn can play,
On some greener hill;

Laugh as the flames eat their burning remains,

Fools die laughing still.t

Y “Fools’, Deep Purple, Fireball, 1971, (Gillan, I., Glover,
R., Lord, J., Blackmore, R., Paice, I.)
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l. Introduction

Gerardus ‘t Hooft is a Dutch professor of
physics at the University of Utrecht in the
Netherlands. He is a winner of the Nobel
Prize for physics. He is currently, and for some
years has been, the Editor in Chief of the
journal Foundations of Physics. He has kindly
brought attention to my writings on black
holes, big bang cosmology, and General
Relativity, on his personal website. I'm
honoured that Professor ‘t Hooft has taken
the time and trouble to inform people of my



research proving the falsity of black hole
theory, big bang cosmology, and Einstein’s
General Theory of Relativity. Although he
comments on the works of five particular
scientists, he has allocated perhaps the most
of his comments to me.

Mr. ‘t Hooft [1] refers cryptically to the five
scientists as Mr. L, Mr. C, Mr. DC, Mr. E, and
Mr. AL, although it is a well known secret that
Mr. L is Dr. Chung Lo of the Applied and Pure
Research Institute, Mr. C is me, Mr. DC is Dimi
Chakalov (independent researcher)?, Mr. E is
Professor Myron W. Evans of the Alpha
Institute for Advanced Study, and Mr. AL is
Professor Angelo Loinger of the Dipartimento
di Fisica, Universita di Milano, Italy; for those
Readers who were not aware of the well
known secret. Mr. ‘t Hooft provided a link on
his webpage to an interesting paper by
Professor Loinger, but none, unfortunately, to
me or the other scientists. | therefore
elaborate herein on the many comments Mr.
‘t Hooft has made on his webpage concerning
me and my scientific work.

| shall begin by comparing the generic
defining characteristics of all alleged black
hole wuniverses to all alleged big bang
universes as they require no mathematics to
fully understand.

Il. Black holes and big bangs in contrast

There are four different types of black hole
universes advanced by the astrophysical
scientists; (a) non-rotating charge neutral, (b)
non-rotating charged, (c) rotating charge
neutral, (d) rotating charged. Black hole
masses or ‘sizes’, are not types, just masses or
sizes of the foregoing types. There are three
purported types of big bang universes and
they are characterised by their constant k-
curvatures; (a) k = -1, negative spacetime
curvature and spatially infinite, (b) k = 0O, flat
spacetime and spatially infinite, (c) k = 1,

2 http://www.god-does-not-play-dice.net
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positive spacetime curvature and spatially
finite. Compare now the generic defining
characteristics of all black hole universes with
those of all big bang universes [2, 3, 4, 5].

All black hole universes:

(1) are spatially infinite

(2) are eternal

(3) contain only one mass

(4) are not expanding (i.e. are static or
stationary)

(5) are either asymptotically flat or
asymptotically curved.

All big bang universes:

(1) are either spatially finite (1 case; k=1) or
spatially infinite (2 different cases; k = -1,
k=0)

(2) are of finite age (~13.8 billion years)

(3) contain radiation and many masses

(4) are expanding (i.e. are non-static)

(5) are not asymptotically anything.

Note also that no black hole universe even
possesses a big bang universe k-curvature.

Comparison of the defining characteristics of
all black hole universes with all big bang
universes immediately reveals that they are
contradictory and so they are mutually
exclusive; they cannot co-exist. No proposed
black hole universe can be superposed with
any other type of black hole universe, with
any big bang universe, or with itself. Similarly,
no proposed type of big bang universe can be
superposed with any other type of big bang
universe, with any black hole universe, or
with itself. All proponents of black holes are
blissfully unaware of these simple
contradictions and so they combine (i.e.
superpose) their black hole universes with
black hole universes and with big bang
universes to conjure up black hole big bang
hybrid universes ad arbitrium, and without
ever specifying what black hole universes in
what big bang universes they intend.



Furthermore, General Relativity is a nonlinear
theory and so the Principle of Superposition
is invalid therein. Let X be some alleged black
hole universe and Y be some alleged big bang
universe. Then the linear combination (i.e.
superposition) X + Y is not a universe. Indeed,
X and Y pertain to completely different sets
of Einstein field equations and so they have
absolutely nothing to do with one another
whatsoever.

Despite the contradictory nature of the
defining characteristics of black hole
universes and big bang universes, and despite
the fact that the Principle of Superposition is
invalid in General Relativity, Mr. ‘t Hooft [1, 6]
superposes and says that multiple black holes
exist, along with other matter such as stars
and galaxies, and all together in some
(unspecified) big bang universe [7].

“We not only accept the existence of black
holes, we also understand how they can
actually form under various circumstances.
Theory allows us to calculate the behavior of
material particles, fields or other substances
near or inside a black hole. What is more,
astronomers have now identified numerous
objects in the heavens that completely match
the detailed descriptions theoreticians have
derived. These objects cannot be interpreted
as anything else but black holes. The
‘astronomical black holes’ exhibit no clash
whatsoever with other physical laws. Indeed,
they have become rich sources of knowledge
about physical phenomena under extreme
conditions. General Relativity itself can also
now be examined up to great accuracies.” [6]

Mr. ‘t Hooft [7] begins his exposition of big
bang creationism with the following words,

“General relativity plays an important role in
cosmology. The simplest theory is that at a
certain moment “t = 0”, the universe started
off from a singularity, after which it began to
expand.”

www.sjcrothers.plasmaresources.com/index.html

and he concludes from the Friedman-
Robertson-Walker metrics that,

“All solutions start with a ‘big bang’ at t = 0.”
(7]

All so-called black hole solutions for various
respective sets of Einstein field equations are
also said to pertain to stars and other masses,
including the Sun and the Earth. For instance,
according to Mr. ‘t Hooft [7],

“Einstein’s equation, (7.26), should be exactly
valid. Therefore it is interesting to search for
exact solutions. The simplest and most
important one is empty space surrounding a
static star or planet. There, one has

T,=0”"

Consequently, all the generic defining
characteristics listed above for black hole
universes apply equally to stars and planets
and such, and they too are supposed to
subsist in some unspecified big bang
universe. Black hole universes differ however
to those of stars and planets described by the
very same equations on a secondary level.
For instance, all black holes have a so-called
‘event horizon’ within which is located an
‘infinitely dense singularity’ at which
spacetime is ‘infinitely curved’; stars and
planets have no event horizons or
singularities. Mr. ‘t Hooft [1, 6, 7], as is usual
for cosmologists, urges that singularities,
which are actually just places in a
mathematical expression where it is
undefined, are physical entities. Mr. ‘t Hooft,
along with the astrophysical scientists, reifies
points in an equation where that equation is
undefined.

Since  Einstein’s  gravitational field s
spacetime curvature, it follows that the
cosmologists, including Mr. ‘t Hooft,
necessarily maintain that Einstein’s gravity is
infinite at a black hole singularity. These



infinities of density, spacetime curvature, and
gravity are also said to be physically real. For
instance, according to Hawking [8],

“The work that Roger Penrose and | did
between 1965 and 1960 showed that,
according to general relativity, there must be
a singularity of infinite density and space-
time curvature, within the black hole. This is
rather like the big bang at the beginning of
time..”

According to Carroll and Ostlie [9],

“A nonrotating black hole has a particularly
simple structure. At the center is the
singularity, a point of zero volume and
infinite density where all of the black hole’s
mass is located. Spacetime is infinitely curved
at the singularity. The black hole’s
singularity is a real physical entity. It is not a
mathematical artifact . ..”

According to Dodson and Poston [10],

“Once a body of matter, of any mass m, lies
inside its Schwarzschild radius 2m jt
undergoes gravitational collapse . . . and the
singularity becomes physical, not a limiting
fiction.”

According to Penrose [11],

“As r decreases, the space-time curvature
mounts (in proportion to r?), becoming
theoretically infinite at r = 0.”

And according to Mr. ‘t Hooft [1],

“C is ‘self taught’, so he had no math courses
and so does not know what almost means
here, in terms of carefully chosen limiting
procedures.”

How does Mr. ‘t Hooft know if | have taken
any mathematics courses or not? He doesn’t!
He certainly never asked me about it. What
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evidence does he adduce for his charge?
None! Mr. ‘t Hooft just invented this charge
for his own convenience. And for what it’s
worth, | have taken formal university courses
in mathematics; not that it makes any
difference to the scientific realities.

As for “carefully chosen limiting procedures”,
Dodson and Poston have already told us that
a black hole singularity is “not a limiting
fiction”. Carroll and Ostlie have already told
us that “The black hole’s singularity is a real
physical entity. It is not a mathematical
artifact”. Hawking and Penrose have already
told us that “there must be a singularity of
infinite density, within the black hole.”
Penrose has already told us that spacetime
curvature becomes “theoretically infinite at r
=0"

It is not difficult to see when a limiting
procedure is employed or not, and it is
certainly not employed by the foregoing
Authors, in their very own words. Such is the
nature of the alleged black hole.

There are two types of black hole singularity
reported by cosmologists and astronomers,
according to whether or not their black hole
is rotating. In the case of no rotation the
singularity is a point; in the case of rotation
the singularity is the circumference of a
circle. Cosmologists and astronomers call
them ‘physical singularities’; and so does Mr.
‘t Hooft [6]. These and other mathematical
singularities of black hole equations are
reified so as to contain the masses of black
holes and to locate their event horizons.
Black holes are said to range in size (by
means of their masses) from micro to mini to
intermediate to supermassive to ultra-
supermassive, up to billions of solar masses.

Since singularities are actually only places in
an equation where the equation is undefined,
owing for example, to a division by zero,
singularities are not real physical entities,



contrary to the claims of the cosmologists
and astronomers.

Similarly, astrophysical scientists assert that
there was a big bang singularity, also
possessing various associated physically real
infinities. According to Hawking [12],

“At the big bang itself, the universe is thought
to have had zero size, and to have been
infinitely hot.”

That which has zero size has no volume and
hence cannot contain mass or have a
temperature.  What is  temperature?
According to the physicists and the chemists
it is the motion of atoms and molecules. The
more energy imparted to the atoms and
molecules the faster they move about and so
the higher the temperature. In the case of a
solid the atoms or molecules vibrate about
their equilibrium positions in a lattice
structure and this vibration increases with
increased temperature. According to Pauling
[13],

“As the temperature rises, the molecules
become more and more agitated; each one
bounds back and forth more and more
vigorously in the little space left for it by its
neighbours, and each one strikes its
neighbours more and more strongly as it
rebounds from them.”

Increased energy causes atoms or molecules
of a solid to break down the long range order
of its lattice structure to form a liquid or gas.
Liquids have short range order, or long range
disorder. Gases have a great molecular or
atomic disorder. In the case of an ideal gas its
temperature is proportional to the mean
kinetic energy of its molecules [14, 15, 16],

%w:%m<vz>

www.sjcrothers.plasmaresources.com/index.html

wherein <v?> is the mean squared molecular
speed, m the molecular mass, and k is
Boltzman’s constant.

Now that which has zero size has no space for
atoms and molecules to exist in or for them
to move about in. And just how fast must
atoms and molecules be moving about to be
infinitely hot? Zero size and infinitely hot -
there is no such thing. Nonetheless,
according to Misner, Thorne and Wheeler
[17],

“One crucial assumption underlies the
standard hot big-bang model: that the
universe ‘began’ in a state of rapid expansion
from a very nearly homogeneous, isotropic
condition of infinite (or near infinite) density
and pressure.”

Just how close to infinite must one get to be
“near infinite”? There are no such things as
infinite or “near infinite” density and pressure
either, just as nothing can have infinite
gravity.

Near infinities of various sorts are routinely
entertained by cosmologists and
astronomers. Here is another example; this
time it’s Professor Lawrence Krauss [18] of
Arizona State University, who says,

“But is that, in fact, because of discovering
that empty space has energy, it seems quite
plausible that our universe may be just one
universe in what could be almost an infinite
number of universes and in every universe
the laws of physics are different and they
come into existence when the universe comes
into existence.”

Just how close to infinite is “almost an
infinite number”? There is no such thing as
“almost an infinite number” at all.



Krauss [18] reaffirms Hawking’s zero size
beginning of the big bang universes with the
following,

“There’s no real particles but it actually has
properties but the point is that you can go
much further and say there’s no space, no
time, no wuniverse and not even any
fundamental laws and it could all
spontaneously arise and it seems to me if you
have no laws, no space, no time, no particles,
no radiation, it is a pretty good
approximation of nothing.”

Thus, the Universe sprang into existence from
absolutely nothing, by some big bang
creationism, “at time t = 0” [7] and nothing,
apparently, is “a good approximation of
nothing” [18]. And not only is nothing a good
approximation of nothing, Krauss [18] says,

“But | would argue that nothing is a physical
quantity. It’s the absence of something.”

Krauss [19] reiterated the big bang universes
creation ex nihilo dogma, thus,

“There was nothing there. There was
absolutely no space, no time, no matter, no
radiation. Space and time themselves popped
into existence which is one of the reasons
why it is hard ...”

Yet despite the zero size, the infinities and
near infinities possessed by nothing, and big
bang creation ex nihilo, Hawking [12] still
admits that,

“energy cannot be created out of nothing”
Thus stands yet another contradiction.
lll. A black hole is a universe
Consider now a black hole universe; the type

does not matter. Each and every black hole is
indeed an independent universe by the very
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definition of a black hole, no less than the big
bang universes are independent universes,
although the proponents of black holes and
big bangs, including Mr. ‘t Hooft, do not
realise this.

The black hole universe is not contained
within its so-called ‘event horizon’ because its
spacetime supposedly extends indefinitely far
from its so-called ‘singularity’. Recall from the
list of generic defining characteristics that all
types of black hole universes are spatially
infinite and eternal, and that they are either
asymptotically flat or asymptotically curved.
There is no bound on asymptotic, for
otherwise it would not be asymptotic, and so
every type of black hole constitutes an
independent universe, bearing in mind also
that each different type of black hole
universe pertains to a different set of Einstein
field equations as well, and therefore have
nothing to do with one another whatsoever.
Without the asymptotic condition one can
write as many non-asymptotic non-
equivalent solutions to the corresponding
Einstein field equations for the supposed
different types of black holes as one pleases,
none of which contains a black hole.

According to the Dictionary of Geophysics,
Astrophysics and Astronomy [20],

“Black holes were first discovered as purely
mathematical solutions of Einstein’s field
equations. This solution, the Schwarzschild
black hole, is a nonlinear solution of the
Einstein equations of General Relativity. It
contains no matter, and exists forever in an
asymptotically flat space-time.”

According to Penrose [11],

“The Kerr-Newman solutions ... are explicit
asymptotically flat stationary solutions of the
Einstein-Maxwell equation (A = 0) involving
just three free parameters m, a and e. ... the
mass, as measured asymptotically, is the



parameter m (in gravitational units). The
solution also possesses angular momentum,
of magnitude am. Finally, the total charge is
given by e. When a = e = 0 we get the
Schwarzschild solution.”

According to Wald [21],
“The charged Kerr metrics are all stationary
and axisymmetric ... They are asymptotically

flat...”

| illustrate the black hole universe in figure 1.

flat or curved spacetime

spacetime
curvature

¥

to the singularity
of “infimite’ curvature

Figure 1

As the ‘radial’ distance from the black hole
singularity  increases  indefinitely  the
spacetime curvature asymptotically
approaches either flat or curved spacetime;
thus, if R, is the radial distance, R, - . Note
again that at the singularity gravity is infinite
owing to infinite spacetime curvature there.
This is what Mr. ‘t Hooft [6] calls a “physical
singularity” or  “curvature  singularity”.
Furthermore, as the ‘radial distance’
increases it approaches and then grows larger
than the radius of the event horizon of the
black hole, the so-called ‘Schwarzschild
radius’, also sometimes called the
‘gravitational radius’.  The ‘Schwarzschild
radius’ is what Mr. ‘t Hooft and the
astrophysical scientists call a ‘coordinate
singularity’, which they say can be removed
by some change of coordinate system.
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Consider now a black hole ‘binary system’.
Such a binary system is also supposed to be
in some (unspecified) big bang universe. |
have already shown above that no black hole
universe can be combined with any other
universe or with itself, and so the notions of a
black hole binary system and black hole
collisions and mergers are inconsistent with
the theory of black holes itself. To reaffirm
this conclusion refer to figure 2 in which two
supposed black holes are depicted.

flat or curved spacetime

spacetime
curvature

spacetime

curvature
L ¥

to the singularity
of black hole 1
(infinite curvature)

to the singularity
of black hole 2
(infinite curvature)

Figure 2

Recall again that the spacetimes of all black
hole universes are either asymptotically flat
or asymptotically curved, by definition. Note
that in figure 2 it is immediately apparent
that each black hole significantly disturbs the
asymptotic nature of the spacetime of the
other black hole and so neither of their
spacetimes is asymptotically anything.
Indeed, each black hole encounters an
infinite spacetime curvature (infinite gravity)
at the singularity of the other. This is true no
matter how far from one another the black
holes might be imagined, because there is no
bound on asymptotic, for otherwise it would
not be asymptotic. Thus the presence of
another black hole Vviolates the very
definition of a black hole itself and so there
cannot be multiple black holes. Thus the
black hole is necessarily a one-mass universe,
on the assumption that the related equations
even contain a mass in the first place. Such a
model bears no relation to reality.
Nonetheless it is routinely claimed by



cosmologists and astronomers that not only
are there billions of black holes (types
unspecified), they are all present in some big
bang universe (also unspecified), none of
which can be superposed. NASA scientists,
for example, have reported that they have
found 2.5 million black holes (types
unspecified) with their WISE survey [22]. But
then none of their black holes are
asymptotically anything since each and every
one of them encounters 2, 499, 999 infinite
spacetime curvatures around it, and so none
of their black holes even satisfies the
definition of a black hole. And all these black
hole universes, despite being eternal, are
inside some big bang expanding universe of
finite age, ~13.8 billion years.
Notwithstanding, Daniel Stern [22], a
Principal Scientist for the NASA/JPL WISE
Survey, reports,

“We’ve got the black holes cornered.”
Astronomer Royal, Martin Rees [23], says,

“Black  holes, the most remarkable
consequences of Einstein’s theory, are not just
theoretical constructs. There are huge
numbers of them in our Galaxy and in every
other galaxy, each being the remnant of a
star and weighing several times as much as
the Sun. There are much larger ones, too, in
the centers of galaxies.”

All the different black hole ‘solutions’ are also
applicable to stars and planets and such.
Thus, these equations do not permit the
presence of more than one star or planet in
the universe. In the case of a body such as a
star, the only significant difference in figures
1 and 2 is that the spacetime does not go to
infinite curvature at the star, because there is
no singularity and no event horizon in the
case of a star (or planet).
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IV. Gravitational collapse

Mr ‘t Hooft [1] adds his own invention to the
notion of the mass of a black hole and its
infinite gravity, in his discussion of the
formation of a black hole.

“Matter travels onwards to the singularity at
r = 0, and becomes invisible to the outside
observer. All this is elementary exercise, and
not in doubt by any serious researcher.
However, one does see that the Schwarzschild
solution (or its Kerr or Kerr-Newman
generalization) emerges only partly: it is the
solution in the forward time direction, but the
part corresponding to a horizon in the past is
actually modified by the contracting ball of
matter. All this is well-known. An observer
cannot look that far towards the past, so he
will interpret the resulting metric as an
accurate realization of the Schwarzschild
metric. And its mass? The mass is dictated by
energy conservation. What used to be the
mass of a contracting star is turned into mass
of a ‘ball of pure gravity’. | actually don’t care
much about the particular language one
should use here; for all practical purposes the
best description is that a black hole has
formed.” [1]

Note that Mr ‘“t Hooft urges that a
mathematical point (and indeed the
circumference of a circle too) can contain
matter. But that is quite impossible - one
might just as well claim that the centre of
mass of a body (a mathematical artifice) is a
real object, and has an infinite density. Also
note that this mass, from a star, that forms
his black hole, produces a “ball of pure
gravity”. However, the mathematical point he
reifies, at his “singularity at r = 0”, for infinite
gravity, is not a ball, and neither is the
universe that contained his star in the first
place.

Recall that all the purported black hole
solutions to Einstein’s field equations each



constitute an independent universe that
contains only one mass, that of the black hole
itself, on account of the asymptotic nature of
their respective spacetimes. Mr. ‘t Hooft [1, 6,
7] refers only to asymptotically flat black hole
universes, by virtue of his invoking of only
Schwarzschild, Reissner-Nordstrém, Kerr, and
Kerr-Newman black holes. Recall further, that
all black hole equations, according to the
proponents thereof, pertain to the ‘outside’
of a star without any change in their form;
the only difference being that a star has no
event horizon and no singularity, and so all
the generic defining characteristics of all
black hole universes also pertain to stars.
Consequently, to result in any one of these
solutions for the formation of a black hole it
must begin with a universe that contains only
one mass, such as a lone star. If Mr. ‘t Hooft,
to form a black hole, begins, as he apparently
does, with a universe full of stars, since he
talks of clusters of stars [1], he does not begin
with a relativistic universe, but a Newtonian
universe. Indeed, according to Mr. ‘t Hooft

(1],

“And now there is a thing that L and C fail to
grasp: a black hole can be seen to be formed
when matter implodes. Start with a regular,
spherically symmetric (or approximately
spherically symmetric) configuration of
matter, such as a heavy star or a star cluster.”

Since a black hole is actually, according to the
cosmologists’ actual definition of a black
hole, a one mass universe, with the collapse
of Mr ‘t Hooft’s star into a black hole, the rest
of the Universe must somehow completely
disappear, but without falling into his newly
formed black hole. Energy is therefore not
conserved at all. And a Newtonian universe,
which contains as many stars as one pleases
to consider, cannot magically transform itself
into a one-mass black hole universe by means
of the irresistible ‘gravitational collapse’ of a
single star. Since the black hole equations
(metrics) also apply to a star or planet, the
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star that ‘collapses’ to form a black hole must
be the only mass in the Universe in the first
place.

Furthermore, the gravity at the singularity of
a black hole is infinite because spacetime is
supposedly infinitely curved there — so a
finite amount of mass ‘collapses’ to produce
infinite gravity! This finite mass is converted
into infinite “pure gravity” by Mr. ‘t Hooft [1].
Moreover, according to him, matter no longer
even induces spacetime curvature by its
presence: gravity can exist without matter to
cause it. Indeed, according to Mr. ‘t Hooft [1],

“But where does the black hole mass come
from? Where is the source of this mass? R,, =
0 seems to imply that there is no matter at
all, and yet the thing has mass! Here, both L
and C suffer from the misconception that a
gravitational field cannot have a mass of its
own. But Einstein’s equations are non-linear,
and this is why gravitational fields can be the
source of additional amount of gravity, so
that a gravitational field can support itself. In
particle theories, similar things can happen if
fields obey non-linear equations, we call
these solutions "solitons". A black hole looks
like a soliton, but actually it is a bit more
complicated than that.”

Mr. ‘t Hooft alters Einstein’s theory ad
arbitrium so that he can have gravitational
fields not caused by the presence of material
sources and that have a mass of their own.
Contrast his notions with Einstein’s actual
theory. According to Einstein [24],

“We make a distinction hereafter between
‘gravitational field’ and ‘matter’ in this way,
that we denote everything but the
gravitational field as ‘matter’. Our use of the
word therefore includes not only matter in
the ordinary sense, but the electromagnetic
field as well.”

Einstein [25] also asserts,



“In the general theory of relativity the
doctrine of space and time, or kinematics, no
longer figures as a fundamental independent
of the rest of physics. The geometrical
behaviour of bodies and the motion of clocks
rather depend on gravitational fields, which
in their turn are produced by matter.”

According to Pauli [26],

“Since gravitation is determined by the
matter present, the same must then be
postulated for geometry, too. The geometry
of space is not given a priori, but is only
determined by matter.”

According to Weyl [27],

“Again, just as the electric field, for its part,
depends upon the charges and s
instrumental in  producing mechanical
interaction between the charges, so we must
assume here that the metrical field (or, in
mathematical language, the tensor with
components g, ) is related to the material

filling the world.”
According to McMahon [28],

“In general relativity, the stress-energy or
energy-momentum tensor T acts as the
source of the gravitational field. It is related
to the Einstein tensor and hence to the
curvature of spacetime via the Einstein
equation.”

According to Carroll and Ostlie [9],

“Mass acts on spacetime, telling it how to
curve. Spacetime in turn acts on mass, telling
it how to move.”

According to Einstein [29],

“space as opposed to ‘what fills space’, which

is dependent on the coordinates, has no
separate existence”
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According to Einstein [30],

“I wish to show that space-time is not
necessarily something to which one can
ascribe a separate existence, independently
of the actual objects of physical reality.”

Thus, Einstein’s gravitational field does not
have a mass of its own at all, although it is
fancied to possess energy and momentum [1,
24, 31, 32].

Although, on the one hand, Mr. ‘t Hooft [1]
alleges, incorrectly, that Einstein’s
gravitational field does not require a material
source, because it “can have a mass of its
own”, he also, on the other hand, says that
Einstein’s gravitational field must have a
material source,

“Clearly, the mass density, or equivalently,
energy density p()?;t) must play the role as a
source. However, it is the 00 component of a
tensor T,(x), the mass-energy-momentum
distribution of matter. So, this tensor must act
as the source of the gravitational field.” [6]

Mr. ‘t Hooft [1] says he does not care about
the language used in describing a black hole.
Indeed; and so he foists his own language
upon black hole mass and its related infinite
gravity merely by means of linguistic
licentiousness.

Now gravity is not a force in General
Relativity because it is curvature of spacetime
according to Einstein, but gravity is a force in
Newton’s theory. Nonetheless, Mr. ‘t Hooft
invokes Newton’s gravitational forces to
enable black hole forming ‘gravitational
collapse’. Mr. ‘t Hooft [1] says of his collapsing
star or star cluster,

“Assume that it obeys an equation of state. If,

according to this equation of state, the
pressure stays sufficiently low, one can
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calculate that this ball of matter will contract
under its own weight.”

Mr. ‘t Hooft [6] also says,

“One must ask what happens when larger
quantities of mass are concentrated in a
small enough volume. If no stable soution
(sic) exists, this must mean that the system
collapses under its own weight.”

However, weight is a force, Newton’s force of
gravity, not a curvature of spacetime. Despite
the methods of Mr. ‘t Hooft, although also
routine for astronomers and cosmologists,
Newtonian forces of gravity cannot be
invoked for gravity in General Relativity. As de
Sitter [33] remarked,

“In Einstein’s new theory, gravitation is of a
much more fundamental nature: it becomes
almost a property of space. ... Gravitation is
thus, properly speaking, not a ‘force’ in the
new theory.”

V. Black hole escape velocity

They don’t realise it, but according to all
proponents of black holes, of which Mr. ‘t
Hooft is a typical example, their black holes
all have both an escape velocity and no
escape velocity simultaneously at the very
same place; which is of course quite
impossible, and therefore again completely
invalidates the theory of black holes.
However, since none of the proponents of
black holes understands what escape velocity
means, this additional contradiction has also
escaped them.

On the one hand it is asserted by
cosmologists and astronomers that their
black holes have an escape velocity.
According to the Dictionary of Geophysics,
Astrophysics and Astronomy [20],
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“black hole A region of spacetime from which
the escape velocity exceeds the velocity of
light. In Newtonian gravity the escape
velocity from the gravitational pull of a
spherical star of mass M and radius R is

L \/ 2GM
esc R ’

where G is Newton’s constant. Adding mass
to the star (increasing M), or compressing the
star (reducing R) increases V... When the
escape velocity exceeds the speed of light c,
even light cannot escape, and the star
becomes a black hole. The required radius Rgy
follows from setting v.s.equal to c:

2GM
Ryy= 2

. In General Relativity for spherical black
holes (Schwarzschild black holes), exactly the
same expression Rgy holds for the surface of a
black hole. The surface of a black hole at Rgy
is a null surface, consisting of those photon
trajectories (null rays) which just do not
escape to infinity. This surface is also called
the black hole horizon.”

According to Hawking [8],

“I had already discussed with Roger Penrose
the idea of defining a black hole as a set of
events from which it is not possible to escape
to a large distance. It means that the
boundary of the black hole, the event
horizon, is formed by rays of light that just
fail to get away from the black hole. Instead,
they stay forever hovering on the edge of the
black hole.”

According to the Collins Encyclopaadia of the
Universe [34],

“black hole A massive object so dense that
no light or any other radiation can escape
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from it; its escape velocity exceeds the speed
of light.”

According to O’Neill [35],

“No particle, whether material or lightlike,
can escape from the black hole”

According to Mr. ‘t Hooft [6] the escape
velocity of a black hole is at least the speed of
light,

“A black hole is characterized by the presence
of a region in space-time from which no
trajectories can be found that escape to
infinity while keeping a velocity smaller than
that of light.”

According to Joss Bland-Hawthorn [36],
Professor of Astrophysics at the Institute for
Astronomy at the University of Sydney,

“A black hole is, ah, a massive object, and it’s
something which is so massive that light
can’t even escape. ... some objects are so
massive that the escape speed is basically the
speed of light and therefore not even light
escapes. ... so black holes themselves are, are
basically inert, massive and nothing escapes.”

So it is routinely claimed by proponents of
black holes that they do have an escape
velocity. Bland-Hawthorn’s escape velocity is
a particularly curious one: if the escape
velocity of a black hole is the speed of light
and light travels at the speed of light, then
surely light must not only leave or emerge,
but also escape. However, Bland-Hawthorn
assures all and sundry, on national television,
that because the escape speed of a black
hole is that of light, light cannot escape!
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Vesc

Figure 3
The small body escapes from the large body at speed
VESC'

Figure 3 simply depicts escape velocity. The
small body escapes from the large body if it is
initially propelled from the latter at the
escape speed.

On the other hand the proponents of black
holes also routinely claim that nothing can
even leave or emerge from a black hole, let
alone escape from it. Things can go into a
black hole but nothing can come out of it. A
journey into a black hole is a one way trip
since anything that crosses its event horizon
is inexorably destined, say the cosmologists,
to be obliterated by crashing into and
merging with the black hole’s singularity.
According to Chandrasekhar [37],

“The problem we now consider is that of the
gravitational collapse of a body to a volume
so small that a trapped surface forms around
it; as we have stated, from such a surface no
light can emerge.”

According to d’Inverno [38],

“It is clear from this picture that the surface r
=2m is a one-way membrane, letting future-
directed timelike and null curves cross only
from the outside (region 1) to the inside
(region I1).”

According to Hughes [39],

“Things can go into the horizon (from r > 2M
to r < 2M), but they cannot get out; once
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inside, all causal trajectories (timelike or null)
take us inexorably into the classical
singularity at r =0. ... The defining property of
black holes is their event horizon. Rather than
a true surface, black holes have a ‘one-way
membrane’ through which stuff can go in but
cannot come out.”

According to Taylor and Wheeler [40],

“Einstein predicts that nothing, not even
light, can be successfully launched outward
from the horizon ... and that light launched
outward EXACTLY at the horizon will never
increase its radial position by so much as a
millimeter.”

According to O’Neill [35],

“In the exceptional case of a 0, photon
parametrizing the positive v axis, r = 2M,
though it is racing ‘outward’ at the speed of
light the pull of the black hole holds it
hovering at rest.”

According to Dirac [41],

“Thus we cannot have direct observational
knowledge of the region r < 2m. Such a
region is called a black hole, because things
can fall into it (taking an infinite time, by our
clocks, to do so) but nothing can come out.”

According to Hawking and Ellis [42],

“The most obvious asymmetry is that the
surface r = 2m acts as a one-way membrane,
letting future-directed timelike and null
curves cross only from the outside (r > 2m) to
the inside (r <2m).”

And according to Mr. ‘t Hooft [6],

“It turned out that, at least in principle, a
space traveller could go all the way in such a
‘thing’ but never return. Not even light could
emerge out of the central region of these
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solutions. It was John Archibald Wheeler who
dubbed these strange objects ‘black holes”.

But escape velocity does not mean that
things cannot leave or emerge, only that they
cannot escape unless they are propelled at or
greater than the escape velocity. Throw a ball
into the air. Did it leave the Earth’s surface?
Of course! Did it escape from the Earth’s
gravity? No. This is simply depicted in figure
4.

O,

Vv ::\

Figure 4
The small body leaves or emerges but cannot escape
because v < v It falls back down after leaving or
emerging.

If the initial speed of the small body in figure
4 is less than v then it will not escape; it will
rise to some maximum distance depending
upon its initial speed and then fall back
down. Hence, escape velocity means that
things can either leave or escape from the
surface of some other body, depending upon
initial speed of propulsion. But this is not so
in the case of the black holes, because
nothing is able to even leave a black hole
event horizon. Even light hovers “forever” at
the event horizon. Things can only go into a
black hole; nothing can even leave its event
horizon or emerge from below its event-
horizon. The black hole event horizon is
therefore often referred to as a “one-way
membrane” [38, 39, 42]. This is simply
depicted in figure 5.
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Figure 5
Nothing can even leave the black hole event horizon or
emerge from beneath it. Light itself ‘hovers forever’ at
the event horizon. The black hole event horizon has no
escape velocity.

Thus, proponents of the black hole, including
Mr. ‘t Hooft, do in fact claim that their black
holes have and do not have an escape
velocity simultaneously, and at the same
place. Contra-hype! Proponents of black
holes don’t even understand escape velocity.

It’s also important to note that escape
velocity is an implicit two-body relation; one
body escapes from another body (see figures
3 and 4). There’s no meaning to escape
velocity in a model of the Universe that
contains only one mass, and such a model
bears no relation to reality anyhow. But all
black holes are independent universes which
contain only one mass, on account of their
asymptotic flatness or asymptotic
curvedness. Despite this, proponents of black
holes and big bangs, such as Mr. ‘t Hooft, talk
about untold numbers of black holes present
in some unspecified expanding big bang
universe that also contains many masses
other than black holes.

The escape velocity of a black hole is, as |
have already revealed, claimed by the
proponents thereof, to be > ¢, the speed of
light in vacuo. Recall that Mr. ‘t Hooft [6] has
also alluded to this when he claims that black
holes have an escape velocity. In order to see
how Mr. ‘t Hooft and the astrophysical
scientists obtain the value of their black hole
escape velocity consider Hilbert’s solution,
with a positive constant m, for static empty
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spacetime described by Einstein’s so-called
‘field equations’ R,, = 0,

-1
ds? = (1—2—’"}1;2 —[1—2—’”) dr? — r2dQ?

,
o<r (1)

dQ? = (d6” +sin> 6dp?)

In this expression both ¢ and G are set to
unity. Note that the coefficients of the
squared differential elements (i.e. the
components of the metric tensor) of (1) do
not depend on the time t and so the black
hole obtained from (1) is eternal (or static).
According to the astrophysical scientists the
guantity m in expression (1) is the mass of
the body producing the gravitational field.
Mr. ‘t Hooft [6] also identifies m in expression
(1) as the gravity inducing mass,

“Newton's constant G has been absorbed in
the definition of the mass parameter: M =
Gm.”

The astrophysical scientists say that Hilbert’s
metric (1) describes the gravitational field
‘outside’ a body such as a star, and also a
black hole. Expression (1) is almost always
called ‘Schwarzschild’s solution’ by
cosmologists. However, it is not
Schwarzschild’s solution, which can be easily
verified by reading Schwarzschild’s original
paper [43]. Rewriting (1) with ¢ and G
explicitly, so that nothing is hidden, gives,

C2I" C2I"

0O<r (2)

-1
ds? = cz[l— ZGdeﬁ —(1— 2ij dr? — ridQ?

dQ? = (d6” +sin> 6dp?)

According to Mr. ‘t Hooft [6] and all other
proponents of black holes, there is a
‘coordinate’ or ‘apparent’ singularity’ at,
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r=r, = (3)

It is from equation (3) that they obtain the
value of the ‘radius’ of the black hole event
horizon, the so-called ‘Schwarzschild radius’.
They mistakenly think that r in (1) and (2) is
the radius therein.

Solving (3) for c yields,

2Gm

)
Il

(4)

It is from equation (4) that the strange
‘escape velocity’ of a black hole is adduced as
> ¢ by the proponents of black holes.
However, equation (4) is nothing other than
Newton’s expression for escape speed. Since
Newton’s expression, although containing
only one mass term, m, is an implicit two-
body relation, it cannot rightly appear in
what is the solution to a one-body problem.
It appears in (2) simply because the
astrophysical scientists put it there, post hoc,
in order to make a mass appear in it to satisfy
the initial claim that R,, = 0, where T,, = O,
describes Einstein’s gravitational field outside
a body such as a star, bearing in mind that
Einstein’s gravitational field must have a
material source. For example, according to
Mr. ‘t Hooft [7],

“Einstein’s equation, (7.26), should be exactly
valid. Therefore it is interesting to search for
exact solutions. The simplest and most
important one is empty space surrounding a
static star or planet. There, one has

Tuv - 0"

Note that Mr. ‘t Hooft thus acknowledges
that Hilbert’s solution pertains to a static
problem (“a static star or planet”) and that
the space surrounding this hypothetical static
star or planet is “empty space”. Indeed,
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according to Einstein [24], T,, = 0 produces
“The field equations of gravitation in the
absence of matter”.

Furthermore, since equation (3) is Newtonian
it is the critical radius for the formation of the
theoretical Michell-Laplace dark body, since r
is the radius in Newton’s expression, but the
Michell-Laplace dark body is not a black hole
because it does not possess any of the
characteristics of a black hole, other than
possessing a finite mass.

In Eq.(3) the escape speed at the 'event
horizon' of a black hole is set to ¢ = 2.998 x
10®m/s, in order to determine the 'radius' of
the black hole. Thus, on the one hand,
according to the cosmologists, the escape
speed at the event horizon of a black hole is
the speed of light in vacuo; ¢ = 2.998 x
10®m/s. By various mathematical approaches
which amount to the same thing, the
cosmologists on the other hand claim that
the escape speed (the speed of light) at the
event horizon is Om/s. One of their means is
to set U = const. and ¢ = const. in Hilbert's
solution to yield for 'radial motion'. For light
ds = cdr = 0, because the so-called 'proper
time' dr = 0°. Hence,

Ozcz(l—sz)dtz— -

2
cr

2
cr

-1
2Gm) 0

Rearrangement for what cosmologists call
'the radial velocity' [100,101] gives,

(3b)

“The + sign is for a light ray heading
outwards i.e. r increasing with time, and the
- is for a light ray heading inwards, ie. r
decreasing with time.” Rennie [101]

*The motion of light is ‘light-like’, or 'null': hence dr = 0.
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At the event horizon r = r, = 2GM/c* (the
'Schwarzschild radius'). Putting this value into
Eq.(3b) yields,

:ﬂ:
di

2
+c 1_2Gm c

+ 7 2Gm =0 (3¢)

%

Thus, according to the cosmologists, the
speed of light at the event horizon is zero for
light travelling either outward or inward.

“We find that the velocity of light at the
event horizon is zero.” Rennie [101]

This is the other cosmologist 'escape speed'
(here the outward radial speed for the + sign)
at the black hole event horizon.
Consequently, light cannot leave or escape
the 'event horizon' because it is unable to
even move. Contrast this with the 'escape
speed' at the black hole event horizon
obtained from the 'Schwarzschild radius': v
= V(2Gm/r) = ¢ = 2.998 x 10®m/s. A body
freely falling from rest 'at infinity' along a
radial line acquires a speed equal to that of
the escape speed, according to the
'Schwarzschild radius' r,, because r, is
obtained from the Newtonian relation for
escape speed. Note that in Eqg.(3c) the
cosmologists give the speed of light two
different values at their 'event horizon': the
escape speed ¢ = 2.998 x 10°m/s by r; =
2GM/c* and the escape speed 0 m/s by
means of v = dr/dt = ¢ = 0. However, the
speed of light (the 'escape speed') cannot
have two different values in the one
equation. This logical absurdity however does
not stop cosmologists.  Furthermore,
according to Einstein, no material body can
move with a speed that is equal to or greater
than the speed of light in vacuo, i.e. ¢ = 2.998
x 10®m/s, but can certainly move with a
speed v such that 0 < v < ¢ = 2.998 x 10°m/s.
Cosmologists, with an escape speed Ve = € =
0, do not permit any material object to have a
speed greater than zero at their event
horizon, contrary to Einstein's fundamental
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tenet on the speed of light, because, they say,
no material body can move at or greater than
the speed of light. In other circles this is
called 'an each-way bet'.

VI. The radius of a black hole

As noted above, the ‘Schwarzschild radius’ is,
according to the astrophysical scientists, and
Mr. ‘t Hooft [6, 7], the radius of the event
horizon of a black hole, which they in fact
obtain from Newton’s expression (4) for
escape velocity. It is also claimed that bodies
such as stars and planets have a
Schwarzschild radius. One regularly finds in
the literature, for example, that the
Schwarzschild radius of the Sun is ~ 3km, and
that of the Earth ~1cm. According to
d’Inverno [38],

“The Schwarzschild radius for the Earth is
about 1.0 cm and that of the Sun is 3.0 km.”

According to Wald [21],

“For example, a Schwarzschild black hole of
mass equal to that of the Earth, M = 6 x
107g, has ry = 2GMg/c* ~ 1 cm. ... A black hole
of one solar mass has a Schwarzschild radius
of only 3km.”

According to McMahon [28],

“For ordinary stars, the Schwarzschild radius
lies deep in the stellar interior.”

In Hilbert’s [44 - 46] equations (1) and (2), the
quantity r therein has never been correctly
identified by the astrophysical scientists. It
has been variously and vaguely called the
“areal radius” [11, 21, 37, 39, 47], the
“Schwarzschild  r-coordinate” [17], the
“distance” [27, 48], “the radius” [6, 10, 20,
28, 48-59], the “radius of a 2-sphere” [60],
the “radial coordinate” 9, 17, 20, 28, 37, 40,
42], the “reduced circumference” [39], the
“radial space coordinate” [61]. What does Mr
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‘t Hooft call it? In his lecture notes on the
theory of black holes, Mr. ‘t Hooft [6] says it’s
the “radial coordinate”. In relation to the
following metrical ground-form,

ds® =—A(r)dt* + B(r)dr® + r*dQ?
dQ’ = (d6” +sin> 0dp*)

Mr. ‘t Hooft [6] says it’s “the radius r”. In his
lecture notes on General Relativity Mr. ‘t
Hooft again calls it the “radius”, thus,

““ordinary’ stars and planets contain matter
(T, # 0) within a certain radius r > 2M, so
that for them the validity of the
Schwarzschild solution stops there.” [7]

In 2007 and 2008 | had some email exchange
with Mr. ‘t Hooft about his radial coordinate
cum radius cum distance cum whatever else,
amongst other things. In September 2007 he
wrote to me that rin (2) is,

“a gauge choice: it determines the coordinate
r’ [62]

In May 2008 Mr. ‘t Hooft wrote this to me,

“As for 'r' in Schwarzschild, any choice for the
radial coordinate would do, but, in the
spherically symmetric case, the choice that
turns the angular distance into that of a
sphere with radius r is the most convenient
one. In physics, we call that a coordinate
choice or gauge choice. Yes, if you keep this r
constant, then the curvature in the angular
directions indeed happens te (sic) be that of a
sphere with radius r. It is that by choice.” [62]

From the above passage it is evident that Mr.
‘t Hooft says that his “radial coordinate” r in
Hilbert’'s metric (since he calls Hilbert’s
solution ‘Schwarzschild’s solution’) is also the
“radius r”. No matter what they call it the
astrophysical scientists always treat r in (1)
and (2) as the radius, and refer to r = 0 as the
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origin, where their black hole’s mass is
located, where spacetime is ‘infinitely
curved’, and where the density is infinite!

Despite his various claims as to the identity of
r, in the very same email exchange with me
Mr. ‘t Hooft wrote,

“Of course, no astronomer in his right mind
would claim that r stands for a spatial
distance” [62]

Notwithstanding his hypothesised right
mindedness of astronomers, Mr. ‘t Hooft [7]
also says,

“..where r, is the smallest distance of the
light ray to the central source.”

Here Mr. ‘t Hooft calls r = r, a distance and
also the radius (implicitly) in the one
sentence, bearing in mind that he is referring
to a spherically symmetric configuration.
Stefan Gillessen is an astronomer at the Max
Planck Institute for Extraterrestrial Physics; he
[63] also says that rin (2) is “the radius”, and
although also claiming in news reports and
published papers in journals to have found a
black hole, with his colleagues, at Sgt A*, he
has admitted that not only did he and his
colleagues not find a black hole at Sgt A*,
nobody has ever found a black hole
anywhere, amongst other admissions [63].
This has not stopped Gillessen from
continued claims for a black hole at Sgt A*
and from receiving research grants to study
this nonexistent black hole [63].

Note that Mr. ‘t Hooft has given four different
‘definitions” of r, but none of them are
correct, and neither are any of the other
‘definitions’ proposed by the astrophysical
scientists. Yet Mr. ‘t Hooft objects to my
correct identification of what the radius is in
Hilbert’s metric, and my correct identification
of r therein,
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“Mr. C. adds more claims to this: In our
modern notation, a radial coordinate r is used
to describe the Schwarzschild solution, the
prototype of a black hole. ‘That’s not a radial
distance!” he shouts. ‘To get the radial
distance you have to integrate the square
root of the radial component g, of the
metric!!” Now that happens to be right, but a
non-issue; in practice we use r just because it
is @ more convenient coordinate, and every
astrophysicist knows that an accurate
calculation of the radial distance, if needed,
would be obtained by doing exactly that
integral” [7]

So although Mr. ‘t Hooft admits that | am
right again, he nonetheless clings to his
“radial coordinate r”, which he has already
also said is the “radius r” [62], and other
things besides. As for his claim that every
astrophysicist knows what the radial distance
in Hilbert’s metric really is, that is patently
false, as Gillessen [63], a typical example,
attests, as do my many citations above. The
‘Schwarzschild radius’ and the ‘gravitational
radius’ also attest to the routine identification
of r by astrophysical scientists as the radius in
(1) and (2), by means of Newton’s expression
for escape velocity (4), and the claim that in
(2) 0 < r with ‘the origin’ at r = 0. Contrary to
Mr. ‘t Hooft’s assertion, the correct
identification of r in (2) is not a “non-issue”,
but a very important issue.

It was during my aforementioned email
exchange with Mr. ‘t Hooft that | informed
him of the true identity of r in Hilbert’s
metric; that r is in fact the inverse square root
of the Gaussian curvature of the spherically
symmetric geodesic surface in the spatial
section of Hilbert’s metric. He subsequently
acknowledged that | am correct, as quoted
above. But here again, for convenience is
what he said on this issue,

“Yes, if you keep this r constant, then the
curvature in the angular directions indeed
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happens te (sic) be that of a sphere with
radius r. It is that by choice.” [62]

Note that although Mr. ‘t Hooft admitted the
truth of my argument about ‘curvature’ he
still incorrectly says that r is the radius of a
sphere, and that it is such by choice! Well,
the fact that it is the inverse square root of
the Gaussian curvature of a spherical surface
means that it is not the radius of anything,
and a sphere is not a surface because the
former is three-dimensional but the latter is
two-dimensional. As for there being any
choice, that too is patently false because the
metric determines what r is, not the arbitrary
choice of astrophysical scientists and Mr. ‘t
Hooft. This is a question of pure
mathematics, as | will now prove, although |
have expounded it in a number of my papers
[64].

The squared differential element of arc-
length of a curve in any surface is given by
the First Fundamental Quadratic Form for a
surface,

ds® = E du* + 2F du dv + G dv? (5)
wherein u and v are curvilinear coordinates
and E = E(u,v), F = F(u,v), G = G(u,v). The only
independent variables are v and v and so this
is a two-dimensional metric. If either u or v is
constant the resulting line-elements describe
parametric curves in the surface. The

differential element of surface area is given
by,

dA = ‘\/EG ~Fdu dv‘ (6)

Writing the coefficients in (5) in matrix form

gives,
E F
a, =
F G

the determinate of which is,
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a=EG-F*

and so the differential element of area can be
written as,

dA = Ja du dv (6a)

Definition 1 (Bending Invariant): In relation
to the First Fundamental Quadratic Form for
a surface, an expression which depends only
on E, F G and their first and second
derivatives is called a bending invariant.

Definition 2 (Spherical Surface): A surface of
constant positive Gaussian curvature is called
a spherical surface.

Definition 3 (Pseudospherical Surface): A
surface of constant negative Gaussian
curvature is called a pseudo-spherical
surface.

Definition 4 (Plane Surface): The surface of
constant zero Gaussian curvature is the plane
surface.

Theorem 1 - ‘Theorema Egregium’ of Gauss:
The Gaussian curvature K at any point P of a
surface depends only on the values at P of
the coefficients in the First Fundamental
Form and their first and second derivatives.

It follows from Definition 1 that the Gaussian
curvature is a bending  invariant.
Interestingly, Gaussian curvature is the only
second-order differential invariant of 2-
dimensional Riemannian metrics.

It is of utmost importance to note that the
intrinsic geometry of a surface is entirely
independent of any embedding space;

“And in any case, if the metric form of a
surface is known for a certain system of
intrinsic coordinates, then all the results
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concerning the intrinsic geometry of this
surface can be obtained without appealing to
the embedding space.” [65]

Hilbert’s metric (2) consists of a timelike part
and a spacelike part. The timelike part is that
which contains dt; all the rest is the spacelike
part. The spacelike part is three-dimensional.
Using the spacelike part one can calculate the
length of curves in the space, the radial
distance to any point therein, the volume of
some part thereof, the area of a surface
therein, etc. A 3-dimensional spherically
symmetric metric manifold has the following
metrical ground-form [66],

ds> = A(k)dk® + k(a6 +sin®> 0dp*) (7)

Note that expression (7) is a positive-definite
guadratic form.

The spatial section of (2) is,

2 2Gm B 2 2 2 ) 2
ds? = 1-=2 ) dr 4 r2(d6? +sin’ 0dg?)

cr
(8)

This has the same metrical ground-form as
(7), so it describes a 3-dimensional
spherically symmetric space, provided the
coefficient of dr? is not negative, because (7)
is a positive-definite quadratic form. Thus,
the coefficient of dr’ in (8) can never be
negative if (8) is to describe a 3-dimensional
spherically symmetric space. Since the
intrinsic geometry of a surface is entirely
independent of any embedding space, the
properties of the surface embedded in (8)
can be ascertained from the metric for the
surface itself. The surface in (8) is described

by,
ds> =r*(d6” +sin> 0dg?) (9)
Note that there are only two variables in this

expression, ¢ and ¢, since (9) is obtained
from (8) by setting r = constant # 0. Since
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there are no cross terms in (9), i.e. no dddo,
its metric tensor is diagonal.

Expression (9) has the form of (5), and so it is
a particular First Fundamental Quadratic
Form for a surface. This is easily seen by the
following identifications,

u=9, v=¢, E=r’, F=0, G=r’sin*d (10)

Now calculate the Gaussian curvature K of
this surface by using the relation,

K= —Rzlz (11)

where Ry, is @ component of the Riemann-
Christoffel curvature tensor of the first kind
and g is the determinant of the metric tensor
for (9). To apply (11) to (9), utilize the
following relations for a diagonal metric
tensor,

_ A
R,uvpa - g/MR. vpo

or:, ort
,1212 = ?212_?2214-1—‘;21—‘;1 _rglriZ
a(%1n|gﬁ|]

F;i = F;.l. =— -
‘ : ox’
, 1 9g; . .

=——— 1+ 12

Ji 2gii o’ ( J) (12)

and all other ij vanish. In the above, i, j, k
=1,2; x' =38, ¥ = ¢. Applying expressions
(11) and (12) to (9) yields,

r

which is a positive constant Gaussian
curvature, and hence, by Definition 2, (9)

describes a spherical surface.

From (13),
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r =

1
N7 (14

and so r in (2) is the inverse square root of
the Gaussian curvature of the spherically
symmetric geodesic surface of the spatial
section thereof. Thus ris neither a radius nor
a distance in (9) and (2). It is defined by (13)
via the expression (11), and therefore has a
clear and definite intrinsic geometric identity.
The result (13) obtains because the surface
(9) is independent of any embedding space
whatsoever and so does not change if it is
embedded into some higher dimensional
space.

Consequently, contrary to Mr. ‘t Hooft’s [1]
claim, there is no choice in the ‘definition’ of
r in Hilbert’s metric (2) because it is fully
determined by the intrinsic geometry of the
metric. Hence, r is not a ‘radial coordinate’,
not a ‘distance’, not ‘a gauge choice that
determines r’, and is not ‘the radius’, in (2).
The ‘Schwarzschild radius’ is therefore not
the radius of anything in (2), since it’s not
even a distance in (2).

Despite this irrefutable mathematical fact,
Mr. ‘t Hooft [1] says,

“r is defined by the inverse of the Gaussian
curvature, C continues, but this happens to
be true only for the spherically symmetric
case. For the Kerr and Kerr-Newman metric,
this is no longer true. Moreover, the Gaussian
curvature is not locally measurable so a bad
definition indeed for a radial coordinate. And
why should one need such a definition? We
have invariance under coordinate
transformations. If so desired, we can use any
coordinate we like. The Kruskal-Szekeres
coordinates are an example. The Finkelstein
coordinates another. Look at the many
different ways one can map the surface of
the Earth on a flat surface. Is one mapping
more fundamental than another?”
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It is trivially true that r in the Kerr and Kerr-
Newman metrics is not simply the inverse
square root of the Gaussian curvature of a
spherically symmetric geodesic surface in the
spatial section thereof, because the Kerr and
Kerr-Newman metrics are not spherically
symmetric! However, this does not change
the fact that r in the Kerr and Kerr-Newman
metrics is neither the radius nor even a
distance therein, and is defined in terms of
the associated Gaussian curvature, as
calculation of the Gaussian curvature of the
surface in the spatial section of the Kerr and
Kerr-Newman metrics again attests (see
Appendix A). Consider the Kerr-Newman
metric in the so-called ‘Boyer-Lindquist
coordinates’,

22
U = _(w}hz _

2

P

_ 2asin’ 6(r> +a> - A)

2

P

dtde

N (r2 +az)2 —a’Asin* @
2

P

sin’ @de’ +

2
+ '%dr2 +p°do?

(15)
A=r’=2mr+a’*+q’

p>=r>+a’cos’ @

In this metric a supposedly accounts for
angular momentum, g supposedly stands for
electric charge, and m is to be the mass that
carries the charge and angular momentum.
Note that both c and G are again set to unity
and so both disappear from the metric, just
as they do in Hilbert’s solution (1). Once
again, the intrinsic geometry of the surface
embedded in the metric is independent of
the embedding space. The infinitely dense
singularity of the Kerr-Newman metric for a
black hole is the circumference of a circle!
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Furthermore, Mr. ‘t Hooft’s [1] claim that the
correct identity of r in (2) is “a bad definition
indeed for a radial coordinate” is quite
nonsensical since the correct identification of
r is not a ‘definition” by the choice of
astrophysical scientists or Mr. ‘t Hooft, and is
not a ‘radial coordinate’ or ‘the radius’ (terms
which Mr. ‘t Hooft uses equivalently).
Contrary to Mr. ‘t Hooft’s claims, there is no
choice in the matter; it is fixed by the
geometry of the metric itself.

Note that Mr. ‘t Hooft [1, 6, 7] appeals to the
Kruskal-Szekeres  ‘coordinates’” and the
Eddington-Finkelstein ‘coordinates’, as if they
change the foregoing geometrical facts. They
don’t! In both these sets of ‘coordinates’ r
maintains its identity as in (2). This is easily
determined by inspection. Consider the so-
called ‘Kruskal-Szekeres extension’,

) 32m’
r

ds e_%’”(dv2 —duz)—rde2

(16)
dQ’ = (d6” +sin> 0dp*)

O<r

The surface embedded in (16) is exactly the
same as in (2). Consider the ‘Eddington-
Finkelstein extension’,

ds? = [1 _ 2—mjdv2 —2dvdr — r*dQ>

,,
(17)
dQ’ = (d6” +sin> 0dp*)

O<r

The surface embedded in (17) is again
precisely the same as in (2).

Since the surface in both (16) and (17) is
exactly that in (2), r in (16) and (17) has the
very same identity as in (2). Mr. ‘t Hooft’s [1]
analogy of a mapping of the surface of the
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Earth to a flat surface, in various ways, is
misleading because such mappings change
the spherical surface of Earth into the flat
plane, which, ipso facto, is not a spherical
surface. The Gaussian curvature of the plane
is zero; that of a spherical surface is not zero.

Consider now the spatial section of the Kerr-
Newman metric, which is obtained by setting
t = constant in the metric (15),

2
ds® = %drz +p°d6* +

N (r2 +a2)2 —a’Asin’ @
2

P

sin’ 8dg’

A=r>=2mr+a’+q’
p>=r>+a’cos’ @ (18)

Since expression (18) does not have the form
of expression (7), it is not spherically
symmetric. This is reaffirmed by the Gaussian
curvature of the surface in the spatial section
of (15), the latter obtained from (18) by
setting r = const. # 0,

2 22 2 a2
ds2=p2d92+(r +a’) AASIN O G2 g g

Yo,

(19)
A=r>=2mr+a’+q’

p>=r’+a’cos’ @

Note that if a = 0 expression (19) reduces to
expression (9) and (15) reduces to the
Reissner-Nordstrom  solution, which s
spherically symmetric. If botha=0andg=0
then expression (15) reduces to Hilbert’s
solution, in the form of expression (1).

Expression (19) has the form of expression
(10) and is therefore a particular First
Fundamental Quadratic Form for a surface,
from which the Gaussian curvature can be
calculated (see Appendix A). Once again the
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Gaussian curvature of (19) definitely
identifies the quantity r in the Kerr-Newman
metric (15), which does not change by (19)
being embedded in (15), and so r is neither
the radius nor even a distance in the Kerr-
Newman metric. The Gaussian curvature of
the surface (19) is not a constant positive
quantity (see Appendix A) and so, by
Definition 2 it is not a spherical surface.
Therefore, despite Mr. ‘t Hooft’s assertions, r
in the Kerr-Newman metric is neither the
radius nor even a distance therein and so it is
not a “radial coordinate” (whatever he really
means by this vague term) because it is
strictly identified in relation to the Gaussian
curvature of the surface in the spatial section
thereof, entirely independent of any
embedding space.

What then is the actual radius in Hilbert’s
metric (2)? Recall that Mr. ‘t Hooft [1] also
admitted that my identification of the radius
in Hilbert’s metric is actually correct. Let R,
denote the radius. Consider Hilbert’s metric
in the following form,

r r

-1
ds? = [1—gjdﬂ —[1—ﬁj dr? - r2dQ>
o<r (20)
dQ? = (d6” +sin> 6dp?)

wherein a is merely a positive real constant.
Then the radius is given by,

szjia

r
And so,

R, =\/r(r7—a)+aln(\/?+— r_“j (21)
Ja
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If o is assigned the value a = 2Gm/c* by
means of Newton’s equation (4), then
Hilbert’s metric (2) results in (20), but not
Hilbert’s solution, because according to (21)
when the radius R, =0, r=a. Values0<r<a
are impossible because they would make the
radius R, take imaginary (i.e. complex)
values.

VIl. Metric ‘extensions’

Since black hole universes have been proven
fallacious in the previous sections herein,
discussion of the so-called ‘metric extensions’
for them is merely a formal mathematical
exercise, which | will limit here to the
consideration of Schwarzschild spacetime
because similar results obtain for the other
equally phantasmagorial types of black hole
universes (see Appendices A, B and C).

Mr. ‘t Hooft [1] complains that | insist on a
metric signature (+, —, -, -) for Hilbert’s
metric (2). He says,

“‘The horizon is a real singularity because at
that spot the metric signature switches from
(+, -, -, =) to (-, +, =, =), C continues. This is
wrong. The switch takes place when the usual
Schwarzschild coordinates are used, but does
not imply any singularity. The switch
disappears in coordinates that are regular at
the horizon, such as the Kruskal-Szekeres
coordinates. That’s why there is no physical
singularity at the horizon.” [1]

First consider the signature switch of Hilbert’s

metric. The components of Hilbert’s metric
tensor are,

2Gm
8w =|1- 2
cCr
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When r>26Gm/c? goo >0, 11 < 0, g2, < 0, and
gs3 < 0; consequently the signature is (+, -, -,
-).1f0<r<2Gm/c then go <0, g11 >0, g2: <
0, and gs; < 0; consequently the signature
changes to (-, +, -, -). Such a signature
change is inconsistent with that of Minkowski
spacetime in which Special Relativity is
couched, because Minkowski spacetime has
the fixed Lorentz signature of (+, -, -, -). It is
also inconsistent with the metric ground-
form (7) for a 3-dimensional spherically
symmetric space because then the spatial
section is no longer positive definite. Also,
Hilbert’s metric is actually undefined at r =
2Gm/c* and at the ‘origin’ r = 0, owing to
divisions by zero in both cases. The Dirac
Delta Function does not in fact circumvent
this.

Furthermore, according to the astrophysical
scientists, when 0 < r < 2Gm/c?, the quantities
t and r exchange their roles, i.e. t becomes
spacelike and r becomes timelike. Since time
marches forwards they then maintain that
anything that enters a black hole must collide
and merge with its singularity because time
drives it there inexorably; a time gradient
becomes the driver. Some astrophysical
scientists begin with the signature (-, +, +, +)
for Hilbert’s metric as opposed to the more
usual (+, -, -, -), but all the alleged effects
are still the same. According to Misner,
Thorne and Wheeler [17], who use the
spacetime signature (-, +, +, +) for Hilbert’s
solution (1),

“The most obvious pathology at r = 2M is the
reversal there of the roles of t and r as
timelike and spacelike coordinates. In the
region r > 2M, the t direction, d/0t, is timelike
(g < 0) and the r direction, 0/0r, is spacelike
(g > 0); but in the region r < 2M, 9/0t, is
spacelike (g > 0) and 9/0r, is timelike (g,. <
0).

“What does it mean for r to ‘change in
character from a spacelike coordinate to a
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timelike one’? The explorer in his jet-powered
spaceship prior to arrival at r = 2M always
has the option to turn on his jets and change
his motion from decreasing r (infall) to
increasing r (escape). Quite the contrary in
the situation when he has once allowed
himself to fall inside r = 2M. Then the further
decrease of r represents the passage of time.
No command that the traveler can give to his
jet engine will turn back time. That unseen
power of the world which drags everyone
forward willy-nilly from age twenty to forty
and from forty to eighty also drags the rocket
in from time coordinate r = 2M to the later
time coordinate r = 0. No human act of will,
no engine, no rocket, no force (see exercise
31.3) can make time stand still. As surely as
cells die, as surely as the traveler’s watch
ticks away ‘the unforgiving minutes, with
equal certainty, and with never one halt
along the way, r drops from 2M to 0.

According to Chandrasekhar [37],

“There is no alternative to the matter
collapsing to an infinite density at a
singularity once a point of no-return s
passed. The reason is that once the event
horizon is passed, all time-like trajectories
must necessarily get to the singularity: ‘all
the King’s horses and all the King’s men’
cannot prevent it.”

According to Carroll [67],

“This is worth stressing; not only can you not
escape back to region I, you cannot even stop
yourself from moving in the direction of
decreasing r, since this is simply the timelike
direction. (This could have been seen in our
original coordinate system; for r < 2GM, t
becomes spacelike and r becomes timelike.)
Thus you can no more stop moving toward
the singularity than you can stop getting
older”
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According to Vladmimirov, Mitskiévich and
Horsky [68],

“For r < 2GM/c?, however, the component
goo becomes negative, and g, positive, so
that in this domain, the role of time-like
coordinate is played by r, whereas that of
space-like coordinate by t. Thus in this
domain, the gravitational field depends
significantly on time (r) and does not depend
on the coordinate t.”

In other words, for 0 < r < 2Gm/c?, Hilbert’s
static solution for a static problem becomes a
non-static solution for a static problem (recall
that R,, = 0 is Einstein’s [24, 32, 33] fanciful
field equations for his static gravitational field
in the absence of matter). To amplify this, set
t=r*and r=t* and so for 0 < r < 2m, metric
(1) becomes [69],

-1
ds® = (1—2—’"}#*2 —(1—2—”1) dt > —t*> 40>
¥ t*

0<t*<2m (23)
dQ* =(d6” +sin® 6dp*)

which has the signature (-, +, —, -), which no
longer has Lorentz character. It now becomes
quite clear that this is a time-dependent
metric since all the components of the metric
tensor are functions of the timelike t*, and so
this metric bears no relationship to the
original  time-independent (i.e. static)
problem to be solved [69].

Since it is claimed for Hilbert’s metric (1) that
0 < r, this r passes right through the event
horizon at the ‘Schwarzschild radius’ r = 2m
on its way down to r = 0. For instance,
according to Misner, Thorne and Wheeler
[17],

“At r = 2M, where r and t exchange roles as

space and time coordinates, g. vanishes
while grris infinite."
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In mathematical form this says,

2m 1 1
gtt ( ZmJ grr (1_2—’”] O
2m

and according to Dirac [41], Hilbert’s metric
(1), in accordance with expressions (22),

“becomes singular at r = 2m, because then
goo=0and g;; = -0.”

This is however incorrect since division by
zero is undefined. Despite this elementary
mathematical fact the astrophysical scientists
permit division by zero by a smooth passage
of r down through r = 2m in Hilbert’s solution
and claim that r and t exchange roles [17, 37,
67, 68] for 0 < r < 2m according to expression
(23).

Recall that in Hilbert’s solution (2) Mr. ‘t
Hooft [1, 6, 7] and the astrophysical scientists
claim that the ‘Schwarzschild radius’ r = r, =
2Gm/c* is a removable ‘coordinate
singularity’, and that r = 0 is the ‘true’ or
‘physical singularity’ or ‘curvature singularity’.
Mr. ‘t Hooft [1, 6, 7] employs the usual
methods of the cosmologists by invoking the
so-called ‘Kruskal-Szekeres coordinates’ and
‘Eddington-Finkelstein coordinates’. It is by
means of these ‘coordinates’ that Mr. ‘t Hooft
[1] asserts that the switch in signature
manifest in expression (23) is circumvented,
despite (23) still being retained to argue for
what happens after passing down through r =
2Gm/c* due to an exchange of the rdles of t
and r. The very notion that such ‘coordinates’
are necessary is based on the false idea that r
in Hilbert’s metric (2) is the radius (distance)
therein and hence must be able to take the
values 0 < r. However, by means of equation
(21) it is clear that the radius does in fact take
the values 0 < R,. It has already been proven
in Section VI above that r in all the black hole
solutions Mr. ‘t Hooft [1, 6, 7] utilises is
neither the radius nor a distance and that this
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is also the case for the Kruskal-Szekeres and
Eddington-Finkelstein ‘coordinates’.
Consequently, any a priori assertion as to the
range of r in (2) has no valid basis [44].
Expression (21) determines, from the metric
itself, the range on r in (2). To examine this
issue further, consider Schwarzschild’s [43]
actual solution,

-1
ds® = (1—gjdt2 —(1—% dR? - R*dQ?
R R
A9’ = (d6” +sin> 6dp?)
R= (r3 +a’ )%

0<r (24)

Here a is a positive but otherwise
indeterminable real-valued constant, and

r=+x*+y>+z° wherex, y, z are the usual

Cartesian coordinates for 3-dimensional
Euclidean space, the metric for which is,

ds* = dx* +dy2 +dz’ (25)

Converting (25) into spherical coordinates
yields,

ds®> = dr* +r*(d6” +sin> 0dp” )
(26)
O<r

Note that when r = 0, Schwarzschild’s metric
is undefined, and the radius R, is zero,
consistent with equation (21). To see this just
substitute r in (21) with R(r) as defined in
equations (24).

Metric (26) is the spatial section of
Minkowski’s spacetime metric, which is given
by,

ds> = cdi® —dr® — r*(d6” +sin’ 8d¢”)

0<r (27)
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Note that for every value of r in (27) there
corresponds a unique value of the radius R,
for (24). The quantity r in (26) is not only the
inverse square root of the Gaussian curvature
of the spherically symmetric surface
embedded therein, but is also the radius for
the spherically symmetric 3-space (26), which
is easily affirmed by a trivial calculation,

szerrzr (28)

The spatial section of Schwarzschild’s actual
solution is given by,

-1
ds’ =(1—%j dR* + R*(d6” +sin’ 8dg?)

R=("+a’)’ (29)
o<r

Note that if o = 0, Schwarzschild’s metric (24)
reduces to the flat spacetime of Minkowski
(27) and the spatial section (29) of
Schwarzschild’s metric reduces to that for
ordinary Euclidean 3-space (26).

The metric of (29) is undefined when r = 0,
owing to a division by zero; otherwise it has
the form of expression (7) and is thus a
positive-definite quadratic form. Metric (29)
can never be indefinite, i.e. its signature
cannot change from (+, +, +) to (-, +, +),
because (7) is always a positive-definite
quadratic form. Similarly, metric (26) has the
form of (7) and is a positive-definite quadratic
form. It too can’t change signature from (+, +,
+) to (-, +, +). To be consistent with (7), (26)
and (29), the spatial section (8) of Hilbert’s
metric must also be a positive-definite
guadratic form. This means that Hilbert’s
metric (2) can’t change its signature from (+,
-, -, —-) to (-, +, -, -), as expression (21)
reaffirms. But it is by means of a change of
signature of (2), producing (23), on the false
assumption that r in (2) is the radius, that the
Kruskal-Szekeres and Eddington-Finkelstein
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‘coordinates’ are based, and employed by Mr.
‘t Hooft and the cosmologists.

To amplify that there can be no change of
signature in (2), consider Brillouin’s [69]
solution,

-1
ds® = (1—1—’"]6&2 —(1—%’"] dR* — R2dQ>

Cc c

dQ* =(d6” +sin® 6dp*)
R.=r+2m
o<r (30)
Here mis a positive constant and c = 1.

Now consider Droste’s [70] solution (again ¢ =
1),

-1
ds* =|1-Zarr -[1-Z | 4r* - R24Q?
R R
dQ? = (d6” +sin> 6dp?)

R=r

asr (31)
Solutions (24), (30), and (31) are equivalent.
However, Hilbert’s solution is not equivalent
to them on account of 0 < rin (2).
| have shown elsewhere [71 - 79] that all

solutions equivalent to Schwarzschild’s are
generated by (using ¢ = 1),

-1
ds® = [1—%}&2 —[1—%} dR’ — R*dQ’

dQ* =(d6” +sin® 6dp*)

"+a”%

rreR pneR* (32)

R, =Qr—r0

r:\/(x_x0>2+(y_YO>2+(Z_Z0>2
+\/x3+ y§+z(2)=r +r,
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where ry is an entirely arbitrary real number
and n an entirely arbitrary positive real
number. For instance, settingro,=0,n=1,r2
ro, Brillouin’s solution (30) is obtained. Setting
ro =0, n =3, r2r, Schwarzschild’s actual
solution (24) is obtained. Setting r,=a, n =1,
r = ro, Droste’s solution (31) is obtained.
Expressions (32) generate an infinite set of
equivalent solutions. Expressions (32) are
easily rendered in isotropic form as well (see
[79] and Appendix D). The signature is always
(+, -, =, -) in accordance with (27), except at r
= ro where the metric is undefined.

Expressions (32) are not, from a purely
mathematical perspective, restricted to
values of r > ry. The only value for which the
metric (32) is undefined is r = ry, and so there
is only one singularity in (32). However, the
radius for (32) is defined for all r and the
radius R,(ro) = O for all arbitrary r, for all
arbitrary n.

Hilbert’s solution has no representation by
(32) because it is not equivalent to any
solution generated by it. Only Hilbert’s
metrical form, which is the same as Droste’s,
obtains from (32). Values R. < a are not
possible. R. can only take the value of 0 if o =
0, in which case only Minkowski spacetime is
produced [71 - 79].

Since (32) generates all the possible
equivalent solutions in Schwarzschild form, if
any one of them is extendible then all of
them must be extendible. In other words, if
any one of (32) can’t be ‘extended’ to
produce a black hole then none can be
extended to produce a black hole. Thus, if
Hilbert’s solution is valid it must require that
in Schwarzschild’s actual solution —a < r.
Similarly this must require that —a < r in
Brillouin’s solution, and 0 < r in Droste’s
solution. It is evident from (32) that this is
impossible. To amplify, consider the specific
case r; =0, n = 2, for which (32) yields,
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-1
ds® = [1— ﬁ}dtz —[1— 1} dR’ — R*dQ’
R R
dQ* =(d6” +sin® dp*)

R =(+a?) (33)

According to Hilbert’s solution this would
require the range —a® < r* in (33). However,
although r can now take any real value
whatsoever, r* cannot take values < 0. The
mathematical theory of black holes requires
that the square of a real number must take
on negative values. It therefore violates the
rules of pure mathematics. Moreover, the
term |r—ry| in (32) can be written,

|r—r0|=|\/(x—x0)2+(y—y0)2+(z— Z0)2|

which is the Theorem of Pythagoras. The
mathematical theory of black holes requires
that the hypotenuse must take on a negative
length, which is a violation of fundamental
geometry.

Thus, (33) cannot be ‘extended’ by any means
to produce a black hole. Since (33) is
equivalent to (24), (30), and (31), none of the
latter can be made equivalent to Hilbert’s
solution (2) either. Consequently, the
supposed extension of Droste's solution to
Hilbert’s values 0 < r < 2m by means of the
Kruskal-Szekeres ‘coordinates, the Eddington-
Finkelstein  ‘coordinates’, the Lemaitre
‘coordinates’ the Painleve-Gullstrand
‘coordinates’, and also the isotropic
coordinates are all fallacious. Thus, in
Hilbert’s metric 0 £ r < 2m is not valid [44 -
46, 71 - 79]. Mr. ‘t Hooft’s [1, 6, 7] claims for
the  Kruskal-Szekeres  and Eddington-
Finkelstein ‘coordinates’ are both standard,
and patently false.

Putting R. from (32) into the Kruskal-Szekeres
form vyields,
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4a°

ds? =29 (@ — au?) - R2dQ

c

dQ* =(d6” +sin® 0dp*)

R[‘
(RC —1)6 Vi =u’ -’

o

R = Qr—rn ! +0{”% (34)

This does not extend Hilbert’s metricto 0 < r
since the minimum value of R. is R.(r;) = a for
all ry for all n. Metric (34) is not singular at
R.(ro) but it is degenerate there since then u?
=V

Putting R. from (32) into the Eddington-
Finkelstein form yields,

ds? = (1 - Rﬁjdvz —2dvdR. — R?dQ’

c

dQ’ =(d6” +sin> 0dp*)

R
v=t+Rc+afln( 3 —lj
o

1
RC:([r—rO"+a”V (35)

This too does not extend Hilbert’s metric to 0
< r since the minimum value of R.is R.(r) = o
for all ro for all n. Metric (35) is not singular
anywhere, but it is degenerate at R.(ro).

The Lemaitre ‘extension’ has the form,

ds? =dz* — L ap? — r*(d6* +sin? 0d¢*)
r

%o
r=[§(p—f)} o’ (36)
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Putting R, from (32) into the Lemaitre form
yields,

ds? = dr* —Ridp2 —R*(d6* +sin? 6d¢?)

c

R":B(p_f)} O’A:Q’”—’”o|”+a"%
(37)

Once again this does not extend Hilbert’s
metric to 0 < r because the minimum value of
R. is R{ro) = a for all ry for all n, at which the
minimum value of 3(p — 1)/2 is a. Once again,
metric (37) is not singular at R.(r,), or
anywhere for that matter.

The Painlevé-Gullstrand 'extension' has the
form,

ds2=(1—ﬂ)drz—2\/@d tdr—dr*—r'd @’
r r
dQ* = (a6 +sin” 6dp*)  (37b)

Putting R. from (32) into (37b) yields,

ds2=(1—%)d ) \/%d tdR —dR’

c

—dR>d ¥

dQ? = (d6” +sin> 0 dy?)

1
R_=Qr—r "ra " (37¢)

& o

which also does not extend Hilbert’s metric
to 0 < r because the minimum value of R, is
R.(ro) = a for all r, for all n.

Mr. ‘t Hooft and the astrophysical scientists
claim that the Riemann tensor scalar
curvature invariant (also called the
Kretschmann scalar) must be unbounded at
their ‘physical’ or ‘curvature’ singularity. They
then claim that this justifies their ‘extension’
of Hilbert’s solution to 0 < r < 2m. However,
there is nothing in General Relativity or in
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pure mathematics that requires this
condition to be met. In fact, it is not required
at all because such curvature invariants are
fully determined by the metric, not by any a
priori assumed condition foisted upon it.

The Kretschmann scalar f is defined in terms
of the Riemann-Christoffel curvature tensor
of the first kind, as follows, f = R**Rg,,.

In the case of the Schwarzschild form it is
given by,

122
f= RS

where from (32),

"+0{”)%

R, :q;’—ro

Thus,

12a?
qr_r0|n +an%

Since (32) and all its equivalent solutions are
inextendible the maximum value of f occurs
at r = ry, irrespective of the value of r, and
irrespective of the value of n. Now R.(r;) = a
and so the maximum value of the
Kretschmann scalar is,

f=

f(ro)zl_%
a

This is a finite curvature invariant for the
Schwarzschild form.

Similarly, when r = r, the Gaussian curvature
K of the spherically symmetric geodesic
surface in the spatial section of the
Schwarzschild form takes the value,
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which is also a finite curvature invariant, and
is independent of the values of r, and n.
Owing to (32) the curvature invariants fand K
are always finite.

For the Schwarzschild form both f and K are
curvatures that depend only upon position.
There is another curvature that is of
importance, which depends upon both
position and a pair of directions determined
by two vectors; it is called the Riemannian (or
sectional) curvature K;, and is given by,

R, U'VUV!
UG UVU'Y?

pqrs

qurs = gprgqs _gpsgqr

where U = <Ui> and V = <Vi> are two

linearly independent contravariant vectors of
appropriate dimension. The Riemannian
curvature of a metric space is a generalisation
of the Gaussian curvature for a surface to
spaces of dimension higher than 2. It is
therefore not surprising that the Riemannian
curvature reduces to Gaussian curvature in
the case of dimension 2 (see equation (11)
above), which is entirely independent of
direction vectors — it is dependent only upon
position.

In the case of a diagonal metric tensor the
expression for the Riemannian curvature is
simplified somewhat. The metric tensor of
the spatial section of the Schwarzschild form
is diagonal, and the Riemannian curvature for
it is found to be given by (see Appendix B),

o .
- 5 (WIZIZ Wi sin’ 6)"' oR, (R(: - a)W2323

N

R: (W1212 Wi sin” 0)+ Rc4 sin’ 6(Rc _a)szzz

where in turn R. is given by expression (32)
(and expression (A17) in Appendix A) and the
Wi by the determinant product,
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The most important result of all this is that
when r = ry in (32), the Riemannian curvature
of the spatial section of the Schwarzschild
form is,

which is entirely independent of any direction
vectors U and V. This is another finite valued
curvature invariant for the Schwarzschild
form, and reaffirms that the Schwarzschild
form cannot be extended.

Thus, there are no curvature singularities, no
‘infinite curvatures’, in the Schwarzschild
form, contrary to the standard claims. All
curvature invariants take finite values
everywhere in the Schwarzschild form.

Similar results obtain for the other alleged
black hole forms. For instance, the
Kretschmann scalar for the Reissner-
Nordstrom form is [72],

1

RL_:([r—r0|n+§”)A
_a, |,
§—2+ YR

In this case when r = r, the Kretschmann
scalar takes the value [72, 80],

(2] o]
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which is finite irrespective of the values of r,
and n.

At r = r, the Gaussian curvature K for the
spherically symmetric geodesic surface in the
spatial section of the Reissner-Nordstrém
form has the finite value (see Appendix A),

K=—L

52

Note that if g = 0 all these curvature
invariants reduce to that for the
Schwarzschild form.

The Riemannian curvature for the spatial
section of the Reissner-Nordstrom form is
given by (see appendix B),

A+ B
K=
C+D
wherein,
(ar. -24°) -
A= _—(Vvlzlz +Wisis sin” 9)

2
B=(oR ~¢*)(R? —aR. +¢* W, sin> 60
C=R! (sz + W, sin” 9)

D=R‘(R*—oR.+q>)W,,,sin> @

where again, in turn, R. is given by expression
(A17) and the Wy by the determinant
product,

Ut U'
vek y!

ulu’
ViV

Once again, when r = r, in (Al17), the
Riemannian curvature of the spatial section
of the Reissner-Nordstrém form is,
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or explicitly,

since in this case R/(r,) = &, where, according
to expression (A17),

a |lat

= —+ _
4 St

Note that if g = 0, the Riemannian curvature
reduces to that for the Schwarzschild form.

Thus, there are no curvature singularities in
the Reissner-Nordstrom form either [72, 73,
80], once again contrary to the standard
claims.

Similar curvature invariants can be deduced
for the Kerr and Kerr-Newman forms by
means of equations (A17) (see Appendices A
and B).

That none of the ‘black hole’ metrics can be
extended to produce a black hole is
reaffirmed yet again by considering the
acceleration of a point in the Schwarzschild
form. Doughty [81] has shown that the
acceleration 8 of a point along a radial
geodesic in the Schwarzschild manifold is
given by the following form (see Appendix C),

J-g. -¢")

284

ag 00
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b=

where
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From expressions (32), the radial acceleration
is given explicitly,

f=—9%
2R 1-%
R

R, =Qr—r0 n+0{”%

rr,€R peR*
Then r < ro = f —x, for all ro for all n.
In the case of the Reissner-Nordstrom form

(see Appendix C) the acceleration of a point
along a radial geodesic is given by,

aR, -2q’

p=
2R’\JR? —0R, + ¢’

2 2
o (04 ) o
= — EAE— < —
d 2 4 1 1 4
1
RC :(‘I"—FU n+§”)4

rr,€R pneR*

which naturally reduces to that for the
Schwarzschild form when g = 0; once again, r
- ro = S —x, for all ry for all n.
Consequently,

r—r=pf->cw

constitutes an invariant and hence reaffirms
that the Schwarzschild and the Reissner-
Nordstrom forms cannot be extended.
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Nevertheless,  unbeknown to the
cosmologists, and Mr. ‘t Hooft, the
acceleration approaches « where, according
to them, there is no matter! [44]. The mass of
their black holes is located, they say, at their
‘curvature’ singularity, at their ‘origin’ r = 0,
where their spacetime is ‘infinitely curved’.

VIII. Black hole universes contain no mass

Mr. ‘t Hooft [1] mocks me because | argue
that black holes don’t exist on the grounds
that no mass is present in the relevant field
equations in the first place. The first section
that he devotes to me on his webpage is
titled, "Black holes do not exist, they are
solutions of the equation for the Ricci tensor
R, = 0, so they cannot carry any mass. And
what is usually called a "horizon" is actually a
physical singularity.” [1]

Another section of his webpage, dedicated to
me, is titled, "You can’t have massive objects
near a black hole; and you can’t have
multiple black holes orbiting one another"

[1].

As | have already shown above, multiple
black holes are inconsistent with the very
definition of a black hole, and can’t exist in
any of the alleged big bang universes either.
Nonetheless Mr. ‘t Hooft superposes his
many unspecified black holes upon some
unspecified big bang universe. Also recall that
the very same black hole equations also
describe a star of the corresponding type.
Since the alleged black hole is a one-mass
universe according to its definition, it is
physically meaningless. Stars exist, but they
are not one-mass universes, so they too can’t
be modelled by black hole equations. But Mr.
‘t Hooft vilifies me for arguing that the
Einstein field equations R, = 0 contain no
matter because in this case the energy-
momentum tensor is zero (i.e. T, = 0). He
goes on and on about test particles, and
complains that,
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“Mr. C attacks some generally accepted
notions about black holes. It appears that the
introduction of test particles is inadmissible
to him. A test particle, freely falling in a
gravitational field, feels no change in energy
and momentum, and mathematically, we
describe this situation in terms of comoving
coordinate frames. This does not fit in C’s
analysis, so, test particles are forbidden. A
test particle is an object with almost no mass
and almost no size, such as the space ship
Cassini orbiting Saturn.” [1]

Mr. ‘t Hooft [1] also complains about me,

“He has a problem with the notion of test
particles, which are objects whose mass
(and/or charge) is negligible for all practical
purposes, so that they can be used as probes
to investigate the properties of field
configurations. Again, this is a question of
making valid approximations in physics. A
space ship such as the Cassini probe near
Saturn, has mass, but it is far too light to
have any effect on the planets and moons
that it observes, so, its orbit is a geodesic as
long as its engines are switched off. No
physicist is surprised by these facts, but for C,
approximations are inexcusable. For him, the
Cassini probe cannot exist. Astrophysicists
studying black holes routinely make the same
assumptions. A valid question is: could the
tiny effects of probes such as Cassini have
explosive consequences for black holes or
other solutions to Einstein’s equations? You
don’t have to be a superb physicist - but you
must have better intuitions than C - to
conclude that such things do not happen.”

Although Mr. ‘t Hooft harps on his test
particles, they are located in some big bang
universe that also allegedly contains many
large masses, such as stars, galaxies, and
untold numbers of black holes, despite the
fact that the equations (metrics) for stars and
black holes, being one and the same, don’t
contain any other masses whatsoever by
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their very definitions, and neither do any of
the big bang universes.

It is not difficult to prove mathematically that
R, = 0 actually contains no matter
whatsoever and is therefore physically
meaningless, and hence the black hole a
figment of irrational imagination. First,
according to Einstein [24, 32], his
gravitational field equations are,

Ry - V2R, = KTy (38)

If in (38) the Einstein tensor G,, = Ry - ¥3Rg,w
is used, these equations are compactly
written as,

Gu =-KT (39)

The Einstein tensor describes spacetime
geometry (i.e. Einstein’s gravitational field)
and the material sources of his gravitational
field are denoted by the energy-momentum
tensor T,. Matter is the cause of Einstein’s
gravitational field as it induces by its presence
curvature in his spacetime. Thus Einstein’s
field equations couple his gravitational field
to its material sources. In words Einstein’s
field equations are just,

spacetime geometry = -k(material sources)

Recall that according to Einstein [24],
everything except his gravitational field is
matter.
Einstein [24, 32] says that the field equations
for his static gravitational field in the absence
of matter are,

R,=0 (40)

In words these equations are simply,

spacetime geometry =0

www.sjcrothers.plasmaresources.com/index.html

Although equations (40) are not coupled to
any material sources, since all matter is
removed by setting T,, = 0 (in which case R =
0 in (38)), Einstein nonetheless claims that
equations (40) contain a massive source
because they allegedly describe the
gravitational field outside a body such as the
Sun. Thus Einstein on the one hand removes
all material sources by setting T,, = 0 and on
the other hand immediately reinstates the
presence of a massive source with words
(linguistic legerdemain) by alluding to a body
outside of which equations (40) apply. After
all, his gravitational field must be caused by
matter: his gravitational field does not
conjure itself up from nothing, and
everything but the gravitational field is
matter. Indeed, Einstein [31] refers to the
‘Schwarzschild solution’ for equations (40) as
follows,

2

“ s> =[1_éjd12 - d’A +r2(sin> 0d@* +d6?)

r -4
;

(109a)

A=—
iy 4

M denotes the sun’s mass centrally
symmetrically placed about the origin of co-
ordinates; the solution (109a) is valid only
outside this mass, where all the T,, vanish.”

According to Einstein his equation (109a)
contains a massive source, at “the origin”, yet
also according to Einstein his equations (40),
from which (109a) is obtained, contain no
matter. Thus Einstein’s argument is a
contradiction and therefore false. This
contradiction is readily amplified by
comparison to the ‘field equations’,

Ruw = Agu (41)
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In words these equations are,
spacetime geometry = A(metric tensor)

Here A is the so-called ‘cosmological
constant’, which is said to be tiny in
magnitude. The solution for equations (41) is
de Sitter’'s empty universe. It's empty
because it contains no matter:

“This is not a model of relativistic cosmology
because it is devoid of matter.” [38]

“the de Sitter line element corresponds to a
model which must strictly be taken as
completely empty.” [82]

“the solution for an entirely empty world.”
[83]

“there is no matter at alll” [84]

Now note that in both equations (40) and
(41) the energy-momentum tensor is zero
(T, = 0). Thus, according to Einstein and his
followers when the energy-momentum
tensor is zero material sources are both
present and absent. However, matter cannot
be both present and absent by the very same
mathematical constraint.

Since de Sitter’s universe is devoid of matter
by virtue of T, = 0, the ‘Schwarzschild
solution’ must also be devoid of matter by
the very same condition. Thus, equations (40)
contain no matter. But it is upon equations
(40) that all black holes rely. Thus, once again,
no black hole solution has any physical
meaning and so black holes are not predicted
by General Relativity at all — they don’t have
any basis in any theory or observation, since
Newton’s theory does not predict black holes
either, contrary to the claims of the
astrophysical scientists [85]; and nobody has
ever found a black hole [63]. Nonetheless,
according to Hawking and Ellis [42],
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“Laplace essentially predicted the black
hole...”

According to the Cambridge Illustrated
History of Astronomy [86],

“Eighteenth-century speculators had
discussed the characteristics of stars so dense
that light would be prevented from leaving
them by the strength of their gravitational
attraction; and according to Einstein’s
General Relativity, such bizarre objects
(today’s ’‘black holes’) were theoretically
possible as end-products of stellar evolution,
provided the stars were massive enough for
their inward gravitational attraction to
overwhelm the repulsive forces at work.”

In part C of Box 24.1 in their book
‘Gravitation’, Misner, Thorne and Wheeler
[17] include the Michell-Laplace dark body
under the heading of ‘BLACK HOLES'. In
section 24.2 they include a copy of the cover
of Laplace’s paper ‘Exposition du Syeteme du
Monde’, and a page from his paper, in French,
beside two papers, one by Oppenheimer and
Volkov, the other by Oppenheimer and
Snyder, on neutron stars and gravitational
contraction respectively, and a paper by
Baade and Zwicky on neutron stars. All these
papers are denoted as ‘Figure 24.1’, with this
caption:

“Two important arrivals on the scene: the
neutron star (1933) and the black hole (1795,
1939). No proper account of either can
forego general relativity.”

According to Chandrasekhar [37],

“That such a contingency can arise was
surmised already by Laplace in 1798. Laplace
argued as follows. For a particle to escape
from the surface of a spherical body of mass
M and radius R, it must be projected with a
velocity v such that %V’ > GM/R; and it
cannot escape if v> < 2GM/R. On the basis of

34



this last inequality, Laplace concluded that if
R < 2GM/c* =R, (say) where c denotes the
velocity of light, then light will not be able to
escape from such a body and we will not be
able to see it!

“By a curious coincidence, the limit R
discovered by Laplace is exactly the same
that general relativity gives for the
occurrence of the trapped surface around a
spherical mass.”

But it is not “a curious coincidence” that
General Relativity gives the same R
“discovered by Laplace” because the
Newtonian expression for escape velocity (4)
is deliberately inserted post hoc into Hilbert’s
solution (2) by the proponents of the black
hole in order to make a mass appear in
equations that contain no material source.

The Michell-Laplace dark body is not a black
hole [87 - 90]. It possesses an escape velocity
at its surface, but the black hole has both an
escape velocity and no escape velocity
simultaneously at its ‘surface’ (i.e. event
horizon); masses and light can leave the
Michell-Laplace dark body, but nothing can
leave the black hole; it does not require
irresistible gravitational collapse to form,
whereas the black hole does; it has no
(infinitely dense) singularity, but the black
hole does; it has no event horizon, but the
black hole does; it has ‘infinite gravity’
nowhere, but the black hole has infinite
gravity at its singularity; there is always a
class of observers that can see the Michell-
Laplace dark body, but there is no class of
observers that can see the black hole; the
Michell-Laplace dark body persists in a space
which by consistent theory contains other
Michell-Laplace dark bodies and other matter
and they can interact with themselves and
other matter, but the spacetime of all types
of black hole pertains to a universe that
contains only one mass (but actually contains
no mass by mathematical construction) and
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so cannot interact with any other masses; the
space of the Michell-Laplace dark body is 3-
dimensional and Euclidean, but the black
hole is in a 4-dimensional non-Euclidean
(pseudo-Riemannian) spacetime; the space of
the Michell-Laplace dark body is not
asymptotically  anything  whereas the
spacetime of the black hole is asymptotically
flat or asymptotically curved; the Michell-
Laplace dark body does not ‘curve’ a
spacetime, but the black hole does.
Therefore, the Michell-Laplace dark body
does not possess the characteristics of the
black hole and so it is not a black hole.

Mr. ‘t Hooft’s [1] test particle in the
spacetime of R,, = 0 has no meaning either
since R, = 0 is physically meaningless. Not
only does R, = 0 contain no matter it also
violates other physical principles of General
Relativity. According to Einstein [32] his
Principle of Equivalence and his Special
Theory of Relativity must hold in his
gravitational field,

“Let now K be an inertial system. Masses
which are sufficiently far from each other and
from other bodies are then, with respect to K,
free from acceleration. We shall also refer
these masses to a system of co-ordinates K',
uniformly accelerated with respect to K.
Relatively to K' all the masses have equal and
parallel accelerations; with respect to K' they
behave just as if a gravitational field were
present and K' were unaccelerated.
Overlooking for the present the question as
to the 'cause' of such a gravitational field,
which will occupy us later, there is nothing to
prevent our conceiving this gravitational field
as real, that is, the conception that K' is 'at
rest' and a gravitational field is present we
may consider as equivalent to the conception
that only K is an ‘allowable' system of co-
ordinates and no gravitational field is
present. The assumption of the complete
physical equivalence of the systems of
coordinates, K and K', we call the 'principle of
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equivalence’; this principle is evidently
intimately connected with the law of the
equality between the inert and the
gravitational mass, and signifies an extension
of the principle of relativity to co-ordinate
systems which are in non-uniform motion
relatively to each other. In fact, through this
conception we arrive at the unity of the
nature of inertia and gravitation.” [32]

“Stated more exactly, there are finite regions,
where, with respect to a suitably chosen
space of reference, material particles move
freely without acceleration, and in which the
laws of the special theory of relativity, which
have been developed above, hold with
remarkable accuracy.” [32]

Note that both the Principle of Equivalence
and Special Relativity are defined in terms of
the a priori presence of multiple arbitrarily
large finite masses and photons. There can be
no multiple arbitrarily large finite masses and
photons in a spacetime that contains no
matter by mathematical construction, and so
neither the Principle of Equivalence nor
Special Relativity can manifest therein. But
R, = 0 is a spacetime that contains no matter
by mathematical construction. Furthermore,
Mr. ‘t Hooft’s test particle, be it the “space
ship Cassini orbiting Saturn” or otherwise,
must surely constitute a finite region in which
Special Relativity must hold in accordance
with Einstein’s tenets, assuming that Special
Relativity is valid in the first place, and if so,
multiple arbitrarily large finite masses and
photons must be able to be present
anywhere. This is impossible for R, = 0. It
follows from this that Einstein’s field
equations do not in fact reduce to R,, = 0
when T, = 0.

Notwithstanding the facts, the astrophysical
scientists see black holes in multitudes,
throughout the galaxies, at the centres of
galaxies, in binary systems, and colliding and
merging. According to Chandrasekhar [37],
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“From what | have said, collapse of the kind |
have described must be of frequent
occurrence in the Galaxy;, and black-holes
must be present in numbers comparable to, if
not exceeding, those of the pulsars. While the
black-holes will not be visible to external
observers, they can nevertheless interact with
one another and with the outside world
through their external fields.

“In considering the energy that could be
released by interactions with black holes, a
theorem of Hawking is useful. Hawking’s
theorem states that in the interactions
involving black holes, the total surface area
of the boundaries of the black holes can
never decrease; it can at best remain
unchanged (if the conditions are stationary).

“Another example illustrating Hawking’s
theorem (and considered by him) is the
following. Imagine two spherical
(Schwarzschild) black holes, each of mass
%M, coalescing to form a single black hole;
and let the black hole that is eventually left
be, again, spherical and have a mass M.”

According to Hawking [8],

“Also, suppose two black holes collided and
merged together to form a single black hole.
Then the area of the event horizon of the
final black hole would be greater than the
sum of the areas of the event horizons of the
original black holes.”

And according to Mr. ‘t Hooft [6],

“We not only accept the existence of black
holes, we also understand how they can
actually form under various circumstances.
Theory allows us to calculate the behavior of
material particles, fields or other substances
near or inside a black hole. What is more,
astronomers have now identified numerous
objects in the heavens that completely match
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the detailed descriptions theoreticians have
derived.”

IX. Big bang universes are one-mass
universes

All big bang models treat the universe, after
the initial bang from nothing (or,
semantically, a reified mathematical
‘singularity’), as being entirely filled by a
single continuous indivisible homogeneous
distribution of matter of uniform macroscopic
density and pressure. This continuous
distribution of matter is given the form of an
idealised fluid that completely fills the
universe. For instance, according to Tolman
(82],
“.. it must be remembered that these
quantities apply to the idealized fluid in the
model, which we have substituted in place of
the matter and radiation actually present in
the real universe.”

“We may, however, introduce a more specific
hypothesis by assuming that the material
filling the model can be treated as a perfect
fluid”

The multiple black holes merging or colliding
or capturing other matter or forming binary
systems, the many stars and galaxies, and the
radiation too that appear in big bang models
is therefore inconsistent with the very basis
of the models, and are obtained by invalid
application of the Principle of Superposition.
Tolman [82] reveals this explicitly,

“We can then treat the universe as filled with
a continuous distribution of fluid of proper
macroscopic density p,, and pressure p,, and
shall  feel justified in making this
simplification since our interest lies in
obtaining a general framework for the
behaviour of the universe as a whole, on
which the details of local occurrences could
be later superposed.”
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However, the Principle of Superposition is not
valid in General Relativity. Nonetheless,
superposition is inadmissibly applied to
obtain multiple masses, radiation and
multiple black holes in big bang creation
models.

Mr. ‘t Hooft [1, 6, 7] talks of multiple black
holes, and other matter such as stars and
planets, presumably in some big bang
universe. In 2008 Mr. ‘t Hooft [62] wrote in an
email to me,

“Black holes can be in the vicinity of other
black holes.”

Hence, his big bang universes are riddled with
infinite  ‘gravitational fields’” at the
singularities of all his black holes, where
spacetime curvature is infinite, and where
the density is also infinite thereby violating
into the bargain the uniform macroscopic
density of all the one-mass big bang models.
None of Mr. ‘t Hooft’s black holes are
asymptotically anything in his multiple black
hole universe, and this violates the very
definition of the black hole as well.

X. Einstein’s gravitational waves and the
usual conservation of energy and
momentum

Mr. ‘t Hooft [1] first mentions me in the
section of his webpage titled “Einstein’s
equations for gravity are incorrect, they
have no dynamical solutions, and do not
imply gravitational waves as described in
numerous text books." In this section he
derides Dr. Lo, but includes me, as follows,

“Apparently, he fails to understand where the
energy in a gravitational wave packet comes
from, thinking that it is not given by Einstein’s
equations, a misconception that he shares
with Mr. C. Due to the energy that should
exist in a gravitational wave, gravity should
interact with itself. Einstein’s equation should
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have a term describing gravity’s own energy.
In  fact, it does. This interaction s
automatically  included  in Einstein’s
equations, because, indeed, the equations
are non-linear, but neither L nor C appear to
comprehend this.” [1]

Mr. ‘t Hooft has offered no evidence to
support his claim that | think that Einstein’s
gravitational energy “is not given by
Einstein’s equations”; and for good reason —
there is none. This is another false allegation
that he has conveniently conjured up by
means of his imagination. None of my papers
[64] even remotely suggests Mr. ‘t Hooft’s
claim, and neither does our email
communications [62].

Mr. ‘t Hooft goes on to explain his division of
a metric g, into two parts; a flat spacetime
background ¢°,, and a dynamical part g',,, in
order to account for Einstein’s alleged
gravitational waves; thus g,, = ¢°, + g'.. He
then makes the following remarks [1],

“The stress-energy-momentum tensor can
then be obtained routinely by considering
infinitesimal variations of the background
part, just like one does for any other type of
matter field; the infinitesimal change of the
total action (the space-time integral of the
Lagrange density) then yields the stress-
energy-momentum tensor. Of course, one
finds that the dynamical part of the metric
indeed carries energy and momentum, just as
one expects in a gravitational field. As hydro-
electric plants and the daily tides show,
there’s lots of energy in gravity, and this
agrees perfectly with Einstein’s original
equations. In spite of DC calling it ‘utter
madness, this procedure works just perfectly.
L and C shout that this stress-energy-
momentum tensor is a ‘pseudotensor’.”

Let’s now investigate how Einstein fed the
conservation of energy and momentum of his
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gravitational field and its material sources
into his field equations.

It must first be noted that when Einstein talks
of the conservation of energy and
momentum he means that the sum of the
energy and momentum of his gravitational
field and its material sources is conserved in
the usual way for a closed system, as
experiment attests, for otherwise his theory
would be in conflict with a vast array of
experiments and therefore invalid. Einstein
[31] emphasises that,

“It must be remembered that besides the
energy density of the matter there must also
be given an energy density of the
gravitational field, so that there can be no
talk of principles of conservation of energy
and momentum of matter alone.”

Mr. ‘t Hooft [1] acknowledges Einstein,

“The truth is that gravitational energy plus
material energy together obey the energy
conservation law. We can understand this
just as we have explained it for gravitational
waves.”

Consider Einstein’s field equations in the
following form,

1
RL(V = _’{TMV - ETgMVj (42)

According to Einstein when T, = 0, and hence
T =0, this reduces to,

R.n=0 (43)

The solution to (43) is Schwarzschild’s
solution. It is routine amongst astrophysical
scientists to consider a ‘weak’ gravitational
field and a very slow moving ‘particle’ in
relation to the ‘Schwarzschild solution’ to
finally obtain an expression for the
component of the metric tensor gy in terms
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of the Newtonian potential function ¢. The
inclusion of ¢ in goo, although standard, is ad
hoc, by means of a false analogy with
Newton’s theory, as explained above in
relation to equation (4). Equations (43) are
Einstein’s analogue of the Laplace equation.

Eventually the divergence of the Newtonian
potential function is often equated to Ry to
obtain the Poisson equation by assuming a
particular form for Ty. One can’t use the
‘Schwarzschild  solution” to effect this
analogue of the Poisson equation since (43) is
allegedly an analogue of the Laplace
equation. When Einstein developed his
analogue of the Poisson equation he had no
‘Schwarzschild solution’ to work with. Instead
he began with his analogue of the Laplace
equation and attributed energy and
momentum to his gravitational field, the
latter he described by the following form of
(43), with a constraint [24, 32],

are

g
s =1

Einstein writes the Christoffel symbol of the
second kind as,

+T4T? =0 (44)

va

. 1 (98, 98, K 08
=3 B - B, By
2 ox ox ox

Einstein [24] proceeded from his analogue of
the Laplace equation, equations (44), to his
analogue of the Poisson equation. Using
equations (44) he first alleged the
conservation of the energy-momentum of his
gravitational field by introducing his so-called
‘pseudotensor’, t%;, via a Hamiltonian form of
equations (44). According to Einstein [24] the
components of his pseudotensor are,

“the ‘energy components’ of the gravitational
field”.
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His conservation law for his gravitational field
alone is by means of an ordinary divergence
of t%, not a tensor divergence, since t%, is not
a tensor, and therefore in conflict with his
tenet that all the equations of physics be
covariant tensor expressions. He and his
followers to this day attempt to justify this
procedure on the basis that t% acts ‘like a
tensor’ under linear transformations of
coordinates. Nevertheless, this does not
make t%, a tensor. After a long-winded set of
calculations Einstein [24] produces the
ordinary divergence,

o’
=0
= (45)

o

and proclaims a conservation law, but only
for the energy and momentum of his
gravitational field,

“This equation expresses the law of
conservation of momentum and energy for
the gravitational field.” [24]

Einstein then replaces equations (44) with
the following,

a lo] o o 1 o
E(g ﬂrﬂﬂ):_/{tﬂ _55;/) (46)

J-g=1

Equations (46) are still Einstein’s proposed
analogue of the Laplace equation. To get his
analogue of the Poisson equation he simply
adds a term for the material sources of his
gravitational field, namely, his energy-
momentum tensor T°,, thus®,

“The system of equation (51) shows how this
energy-tensor (corresponding to the density p
in Poisson’s equation) is to be introduced into
the field equations of gravitation. For if we
consider a complete system (e.g. the solar

* Einstein’s equation (51) is equation (46) herein.
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system), the total mass of the system, and
therefore its total gravitating action as well,
will depend on the total energy of the system,
and therefore on the ponderable energy
together with the gravitational energy. This
will allow itself to be expressed by
introducing into (51), in place of the energy-
components of the gravitational field alone,
the sums t°, + T°, of the energy-components
of matter and of gravitational field. Thus
instead of (51) we obtain the tensor equation

J (g”ﬁrjﬁ)z—/r[(t;+T;)—%5Z(t+T)}

o,

(52)
=g =1

where we have set T = T*, (Laue’salar). These
are the required general equations of
gravitation in mixed form.” [24]

Recall that Mr. ‘t Hooft [1] invoked “a
‘vseudotensor’” in  relation to the
conservation of the energy and momentum
of Einstein’s shadowy gravitational waves,
and mocks me for my rejection of it. The
overt problem is that Einstein’s pseudotensor
is not a tensor and is therefore coordinate
dependent. This is not in keeping with
Einstein’s requirement that all the equations
of physics must be coordinate independent
by means of tensor relations.

“It is to be noted that t°; is not a tensor” [24]

“Let us consider the energy of these waves.
Owing to the pseudo-tensor not being a real
tensor, we do not get, in general, a clear
result independent of the coordinate system.”
[41]

“It is not possible to obtain an expression for
the energy of the gravitational field satisfying
both the conditions: (i) when added to other
forms of energy the total energy is conserved,
and (ii) the energy within a definite (three
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dimensional) region at a certain time is
independent of the coordinate system. Thus,
in general, gravitational energy cannot be
localized. The best we can do is to use the
pseudo-tensor, which satisfies condition (i)
but not (ii). It gives us approximate
information about gravitational energy,
which in some special cases can be accurate.”
[41]

However, besides coordinate dependence
there is an even more compelling reason to
reject Einstein’s pseudotensor; it is a
meaningless concoction of mathematical
symbols and therefore can’t be used to
represent any entity, to model any
phenomena, or to make any calculations!

Definition 5 (Class of a Riemannian Metric):
Let ¢ be a Riemannian metric in the n
variables x*, ..., x". If o is sufficiently large
then n + o functions y*, ..., y" " of the x' can
be chosen such that,

@ =(dy'f +...+(dy" ).

Let m be the smallest possible value for o
such that,

nOz—l).
2

0<m<

Then m is called the class of the Riemannian
metric ¢. [91]

Theorem 2: Metrics of zero class (of any
number of variables n) are characterised by
the necessary and sufficient condition that
their Riemann-Christoffel curvature tensor
vanishes identically. [91]

In General Relativity the Riemann-Christoffel
curvature tensor does not vanish identically
[24].

Theorem 3: Metrics ¢ of class zero have no

non-zero differential invariants. Metrics of
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non-zero class have no first order differential
invariants. The invariants greater than one
are the invariants of ¢, the Riemann-
Christoffel curvature tensor, and its covariant
derivatives. [91]

Now Einstein’s pseudotensor t%, is defined as
[24, 32],

o 1 o v A Vo
Ktazzdo'gﬂ Fﬂﬁr‘ﬁ_gﬂ ,uﬁrvli'

wherein « is a constant and 6% is the
Kronecker-delta. Contract Einstein’s
pseudotensor by setting o0 = a to yield the
invariant t = t%,, thus,

a 1 a v A 12 ml‘1
Ky =Kt =—0,8" r,L) - g“ Tl

Since the I'j, are functions only of the

components of the metric tensor and their
first derivatives, t is seen to be a first-order
intrinsic differential invariant [91, 92], i.e. it is
an invariant that depends solely upon the
components of the metric tensor and their
first derivatives. However, by Theorem 3 this
is impossible. Hence, by reductio ad
absurdum, Einstein’s pseudotensor is a
meaningless concoction of mathematical
symbols, and therefore, contrary to Einstein,
the astrophysical scientists, and Mr. ‘t Hoofft,
it can’t be used to make any calculations, to
represent any physical quantity, or to model
any physical phenomena, such as Einstein’s
ghostly gravitational waves.

The Landau-Lifshitz [93] pseudotensor is
often used in place of Einstein’s; however, it
suffers from precisely the same defects as
Einstein’s and it is therefore also a
meaningless concoction of mathematical
symbols. All the so-called gravitational
‘pseudotensors’ share fatal defects.

Einstein and the astrophysical scientists
nonetheless permit his pseudotensor, and do
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calculations with it, as does Mr. ‘t Hooft [1]
who says,

“..and there’s nothing wrong with a
definition of energy, stress and momentum
that’s frame dependent, as long as energy
and momentum are conserved.”

The conservation of energy and momentum
Mr. ‘t Hooft refers to is that usual for a closed
system, as determined by experiments.

From Einstein’s equation (52) the total
energy-momentum E, of his gravitational field
and its material sources, is,

E =(t°,+T°) (47)

This is still not a tensor expression, so
Einstein cannot take a tensor divergence. He
then takes the ordinary divergence to get
[24],

e +17)
ox

o

=0 (48)

and proclaims the usual conservation laws of
energy and momentum for a closed system,

“Thus it results from our field equations of
gravitation that the laws of conservation of
momentum and energy are satisfied.” [24]

Compare now equation (42) with the
equivalent forms,

R = —K(TJ‘ —1Tg£‘] (49)

1 1
r=-r-tre| o)

Thus by (49), according to Einstein, if ¥, =0
then R¥, = 0. But by (50), if R*, =0 then T, = 0.
In other words, R, and T¥, must vanish
identically — if there are no material sources
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then there is no gravitational field, and no
universe. Bearing this in mind, and in view of
(40) and (41), consideration of the
conservation of energy and momentum, and
tensor relations, Einstein’s field equations
must take the following form [92, 94],

y7i
G yrrzo (51)
K

Comparing this to expression (47) it is clear
that the G*,/k actually constitute the energy-
momentum  components of  Einstein’s
gravitational field, which is rather natural
since the Einstein tensor G*, describes the
curvature of Einstein’s spacetime (i.e. his
gravitational field), and that (51) also
constitutes the total energy-momentum of
Einstein’s gravitational field and its material
sources. Unlike (47), expression (51) is a
tensor expression. The tensor (covariant
derivative) divergence of the left side of (51)
is zero and therefore constitutes a
conservation law for Einstein’s gravitational
field and its material sources T*,.

However, the total energy-momentum of (51)
is always zero, the G,/k and the T, must
vanish identically (i.e. when T, =0, G, =0,
and vice-versa, producing the identity 0 = 0),
and gravitational energy can’t be localised
[92]. Moreover, since the total energy-
momentum is always zero the usual
conservation laws for energy and momentum
for a closed system can’t be satisfied. General
Relativity is therefore in conflict with a vast
array of experiments on a fundamental level.

The so-called ‘cosmological constant’ can be
easily included as follows,

(G¥ + 2¢")
K

+T/ =0 (52)

v

In this case the energy-momentum
components of Einstein’s gravitational field
are given by (G*, + Ag*)/k. The G*, ¢*, and
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7%, must all vanish identically, and all the
same consequences ensue just as for
equation (51). Thus, if there is no material
source, not only is there no gravitational
field, there is no universe, and Einstein’s field
equations violate the usual conservation of
energy and momentum for a closed system
and are thereby in conflict with a vast array of
experiments.

Recall that Mr. ‘t Hooft [1] splits the metric
tensor into two parts, a flat ‘background’
spacetime and a dynamical spacetime, as
follows,

Ow=0"w+ gluv (53)

This procedure is the so-called ‘linearisation’
of Einstein’s field equations. With this
procedure Mr. ‘t Hooft [1] says,

“The dynamical part, g',, is defined to
include all the ripples of whatever
gravitational wave one wishes to describe.”

The linearisation procedure leads to the
following alleged gravitational wave equation
in empty spacetime,

0’g'w =0 (54)

where the d’Alembertian operator is defined,
0%= 8%/dx* + 0%/dy* + 0%/02% — c?9%/ot?

and where c is the speed of light in vacuo.
Quite often, as in the case of Hilbert’s
solution (1), c is set to unity, in which case the
d’Alembertian operator is,

0% = 0°/9x* + 0°/9y? + 0°/92° - 9°/ot’

From expression (54) it is claimed that the
speed of propagation of Einstein’s
gravitational waves is the speed of light in
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vacuo. For instance, according to Foster and
Nightingale [95],

“.. we see that gravitational radiation
propagates through empty spacetime with
the speed of light.”

However, the speed of propagation of these
alleged gravitational waves is coordinate
dependent and therefore not unique (see
Appendix H). For instance, concerning
equation (54), Eddington [83] noted that,

“.. the deviations of the gravitational
potentials are propagated as waves with unit
velocity, i.e. the velocity of light. But it must
be remembered that this representation of
the propagation, though always permissible,
is not unique. ... All the coordinate-systems
differ from Galilean coordinates by small
quantities of the first order. The potentials g,
pertain not only to the gravitational influence
which is objective reality, but also to the
coordinate-system which we select arbitrarily.
We can ‘propagate’ coordinate-changes with
the speed of thought, and these may be
mixed up at will with the more dilatory
propagation discussed above. There does not
seem to be any way of distinguishing a
physical and a conventional part in the
changes of the g,,.

“The statement that in the relativity theory
gravitational waves are propagated with the
speed of light has, | believe, been based
entirely upon the foregoing investigation,; but
it will be seen that it is only true in a very
conventional sense. If coordinates are chosen
so as to satisfy a certain condition which has
no very clear geometrical importance, the
speed is that of light; if the coordinates are
slightly different the speed is altogether
different from that of light. The result stands
or falls by the choice of coordinates and, so
far as can be judged, the coordinates here
used were purposely introduced in order to
obtain the simplification which results from

www.sjcrothers.plasmaresources.com/index.html

representing the propagation as occurring
with the speed of light. The argument thus
follows a vicious circle.”

Recall that Einstein’s pseudotensor
represents the energy-momentum of his
gravitational field alone. Mr. ‘t Hooft [1] says,

“Actually, one can define the energy density
in different ways, since one has the freedom
to add pure gradients to the energy density,
without affecting the total integral, which
represents the total energy, which s
conserved. Allowing this, one might consider
the Einstein tensor G, itself to serve as the
gravitational part of the stress-energy-
momentum tensor, but there would be
problems with such a choice.

“The definition using a background metric
(which produces only terms that are
quadratic in the first derivatives) is much
better, and there’s nothing wrong with a
definition of energy, stress and momentum
that’s frame dependent, as long as energy
and momentum are conserved. In short, if
one wants only first derivatives, either frame
dependence or background metric
dependence are inevitable.

“...In spite of DC calling it ‘utter madness’, this
procedure works just perfectly. L and C shout
that this stress-energy-momentum tensor is a
‘pseudotensor’”

However, all attempts to account for the
energy-momentum of Einstein’s gravitational
field, and hence his ‘gravitational waves’, by
means of a pseudotensor are futile.
Consequently, General Relativity violates the
usual conservation of energy and momentum
for a closed system as determined by
experiments. Equation (51) is the form that
Einstein’s field equations must take.
Consequently, the search for Einstein’s
gravitational waves has from the outset been
a search for that which does not exist. It is no
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wonder that no such waves have ever been | refer readers again to [62] for confirmation

detected. of Mr. ‘t Hooft’'s context and to the
contextualization of my ‘ornaments’.

Xl. Functional analysis

DEDICATION
Mr. ‘t Hooft [1] says of the five scientists he
vilifies, In memory of my brother,
“These self proclaimed scientists in turn Paul Raymond Crothers
blame me of ‘not understanding functional 12" May 1960 — 25" December 2008

20

analysis’.
and my Uncle,

Mr. ‘t Hooft has offered no evidence for this

allegation either. All we have is his word for it. Gary Christopher Crothers

| don’t know whether or not any of the other 3 June 1935 — 10" November 2013

four scientists Mr. ‘t Hooft vilifies on his

webpage has made this accusation against

him, but certainly | have never done so. In

our email exchange | have accused him of

other things, but strangely he has not cared

to mention them, whereas | hide nothing

[62].

In his final email, copied to me in 2008 but
addressed to another, Mr. ‘t Hooft wrote,

“O, yes, excerpts from my mail will probably
emerge on some weblogs, (sic) drawn out of
context and ornamented with comments.”

APPENDIX A — GAUSSIAN CURVATURE

Gaussian curvature is an intrinsic geometric property of a surface. As such it is independent of any
embedding space. All black hole spacetime metrics contain a surface from which various invariants
and geometric identities can be deduced by purely mathematical means. The Kerr-Newman form
subsumes the Kerr, Reissner-Nordstrom, and Schwarzschild forms. The Gaussian curvature of the
surface in the Kerr-Newman metric therefore subsumes the Gaussian curvatures of the surfaces in
the subordinate forms too. The Gaussian curvature reveals the type of surface and uniquely
identifies the terms that appear in its general form. The Gaussian curvature demonstrates that no
so-called black hole metric can in fact be extended to produce a black hole. The Gaussian
curvature of the surface in the Kerr-Newman metrical ground-form and its subordinate metrics is
determined as follows. The Kerr-Newman metric in Boyer-Lindquist coordinates is,

PR A—a’sin’ 0 2 _2a sin® 8-> +a> —A)

2 2

p p

dtdep+
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N (r2 +az)2 —a’Asin’ @
2

P

sin’ @do” +

2
+ '%dr2 +p°dé?

A=r’=2mr+a’*+q° p>=r>+a’cos’ @

o<r
(A1)
If r = constant # 0 and t = constant, (A1) reduces to,
2 22 2 2
ds® =p2d92+(r +a’) AASIN O G2 g g2
Yo,
A=r>-2mr+a’+q> p°=r>+a’cos’ @
(A2)

Metric (A2) is a particular form of equation (5) of the First Fundamental Quadratic Form for a
surface. The components of the metric tensor of (A2) are,

r*+a’ ’ —a*Asin’ @ .
8 =,02 8n :( ),02 sin” @ (A3)

To facilitate the calculation of the Gaussian curvature of the surface described by (A2), make the
following substitutions,

x'=6 x’=@ f=(+a?) —a’Asin> @
h=p>=r>+a’cos’ @ ﬂz% (A4)
g,=h g, =pfsin’8@

Accordingly,

of

— =-2a’Asin@cos b — =—2a’sinfcos
00 00
2 2
J J: =24a"Alsin> @ —cos® 8) J }zl = 24> (sin> 8- cos” 6)
00 00

B _ 2a’sin @cos O(f — Ah)
00 h?

www.sjcrothers.plasmaresources.com/index.html 45



3’8 {2a2h(sin2 0 —cos’ 6?)(Ah—f)—8a4 sin” @cos” O(Ah — f)}
260> h’

98 _ %sinz 6+ 2fsinHcosb

FY Y
(A5)
From equations (12),
or,, oI
R.1212 = +F122F11 +rizriz _Fizriz _1—~1221—~122 (A6)
00  J¢
bearing in mind the symmetry I'y, =T,
According to (A3) the metric tensor is diagonal and so from equations (12),
Fi_ri_ 2 ! l—‘jj:2 ai (Z#:J)
i LT ax—, 8i 0X
from which it follows that
ool dlnlg,| _1 o In|h| o
22 o 2 de
—[%sin2 6 +2[3sin @ cos 0)
r = -1 agzzz__lagzz: 00
2 2g, ox' 2k 06 2h
dln dln|Bsin* @
I = 1 |é:22| _1 ‘ ‘ = 1 - (a—'gsin2 0+2,Bsin0cos0j
2 ox 2 200 2fsin” 6\ 060
dl dlnlh| —4°si
] _1 n|g, | 1 | |: a® sin @cos @ (A7)
2 ox' 2 06 h
Using expressions (A7), expression (A6) reduces to,
oI’}
R, =—2+TLT} -T2, (A8)

212 ag
From (A7),

200
26 2h*

2
(%sin20+ﬁsin20ja—h—h J ’?sin20+2%sin20+2ﬁcos26’
orl, 20 00 26

www.sjcrothers.plasmaresources.com/index.html 46



a’sin@cos

rLr, =
22+ 11 2]’12

(8’6 sin” @ +2sin 90059)
20

2
—(%sin2 6 +23sin @ cos 0)

A9)
FZ Fl :FZ Fl — (
12+ 22 21+ 22 4hﬁSin20
Putting (A9) into (A8) gives,
| (a—'gsin20+ﬂsin20ja—h—h o 'B 26?+2a’651n249+2,8(:0526?
R,, =100 00 20’ 06
+
2h*
a”sinf@cosl 8,6 %sin29+2ﬂsinecosﬁ 2
+—2( sin 0+2,Bs1n6’c0s6’j 00
2h 96 —
4hfsin” 0
(A10)

Now,

Ry, = g11R1.212 = hR.1212
and from (A4), g11 = h. Hence,

R, = Hgﬁsm 0+ [sin 26’)3—2—%{39’8 26’+2£s1n20+2,[3c0s20ﬂ

2h

+

s 2
= 2
8'5 sin 9+2,3s1n6’cos0j ( sin” 6+ ,381116’6086’)

a’sin@cos 6
L — 00
2h 00 —
4Bsin" @
(A11)
From (A3) and (A4) the determinant g of the metric tensor is,
8=8,8y, =hfsin’@=fsin’ @ (A12)

The Gaussian curvature K is,
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R R
K= z” = fsifl‘;e (A13)

Putting (A11) into (A13) yields,

2
K:[(g,zsm 0+ Bsin zejg_z_h(aeﬂ 2g+28’gs1n20+2,6cos26’ﬂ

+
2hf sin* @

+M(a’6 sin® @ +2sin@cos 6

2
] (%sin2 6 +2fsin 00050}
00

2h 6 \ 06
f sin® 40 sin* 6
(A14)
After simplifying terms, (A14) becomes,
_ 1 9B oh _a’cos 0_L82ﬁ+l+a2sin6?cos€ 8,6+ h (a/)’j
2hf 00 06 h? 2f00° h 2hf 00 4f°*
2a cos® O(f — Ah)
h* f
(A15)

It is clearly evident from (A15) that the Gaussian curvature is not a positive constant and so the
surface (A2) is not a spherical surface. Thus, the Kerr-Newman metric (Al) is not spherically
symmetric.

By virtue of (A15) the quantity r in the Kerr-Newman metric is neither the radius nor a distance
therein, as it is defined by (A15) owing to the intrinsic geometry of the metric (A2). Since the
intrinsic geometry of a surface is independent of any embedding space the quantity r in (A2)
retains its identity when (A2) is embedded in the Kerr-Newman spacetime (A1l).

Note that if the alleged angular momentum is zero, i.e. a = 0, then by (A4) and (A5),

2
h=r’ f=r I % _, C

26 20 06’

and so (A15) reduces to,

K=— (A16)
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The Kerr-Newman metric (A1) then reduces to the Reissner-Nordstrom metric for an alleged
charged non-rotating body, including the corresponding ‘black hole’, since the charge is not zero
(i.e. g # 0). By (A16) the Reissner-Nordstrom metric is spherically symmetric, and the quantity r
therein is neither the radius nor a distance.

If both a and g are zero, the Kerr-Newman metric (A1) reduces to Hilbert’s metric and the Gaussian
curvature of the surface therein is again given by (A16), and so r therein is neither the radius nor a
distance in Hilbert’s metric.

Since the metric of (A1) is a generalisation of Schwarzschild’s metric, it is in turn a certain element
of an infinite set of equivalent metrics, but for an incorrect range on r. It has been shown [71 - 79]
that the correct form of the Kerr-Newman solution, although also physically meaningless, is
obtained from,

A-a’sin’@ , 2asin’ (R’ +a>—A)
- 2 dt” — 2

P p
2 22 2a 2
+(RC +a ) 2a Asin esin20d¢2+
Yo,

ds* =

dtdep+

0’
+XdR"2 +p°d6’
A=R’-oR +a’+q°  p°=R’>+a’cos’ 0

n L
Ro=lr-nf &)t rned new

a |lat , 5, , o, al

LA b 0 ygt <

d 2 \/4 4 @ e Ty
r=y(x—x,) 4 (y—y, P+ (2 =z, PV x4 24 2=r '+ r, (A17)

Here ro and n are entirely arbitrary. Since R.(ro) = £ for all r, for all n, none can be extended. If a =0
and g = 0, then (A17) reduces to the Schwarzschild form, equations (32), none of which can be
extended. The expressions (A17) generate an infinite set of equivalent metrics which cannot be
extended.

When®=0andd=n

From (A4), (A5), when $=0and &=,

o5 oh
h=r*+a’ =(r? +a?) —=0 —=0
/ ( ) 2060 00
A=r’=2mr+a’*+q°
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d°B _2a°(f -Ah)

Ve = 2 (A18)
Then (A15) reduces to,
2 2
La_10p 1 (A19)
n: 2f00° h
Putting expressions (A18) into (A19) yields,
r’ a2(2mr—q2)
e ea) (20
Then from (A17),
1
a o’ 2 2 2 2 ’
=—+4.,]——-q —a a“ +q  <—
4 St q
(A21)
and so with (A20)
R’ a’*\aR, - q’
K= — ( ) (A22)

(Rf+a2)2 (Rf+az)3

By (A21) the minimum value of R.is R.(r;) = £&. Thus at ¢ = 0 and at & = it the maximum of K is the
invariant,

(A23)

When & = /2

From (A4), (A5), when 3 =m/2,
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°B _2a°(Ah-f) 2a2(r2 +az)(q2 —2mr)

06’ h’ rt

A=r’=2mr+a’*+q°

(A24)
Then (A15) reduces to,
1 9° 1
K=—— ’[23+— (A25)
2f 00" h
or,
1 *(Ah -
K = __M (A26)
h h f
and so,
1 az(r2+a2)(2mr—q2)
K:_2+ 4] 2 2 2 2 2 (A27)
roor lr (r +a )+a (Zmr—q )J
Then from (A17),
1
a |a& s g
= — _— <_
d 2 4 1 1 4
(A28)
and so with (A27),
1 a’(R*+a* \aR. —q°

R RRR +a)+a’ (R 4]

&

By (A28) the minimum value of R. is R.(ro) = £&. Thus at & = /2 the maximum of K is the invariant,

_ 1 dEra e -q?)
SRR ] e W pren) |

(A30)

Note that if a = 0 then (A22) and (A29) reduce to,
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K=— (A31)
for a spherical surface, and the associated invariant at R.(ro) is,

K=—
& (A32)

where §is given by (A17). For a=0, g # 0 then (A32) is,

_ 1
_ —
A
a,le . (A33)
2 4

which is an invariant for the Reissner-Nordstrom form. If both a = 0 and g = 0 then this reduces to,

a

which is an invariant for the Schwarzschild form.
Note that in all cases the Gaussian curvature of the surface in the spatial section is finite
everywhere.
There is no black hole
By (A17) the minimum value for A is,
A, =a’sin’ @ (A35)

which occurs when r = ry, irrespective of the values of r, and n. A, = 0 only when & = 0 and when
¥ =m, in which cases (A17), and hence (A1), are undefined.

Similarly, the minimum value of p? is,
pl =& +a’cos’ @ (A36)

which occurs when r = ry, irrespective of the values of ry and n. Since £ is always greater than zero,
p’ can never be zero.
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Since (A1) is generated from (A17) in the case of r, = & n =1, r > r,, it cannot be extended, and p’
can never be zero. This is amplified by the case of ro=0, n =2 in (A17). Then,

R = +&2) (A37)

which is defined for all real values of r and can never be zero. If (A1) can be extended then so must
(A17), and hence the case of (A37). But the case (A37) cannot be extended because the square of a
real number is never less than zero. Thus (A1) cannot be extended either.

There is only ever one singularity in every equivalent metric generated by (A17), and this can only
occur at r = ry, whether or not a =0 or g = 0 or both are zero.

Thus, there is no event horizon and no static limit, and hence no black hole, associated with (A1),
or any other of the metrics generated by (A17), all of which are equivalent.

There is no event horizon associated with any output from (A17), whether or not a and g are zero
or not. Thus, there is no black hole in any case.

According to (A17), R. = R.(r, 8), since £ depends on the value of . Hence h, f, 8 and A are also
functions of (r, 9). To incorporate all permissible values of 3, the connexion coefficient *;; must be
generalised to,

R 2R Gin6cose
_19hfg,| 13| 1 an Mg @ SNOCOS (A38)

I} = =
11 1
2 ox 2 d6 2h 00 h

Equation (A14) then becomes,

2
(a—ﬁsin29+ﬂsin20j%—h J ’Bsin20+28—’65in20+2ﬂcos29
00 00 00

00’
K =
2hf sin” @
2
) (gsin2 0 + Bsin 20]3—2 . h(g—'gsinz 0 + [sin 20]
4h f sin” @ 4f*sin* @

(A39)

APPENDIX B — RIEMANNIAN CURVATURE

Riemannian (or sectional) curvature generalises to dimensions higher than 2 the Gaussian
curvature of a surface. Consequently, in the case of a surface the Riemannian curvature reduces to
Gaussian curvature. The Riemannian curvature of the Kerr-Newman form subsumes that for the
Kerr, Reissner-Nordstrom, and Schwarzschild forms, and can be determined for the spatial sections
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thereof and for the whole ‘4-dimensional’ metrics respectively. In this Appendix consideration will
only be given to the Schwarzschild and Reissner-Nordstrom forms. Calculations for the Kerr and
Kerr-Newman forms follow similar lines. Once again, the Riemannian curvature demonstrates yet
again that none of the so-called black hole metrics can be extended to produce a black hole.

The Riemannian curvature Ks at any point in a metric space of dimensions n > 2 depends upon the
Riemann-Christoffel curvature tensor of the first kind R;, the components of the metric tensor gy,
and two arbitrary n-dimensional linearly independent contravariant direction vectors U’ and V/, as
follows:

_ RUVIUTY!
G UMWV

pqrs

qurs = gprgqs _gpsgqr

N

Definition 6: If the Riemannian curvature at any point is independent of direction vectors at that
point then the point is called an isotropic point.

It follows from (A13) and Definition 6 that all points of a surface are isotropic.

Riemannian curvature of the spatial section of the Schwarzschild form

The spatial section of the Schwarzschild form is, from expressions (32),
-1
ds® = [1 —~ Rﬁj dR’ +R’d6’ + R’ sin’ d¢’

R, =Qr—r "ta

r=\/(x—x0)2+(y _)’0)2+<Z_Zo)2+\/x(2)+ y§+z(2)=r '+,

rieR peRt (B1)
The metric tensor is diagonal,
_ . _
(1—1j 0 0
R,
g;=| 0 R? 0 (B2)
0 0 R’sin’@

The components of the metric tensor are,
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-1
o .
g :[1—-} g,=R’ g,=R’sin’@ (B3)

The components of the Riemann-Christoffel curvature tensor of the second kind are determined
by,

D arj., arj.k
S ok - ox'

+I" 0, -T7, I, (B4)

Since (B2) is diagonal, the Christoffel symbols of the second kind can be calculated using the
following relations,

1
a(—ln|gu|j 4 1 dg., ., .
. . i l"l — II i# BS
Fi/ = F/lz = 2— JI 28,-,- axl ( .]) ( )
ox’
Make the following assignments,
©=R =6 x=y

There are 15 Christoffel symbols of the second kind to be considered. Calculation determines that
there are only 7 non-zero such terms,

o 1 1
R S A
(B6)
Iy, =(@-R) I, =(@-R )sin’ @ I3, =—sinfcos@

The number of components of the Riemann-Christoffel curvature tensor that are not identically
zero is n*(n*—1)/12, where n is the number of dimensions of the metric space, which in this case is
3. Thus there are 9(9 — 1)/12 = 6 components to consider. Calculation determines that there are
only 3 non-zero components of the Riemann-Christoffel curvature tensor of the second kind,

.2 2
1212 _—a le _ —asin 0 R§23 _ osin 0
2R ; 2R ; R

Cc & Cc

(B7)

The components of the Riemann-Christoffel curvature tensor of the first kind, R, are determined
by,
Rijkl = girRrjkl (B8)
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Putting expressions (B3) and (B7) into (B8) yields,

-a —asin’ 0

_ — — c 02
Ry, = Ry = Ry, =0R, sin” 6

2R —a) 2(R, - )

(B9)

Let U’ and V' be two arbitrary linearly independent contravariant direction vectors. Then for the

problem at hand the Riemannian curvature K; is given by,

K. = R1212‘/VIZIZ + Rl3l3vVl3l3 + R2323W2323
g =
G1212VVI212 + G1313W1313 + G2323W2323

vt u'
vk v!

u' U’
vl v/

ikl =

1
R, =Qr—r "rar "

(& o

rreR neR*

Since the metric tensor is diagonal the non-zero G are calculated by,

Gy = 88 i <]J (no summation)
The non-zero Gy, are calculated,
G = -R’ G _—Rfsin 0
1212 (a_Rc) 1313 (a_RL)

Putting (B9) and (B12) into (B10) yields,

—alWw,,, + W, sin>8)+2aR (R —a)W,,,, sin> @

 pd s 2
G, =R sin” 6

N

v uv’lut v
ijkl_vi Vj Vk Vl
1
RC:(]r—rO"+a”V

ri,€R peR*
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(B10)

(B11)

(B12)

(B13)
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Now R(ro) =a Vr, Vn,in which case (B13) s,

K, =- (B14)

which is entirely independent of the direction vectors U' and V', and independent of 8. Thus r,
produces an isotropic point. This reaffirms that the Schwarzschild form cannot be extended.
Comparing (B14) with (A34) gives,

K =—— (B15)

Thus, at r = r, the Riemannian curvature of the spatial section of the Schwarzschild form is the
negative of half the Gaussian curvature of the spherical surface in the spatial section of the
Schwarzschild form. (B15) is another curvature invariant for the Schwarzschild form.

(B13) depends on 8. When & =0 and ¢ = mt, (B13) becomes (B14). When ¢ = ri/2, (B13) becomes,

— - a’(‘/sz + W1313 )+ zaRc (Rc — a’)W2323
2R3 (‘/VIZIZ + W1313 )+ 2R3 (Rc - a)W2323

N

vt v\ut U’
ijkl - Vi Vj Vk VI
n 1
Rcz([r—ro +0!”%
rr,€R neR* (B13b)

This reaffirms that the Schwarzschild form cannot be extended.
Riemannian curvature of the spatial section of the Reissner-Nordstrom form

If @ = 0in expressions (A17), the Reissner-Nordstrom form is obtained, thus,

Cc c Cc c

e

2 2\
ds’ :(1_%+%jdﬂ _(1_%+q—2j dR} —R}d6* —R}sin’ 6d¢’

o

R, =Qr—r
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§= 5V 4 —-q
(B16)
The spatial section is,
a ¢\
ds® =| 1-——+L_| 4R? + R?d6? + R?sin> 0d ¢’ (B17)
R, R;
The metric tensor is diagonal,
_ L\l -
(1—ﬁ+%J 0 0
g; = 0 R’ 0 (B18)
0 0 R’sin’@
The components of the metric tensor are,
a )
811:[1_R_+%j 8»n :Rcz 833 :Rczsng (819)

Make the following assignments,

x'=R x*=6 x3=¢

c

There are 15 Riemann-Christoffel symbols of the second kind to consider. Calculation determines
that there are only 7 non-zero such terms,

1 —(a’RC—Zqz)
" 2R.(R2-aR +4¢?)

1 1
[ = = I3 = = I}, =cotd

c c

_(Rcz —OR, +‘12) r, = _(Rcz ~OR, +q2)sin2 o I, =—sinfcosd

R R

c c

L _
1—‘22_

There are 6 components of the Riemann-Christoffel curvature tensor to consider. Calculation
determines that there are only 3 non-zero such terms,
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—(ar. -24?) R - —(aR, —24*)sin> 6

Ry = (aRc -q )sin2 0

P27 o(R - aR, +4°) PR (R —aR, +q)
There are only 3 non-zero G,
R* RYsin’ @
G,,, = < G, = < G,.,, =R'sin’ 6
1212 (Rcz —CZRC i qz) 1313 (Rcz —CZRC +q2) 2323 ¢

The Riemannian curvature K is,

K. =_ (aRc -2¢° )(‘/sz + Wiy, sin” 9)"' 2(Rc'2 —O0R, +¢’ )(a’RL -q )W2323 sin” ¢
’ 2R} (‘/VIZIZ + W, sin® 9)"' 2R} (Rcz ~0R. +q’ )W2323 sin” @
vt v\ut U’
Move vifve v
]
A LA (820)
2 4

Note that if g = 0, (B20) reduces to (B13) for the spatial section of the Schwarzschild form. Also
note that for (B20) R.(ro) = €, where £ is given by (B16), in which case the Riemannian curvature is,

K = (aé:_zqz)

' 2¢&* (B21)

which is entirely independent of the direction vectors ' and V', and of 8. Thus, r = r, produces an
isotropic point. This reaffirms that the Reissner-Nordstrom form cannot be extended.

_ (az +aa’ -4q° —4q2)
| {adaz 4 } (210

Taking £ from (B16) the Riemannian curvature is,

2 2

Once again, if g = 0, then (B21) reduces to (B14) for the spatial section of the Schwarzschild form,
as easily seen from (B21b). (B21) is a curvature invariant for the Reissner-Nordstrém form.
(B20) depends on 8. When & =0 and ¥ = mt, (B20) becomes,
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_lor.—24%)
' 2R! (B21c)

(B21c) produces isotropic points. When & = rt/2, (B20) becomes,

(aRc - 292 )(‘/sz Wi )+ Z(Rf —OR, + qz )(aRc - qz )W2323
2R3 (‘/sz +Wiis )+ ZRj (RLZ —OR, + qz )W2323

K, =—

ut U’
vek y!

u U’

mikl = Vi Vj

n 1 +
RCZQr—rO +f”% rReR neR

+
2 4 (B21d)
At r =r, the Riemannian curvature is again,

K :_(a§_2q2)
s 24:4

Riemannian curvature of the Schwarzschild form
The Schwarzschild form is,

-1
ds> :(1—%}#2 {1-%} dR> —R*(d6” +sin® dg?)

c c

1
RC:Q,,_,’O|”+Q/”)A r,i,eR, neR"
r=y(x—x) +(y =y +(z =2+ o+ yotzo=r'+r, (B22)

The metric tensor is diagonal,

(1 - 1) 0 0 0
R
-1
g.=| 0 —(1—ﬁj 0 0 (B23)
R
0 0 -R’ 0
|0 0 0 —R’sin’6
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The components of the metric tensor are,

1
o (04 .
8o :(1_R_J &n :_(1_R_J 82 :_Rcz 813 :—RS sin” @ (B24)

c c

Make the following assignments,

x' =t x'=R x’=6 X =9

c

There are 28 Christoffel symbols of the second kind to consider. Calculation shows that there are
only 9 non-zero such terms,

o a(R, - a)
rY = =2
“ 2R(R -a) 00 2R’
- 1 1
=3k (R —a) =g M= [ =cotd
rlzz = —(Rc —a) F; = —(RC —CK)Sin2 o F§3 = —sinfcos b

Since the dimension of the space is 4 there are 16(16-1)/12 = 20 components of the Riemann-
Christoffel curvature tensor to consider. Calculation determines that are only 6 non-zero such
terms,

a -alR -« —a(R, —a)sin’ 6
Ry = R_f Roppr = % Ryzos = ( ZRL.Z)
o asin’ @ .
Ry = 2R —a) B35k —a) Ry =—0R,sin’ @

Since the metric tensor is diagonal there are only 6 non-zero components of the Gy,

Gy =-1 G =R, (Rc - a) Gosos = —R. (Rc - a")Sin2 0
R’ R’sin’ @ .
G = (R—:a) Gip; = m Goppy = R!sin’ 6

The Riemannian curvature for the Schwarzschild form is therefore,

_ 20(R, — @)Wy — R, (R, — @) Wy, = OR, (R, — @) Wy sin” 0+ aRIW,, , + GRIW,y 5 sin” 6 —20R! (R, — @)W,y sin” 6
—2R}(R, =)Wy, = 2R (R, = @) Wy, = 2R} (R, = @) Wy sin” 0+ 2RW,, , + 2RW,ysin” 0+ 2R] (R, = )W, sin” 6

N

vt u'
vk v!

u' U’
vl v/

ikl —
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1
R, =Qr—r "rar "

(& o

r,i,eR, neR" (B25)

By (B22), R.(ro) = a irrespective of the values of r, and n, in which case (B25) reduces to,

K = (B26)

Thus, (B26) is entirely independent of the direction vectors U'and V', and of 8. Thus, r = ro
produces an isotropic point, which again shows that the Schwarzschild form cannot be extended.
Comparing (B26) to (A34) gives,

K, =

K
> (B27)

Hence, at r = r, the Riemannian curvature of the Schwarzschild form is half the Gaussian curvature
of the spherical surface in the spatial section of the Schwarzschild form.

(B26) is the negative of (B14): at r = r, the Riemannian curvature of the Schwarzschild form is the
negative of the Riemannian curvature of the spatial section thereof. (B27) is another curvature

invariant for the Schwarzschild form.

(B25) depends on 8. When & =0 and 6 =, (B25) becomes,

_ 2a(Rc B a)Wmm B aRc (Rc B 0!)2W0202 + OKRSVVHH
- 2R3 (Rc - a)Wmm - ZRf (Rc - a)2W0202 + ZRSVVHH

N

vt v\ut U’
ikl Vi Vj Vk VI
n 1
R, =Qr—r0 +a" )"
r,i,eR, neR" (B25b)

When 6 = /2, (B25) becomes,

_ 2a(Rf B a)Wmm — aR( (Rc B a)2W0202 — aRc (Rc — a)2W0303 + aRSVVIZIZ + aRSVVBB — ZaRf (Rc B a)W2323
- 2Rc3 (Rl‘ - a)Wmm - 2Rf (Rl‘ - a)z Wozoz - 2R: (Rc - a)z W0303 + 2Rc6lelz + 2Rc6W1313 + 2Rc7 (Rl‘ - a)W2323

N
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v vt v’
ijkl_vi Vj Vk Vl
]
Rc=(1r—r0n+0{"%

r,i,eR, neR"

Riemannian curvature of the Reissner-Nordstrom form

The Reissner-Nordstrom form is,

2 2\!
dszz(l_Rﬁ+Z—jdﬁ—(1—Rﬁ+q j dR? — R*(d6” +sin® 0d¢*)

: 3
n ln o a’2 az
R, =([r—r0| +§”)/ §:E+ T_qz q2<T
rReR, neR” r=\/(x—x0)2+(y—y0)2+(z—z0)2+\/x§+ y§+z§=r’+ro

The metric tensor is diagonal,

(1 -2y Z—ZJ 0 0 0
. R .
8a = 0 - (1 -2y q—zj 0 0
R R
0 0 -R’ 0
i 0 0 0 —R’sin’@

The components of the metric tensor are,

2 2\7!
o o .
goo:(l—R—+%j gu:—(l—R—‘F%] gzzz—Rf g33:_Rczsmze

Make the following assignments,

x =t x'=R x’=6 =@

c

(B25c)

(B28)

(B29)

(B30)

There are 28 Christoffel symbols of the second kind to consider. Calculation shows that there are

only 9 non-zero such terms,
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oo lar-2q") o _ (R —ar+q”Jar, ~24°)
2R (R*-aR, +q°) 00 2R
R —2q° 1 1
"= 2R (1(66z :aRq+)q2) I = R I3 R I}, =cotd
2 2 2 2 . 2
r, - —(RL —aR, +q ) r - —(RC —O0R, +q )sm (7] I = _sinfcosd
Rc - R 3

c

There are 20 components of the Riemann-Christoffel curvature tensor to consider. Calculation
shows that there are only 6 non-zero such terms,

o _lor =3¢) o _—R-aR +q’)ar ~24)
o101 — R—: 0202 — 2R4

c

- (Rc2 —aR +q’ )(ach -2q° )sin2 0

Rysp3 = R
aR 24’ aR. —2q Jsin® 6 .
R, = 2(1(33 —CC(RCq+)qZ) R; = (2(153 —O(iRgs-ll-nqz) Ry, = _(OKRL_ —C]Z)Sln2 o

Since the metric is diagonal the only non-zero Gy, are,

Gy =1 Gy =—(R> =R +¢?) Gy =—(R> —0R_+¢*)sin® 6

R} R}sin’ @ .
G, = ( Gppps = Rj sin” @

G.. =
R’ —0R, +q’) R -aR, +q7)
The Riemannian curvature for the Reissner-Nordstrom form is,

A+B+C
Ky=——"7-——
D+E+F

A= Z(Rcz —OR. + qz )(aRc - 36]2 )Wmm - (Rcz —OR. + qz )2 (aRc - 2q2 )Wozoz

B= _(Rcz ~0R, +q’ )2 (aRc -24° )sin2 OWyss + R! (aRc -2¢° )vaz
C=R! (aRc -24° )SiHZ OW,y; —2R! (aRc _QZXRCZ —OR + qz)Sinz OWysy;
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D= _ZRf (RLZ —OR + q2 )WOIOI - ZRf (Rcz —OR, + qz )2 Woan
E=-2R*(R>—aR, +¢*) sin® OW,,, +2R*W,, ,

F =2R"sin> OW,,, + 2R*(R> — aR, + ¢* )sin” OW,,,,

" uv’\ut v . W
ik = vio villyk v! R, :qr_ro| +¢ )/
a |lab , a’
= — _— <_
e et =7
r,r,€ R neR* r=\/(x—x0)2+(y—y0)2+(z—z0)2+\/x§+y§+z§=r’+r0 (B31)

R(ro) = € irrespective of the values of r, and n, in which case (B31) reduces to,

aé-2q°
K \r)=—"———
S(O) 264
a |at , a’
= 4. |=—- <— (B32)
J 2 4 1 1 4

where £ is given by (B31). (B32) is entirely independent of the direction vectors U'and V', and of
U. Thus, r = ry produces an isotropic point, which again shows that the Reissner-Nordstrém form
cannot be extended. By (B31), (B32) is,

)= (a2 +oa’ -4q° —4q2)
4(0{+“ @’ —4q I

Ks(ro

2 2

Comparing (B32) with (B21) it is noted that at r = r, (B32) is the negative of the Riemannian
curvature of the spatial section of the Reissner-Nordstrom form. Note also that if g = 0, then
expressions (B31) and (B32) reduce to those for the Schwarzschild form, expressions (B25) and
(B26) respectively. (B32) is an invariant for the Reissner-Nordstrom form.

(B31) depends upon ¢. When ¢ =0 and & =, (B31) becomes,

2(Rc2 —OR. + q2 )(aRc - 36]2 )W0101 — (RLZ —OR. + q2 )2 (aRc - 292 )Wozoz + Rj (aRc - 292 )‘/VIZIZ

o —2R*(R> - W, o — 2R (RZ =R+ q* f W, + 2R'W,
RS —OR, g7 )W, ¢ Y . tq 002 T 2B Wisp,
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vt u'
vk v!

u' u’
vl v/

ikl =

1
RL_:(‘}"—TO|”+§”%
_a, |2 &
$=2t 7 ¢ <7

r,i,eR  pneR*

(B31b)
When ¢ = /2, (B31) becomes,
K, = A+B+C
D+E+F
2 2 2 2 2\ 2
A= Z(Rc —O0R, +¢q )(aRc —3q )W0101 _(Rc —O0R, +¢q ) (C(RC —-2q )Wozoz
B= _(Rcz —OR, +‘]2)2 (aRc —2q2)W0303 + Rc4 (aRc _2‘]2)“/1212
C= Rj (aRc _292)‘4/1313 _2Rj(aRc _qz)(RCz —OR, +q2)W2323
42 2 4 (p2 2\
D = _2Rc (Rc _aRc +q )W()IOI _2Rc (Rc _aRc +q ) WO202
E= _ZRj (RLZ —OR, +qz)2W0303 +2R§ Wi
F= 2R§VVI313 + 2Rc8 (Rcz —OR, + (]2 )W2323
v uv’lut v’ ) v
ijkl_V,' Vj Vk V] RCZ(‘F—I”O| +§n)/
2 2
a ) ,
= —+4,|—— < —
Rl et 757
r,i,eR  pneR*
(B31c)

Similar results can be obtained for (A1), reaffirming that (A1) cannot be extended, in accordance
with (A17).

APPENDIX C — THE ACCELERATION INVARIANT
Doughty [81] obtained the following expression for the acceleration 8 of a point along a radial

geodesic for the static spherically symmetric metrics,
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9w
or

J-g. (g")

280

4o (c1)

Since the Hilbert and Reissner-Nordstrom metrics are particular cases of respective infinite sets of
equivalent solutions generated by expressions (A17) when a = 0, expression (C1) becomes,

980
R,

J-g. g")

280

b=

n )
R=lr=nf &) rneR new

r=y(x—x,) 24y — y, P+ (z—zo AV + y2 4+ 22=1 "+7,

2 2
a o 5 )
= — _— < —_—
J 2 4 1 1 4
(C2)
In (C2),
1
gl = . (C3)
11
Then by (B16),
2
g“ :L:_ 1_£+q_2
gll Rc Rc
9g 0o :i 1_ﬁ+i :—CZRC _2q2
OR, OR.{ R R R’
Consequently, the acceleration is given by,
w20’
2R’ \JR! —aR. +q’
2 2
o a ) ,
=4 |- <= (C4)
d 2 4 1 1 4
Since g° < a*/4, (C4) becomes,
aR, -2q’

2R’ R’ —aR, +q’
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2 2

a |a ) ,
d 2 4 1 7 4
)}
Ro=lr-n+&)"  rneR pew (cs)

In all cases, whether or not g =0, ¥ — r, = 8 — oo, which constitutes an invariant condition, and
therefore reaffirms that the Schwarzschild and Reissner-Nordstrom forms cannot be extended, and
hence do not to produce black holes.

Expression (C1) appears at first glance to be a first-order intrinsic differential invariant since it is
superficially composed of only the components of the metric tensor and their first derivatives. This
is however, not so, because expression (C1) applies only to the radial direction, i.e. to the motion
of a point along a radial geodesic. In other words, (C1) involves a direction vector. Consequently,
although (C1) is a first-order differential invariant, it is not intrinsic. First-order differential
invariants exist, but first-order intrinsic differential invariants do not exist [91, 92]. That (C1)
involves a direction vector is amplified by the Killing vector. Let X, be a first-order tensor (i.e. a
covariant vector). Then for it to be a Killing vector it must satisfy Killing’s equations,

X, +X,,=0 (Ce6)
where X,,, denotes the covariant derivative of X,.
The condition for hypersurface orthogonality is [38, 45],
X[aXb;c] =0 (C7)

Conditions (C6) and (C7) determine a unique timelike Killing vector that fixes the direction of time
[44]. By means of this Killing vector the four-velocity V' is,

a X

" <

The absolute derivative of the four-velocity along its own direction gives the four-acceleration f°,

Dv*
‘= (C9)
p du
The norm of the four-acceleration is,
-p.B* (C10)

Applying (C6) through (C10) to the Reissner-Nordstrom form from (A17) yields (C5),
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£=7+ % ¢ q° <— (C5)

Consequently, expression (C1) is not intrinsic; it is a first-order differential invariant which is
constructed with the metric and an associated direction vector, as the limitation of (C1) to motion
of a point along a radial geodesic implies. Recall that first-order intrinsic differential invariants do
not exist [91, 92].

When g = 0 (C5) reduces to,
a

p—
oR? 1-2 (€11)
VR

c

which can of course be calculated directly from (C1) for the Schwarzschild form (32) from (A17). In
all cases r = 1, =  — oo, which constitutes an invariant condition, and therefore reaffirms once

again that the Schwarzschild and Reissner-Nordstrom forms cannot be extended and therefore
cannot produce black holes.

APPENDIX D — ISOTROPIC COORDINATE FORMS

Let Q, and M, be two metric spaces of dimension n with metrics g; and §; respectively. Let Q, and
M, be described by the same set of coordinates (variables) x. The spaces with their metrics can be
represented by the notation (Q,, gix) and (M,, §i). If the two metrics are related by means of a
smooth positive valued function I* of the x’ such that §i = Pgi then the correspondence between
Q, and M, is called conformal and the metric spaces are called conformal spaces. Thus > maps Q,
into M,, denoted by,

rz:(Qn’gik)_)(Mn’gik) (D1)

If g« is the Euclidean metric then M, is said to be conformally flat. Conformal maps preserve
angles, such as those between two arbitrary linearly independent vectors U, and V, of dimension n
in Q,. However, conformal maps do not necessarily preserve curvatures; in other words, the
Riemannian curvature, for instance, at some point P, in Q, determined with two linearly
independent vectors U, and V,, is generally not the same at the corresponding point P,, in M, with
corresponding vectors U’,, and V’,. The magnitudes of the said corresponding vectors are
proportional to U, and V, respectively, due to the conformal map or transformation, but the angle
between them does not change. Furthermore, the components of the Riemann-Christoffel
curvature tensor at some point P, in Q, do not generally have the same values as the
corresponding components of the Riemann-Christoffel curvature tensor at the corresponding point
P,,in M,. Dimension n = 1 is trivial and dimension n = 2 metric spaces are conformal to any other.
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Every particular metric of the metric ground-form (7) for 3-dimensional spherically symmetric
metric spaces can be conformally represented in Euclidean 3-space. This simply means that
expression (7) can be replaced by the following equivalent general metric ground-form,

ds®> = H(p)ldp® + p*(d6> +sin® 6 de? )| (D2)
because
A?(k)dk® +k>(d6> +sin® 0de* )= H* (p)|dp? + p*(d6” +sin> 0dp? ) (D3)
means that
H(p)p =k H(p)dp = A(k)dk %” - ) (04)

If A(k) is known, then from the last of these three relations p can be determined as a function of k,
and if k is in turn a function of say r then p is determined as a function of r. Then by the first
relation, H is determined as a function of r. Thus both metrics can be rendered in terms of the very
same x'. Note that the variables in the right side metric of (D3) are,

=p x’=6 =9 (D5)
The variables in the left side metric of (D3) are,
x'=k x*=6 x3=¢ (D6)

Thus,
X" =x X =X (D7)

Then by the last expression in (D4) %' can be determined as a function of x'. Thus, both metrics

can be expressed in terms of the very same variables x. Note that (D1) is also a positive-definite
quadratic form, as it must, and that (D3) satisfies the necessary and sufficient conformal condition,

G = fzg,-k (D8)
The part in the square brackets of (D2) and (D3) is just the metric for Euclidean 3-space in spherical
coordinates and so (D2) is said to be a conformal representation with Euclidean 3-space of the
metric on the left side of (D3), and so the left side of (D3) is said to be ‘conformally flat’.
This essentially constitutes the so-called ‘isotropic coordinates’ for the Schwarzschild form.

Theorem 4: A Riemann space is flat if and only if its Riemannian curvature is zero at all points.

Recall from Appendix B that the Riemannian curvature is a generalisation to dimensions n > 2 of
the Gaussian curvature of a surface (n = 2). If the Gaussian curvature of a surface is zero it is a flat
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surface (i.e. it is the plane surface). The Riemannian curvature for Euclidean 3-space is zero
everywhere, and so, likewise, this space is flat, by Theorem 4.

The isotropic Schwarzschild form

The astrophysical scientists render Hilbert’s solution (2) in isotropic coordinates by setting [17, 38,

83, 84, 95],
2
Gm
r p( 202/)] (D9)

Using (D3) Hilbert’s metric (2) in isotropic coordinates is,

2 2 4
ds* =c2(1— Gim ] (1+ Gim ] dr? —(1+ Gim ] ldp? + p*(a6? +sin?0d¢?)]  (D10)

2¢°p 2¢°p c’p

wherein p=./x*+y*> + 7>, owing to which (D10) is sometimes written as [83, 97],

2 ) 4
ds’ :c2(1— f’;’;j (1+ 262’/’0] dr? —(1+ f;’;j (ax® +dy* + dz?)
C C C

p: _x2+y2+Z2 (Dll)
Note that the spatial section of (D10) has precisely the metric form of (D2), where

Hz(p):(1+ G ]

2¢°p

| have shown elsewhere [79] that the infinite set of equivalent isotropic Schwarzschild forms is
generated by (using c = 1),

2 -2 4
ds® :(1-%} (1+%j dr? —(1+4i;j ldn? + n?(d6? +sin? 0 dg?))

n A
" +[gj :l 0.0 €R, neR (D12)

h=|:|p—,00 4

p=\/(x—x0)2+(y—y0)2+(z—zo)2+\/x§+ y§+zé=p +p,

wherein p, and n are entirely arbitrary constants. Accordingly, the transformation from the
Schwarzschild form (32) to isotropic coordinates is by means of,
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2
R =hl1+Z (D13)
4h

where h is given by (D12) and R. by (32), or (A17) whena=0and g = 0.
Since (D12) is equivalent to expressions (32) (and (A17) when a = g = 0), the curvature invariants
for (D12) must correspond to curvature invariants for (32), but are not necessarily the same. To see

that (D12) produces corresponding curvature invariants first consider the spatial section of (D12),
given by,

4 4
ds? = 1+ | an? + 0?1+ 2| (a6* +sin? 0dg?)
4h 4h

n %
iy p "o &
h—|:|p Pol +(4j:l

PP, ER, neR’ (D14)

This is a positive-definite quadratic form, as it must. The radius R, for (D14) is given by [79],

2
R =h+zln(ﬂj—a—+z (D15)
p 2 o 8h 4
Now according to (D14),
a
h(po)zz Vp, Vn (D16)

in which case the radius (D15) is precisely zero, as it must.
Gaussian curvature of the surface in the spatial section of the isotropic Schwarzschild form

The surface in the spatial section of (D12) and (D14) is described by,
4
2 2 a 2, 2 2
ds® =h (HEJ (¢6> +sin> 0dg?) (D17)

Since metrics of dimension 2 are conformal to any other, and in accordance with Appendix A, the
Gaussian curvature K of (D17) is given by,

h2[1+ﬁj (D18)
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This is a positive constant for any given admissible value for h and so (D17), by Definition 2 (see
section VI), is a spherical surface.

By (D16), at h(p,) (D18) takes the value,
~ 1
K=— (D19)

az

which is the very same invariant given by (A34) for the Schwarzschild form (32). Indeed, by (D13),

2

a ’ a a
h(po)(l‘i‘mj —Z 1'|'4—g —a’—RC(rO) (DZO)
4

which holds for all arbitrary po for all arbitrary r, for all arbitrary n. Thus,

{h(po )= [K = %ﬂ & {Rc (r,)= (K = %ﬂ (D21)

(isotropic Schwarzschild form) (Schwarzschild form)

By (D19) or (D21) every metric in the infinite set of equivalent metrics generated by (D12)
produces the same invariant Gaussian curvature (D19), as they must, and this invariant is precisely
the same as for the Schwarzschild form (A34), which is in its turn an invariant produced by every
metric in the infinite set generated by (A17) when a =0 and g = 0 in the latter.

Riemannian curvature of the spatial section of the isotropic Schwarzschild form
Just as the Gaussian curvature of the surface in the spatial section of the isotropic Schwarzschild
form produces a corresponding curvature invariant to that of the Schwarzschild form, so must the

Riemannian curvature of the spatial section (see Appendix B). The spatial section of the isotropic
Schwarzschild form is,

4 4
ds® =(1+%j dh? +h2(1+4i;j (46* +sin? 9dp*) (D22)

The metric tensor is diagonal,

4
1+ & 0 0
4h
a 4
5 = 0 B 1+ = 0 D23
glk ( 4]’1) ( )
4
0 0 h2(1+4ﬂj sin’ 6
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The components of the metric tensor are,

4 4 4
& :(14’%) 82 =h2[1+%j 84 = h2(1+%j sin” @ (D24)

Since (D23) is diagonal equations (12) can be applied for determination of the Christoffel symbols
of the second kind. There are 15 Christoffel symbols of the second kind to be considered.
Calculation determines that there are only 7 non-zero such terms, viz,

Fil = —2a Fil = (4h_a) Fgl = (4h—05) ng =cotd
h(4h+ @) h(4h+ o) h(4h+a)
. —h(dh-a) . _—h(4h—a)sin’ @

I3, =—sinfcos @

27 (4h+a) T (4h+a)

(D25)

Since n = 3 there are 6 terms of the Riemann-Christoffel curvature tensor to be considered (see
Appendix B). Calculation determines that there are only 3 non-zero such terms, viz,

R 20(4h + )’ < 20((4h + )’ sin’* 6

1212 — 373 1313 — 373
47 h 4°h

(D26)
_of4h+a)’ sin’ @

R..=
2323 42

Since the metric tensor is diagonal the only non-zero G;, terms in the denominator for the
Riemannian curvature are,

>

(4h+a) A (4h + )’ sin* @ A (4h+ )’ sin® @
= 43 1 Gy = 451 Gopps = yOx (D27)

1212

The Riemannian curvature 125 is then given by,

¢ _-20lh+a) (0., + W, sin® 6)+dah? (4h+ ) W, sin® 6

s 3 -
dh+a) (+ A 4dh+a) )
( 453 ) (lelz + Wiy, 8in’ 9)"‘ %Wzm sin” @
o oo o
Wi i oviller o
v viwve v
n ll'l
n a
h=|:|p_p0 +(Zj :l

www.sjcrothers.plasmaresources.com/index.html 74



PP ER neR (D28)

In (D28) the lek,are determined by the linearly independent direction vectors {J' and V' which

correspond to U’ and V' in the Schwarzschild form, due to the conformal mapping of the spatial
section of the Schwarzschild form.

When p = po, h = a/4, for all p, for all n, and the Riemannian curvature becomes,

5 0 a2 2 ein?
K. = _S(V‘/mz +Wisi3 810 9)"' O Wy sin” 6
s = = T
160 (W,y,, + W,y sin” 6+ @' Wy, sin® 6

(D29)

Note that D(29) differs from (B14) due only to the terms in Wzm [i.e. if not for the Wzm terms the

Riemannian curvature would be -1/(2a%) as for the spatial section of the Schwarzschild form].
Moreover, (D28) depends upon & and so at ¢ = 0 and ¢ = m (D28) reduces to,

s _—2-4an’
Ky=——"% (D29b)
(4h+a)
w
h{lp—po"{%j } PP €R neR*

which is independent of the direction vectors{J and V'. Hence, (D29b) produces isotropic points.

Moreover, when p = p, in (D29b) the exact value for the spatial section of the Schwarzschild form
[expression (B14)] results.

When @ = 1t/2, the Riemannian curvature is,

o =204+ af (W, + Wi )+ 40 (h+ af W,

s 8 8
dh+a) (.~ A dh+a) »
u (vaz ‘H’Vlm )+ u

4p 4p
. o' Ul U
Wiw =\, SkoOl
vi ViVt v
oY b
h:|:|p—p0 ”J{Zj } PP ER neR” (D29c)

In this case, when p = p,, the Riemannian curvature becomes,
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A A 5on
— _S(W/mz +Wiais )+ O W
2 (v 0 4y
l6a (sz Wi )+a Waans

K, (D29d)

Thus,

A

_ 0 -2 211 -2
{h(/’o)é(ﬁs _ 8 +Wsin” 0)+ @1 sin” 0 H@{Rc(ro):(m _ ﬂ

160 (W,,,, + Wiy, sin” 6)+ @' Wiy, sin’ @ 2’
(isotropic Schwarzschild form) (Schwarzschild form)
(D30)
This attests yet again that the isotropic Schwarzschild form cannot be extended.
Riemannian curvature of the isotropic Schwarzschild form
From (D12) the metric tensor for the isotropic Schwarzschild form is diagonal,
_ , _
4h—
( “j 0 0 0
4h+ o
4
0 - (1 + 4%) 0 0
gik = o 4 (D31)
0 0 —h 1+ = 0
4h
a 4
0 0 0 —h2(1+4—j sin” @

The components of the metric tensor are,

4h—a oY a) a)
5 — ~ 6 ——|14+2 6. =—h1+= 6..=—h*|1+—| sin’ @
8 oo (4h+aj 8 ( 4hj 82 ( 4hj 833 ( 4hj

(D32)
Consequently equations (12) for determination of the Christoffel symbols of the second kind can
be applied. There are 28 Christoffel symbols of the second kind to consider. Calculation determines
that there are only 9 non-zero such terms, viz,

o - 8a oo 2 , _ (4h-0)
" (ten’ —a?) " h(4h+a) ' hdh+a)
—_— . 5 4 —_—

s (4h-a) I —cotd r - 2-4ah (4h7 o)
h(4h+a) (4h+a)
—_— —_— —_— —_— 1 2

L= —hl4h-a) I, = h(dh-a)sin 6 I, =—sin&cosé

(4h+a) * (4h+a) *

(D33)
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There are 20 Riemann-Christoffel curvature tensor terms to consider. Calculation determines that
there are only 6 non-zero such terms, viz,

2 _16a(4h-af s —8ah(4h-a) 2 _ —8ah(4h—a) sin’ @
0101 h(4h + a/)4 0202 (4h + a/)4 0303 (4h + a)4
(D34)
A 20(4h+a) A 20(4h+a)’ sin’ @ A —a(4h+a) sin* @
1212 = T 1313 = R Ry = 22 )

Since the metric tensor is diagonal the only non-zero Gy, terms in the denominator for the
Riemannian curvature are,

—(4h-a)@h+a) —(4h-a)(dh+a)

Gy = I Gopp = E
. —(4h-af(dh+a)sin’6 . _(4n+a)
Gosos = 442 1212 = 8
8 . 2 8 . 2
1313 = (4h +46_Z)hésm 0 2323 = (4h +:Z)h45111 ¢ (D35)

The Riemannian curvature is therefore,

I%S _ A+B
C+D

_léaldh-a) o 8ah(dh-a) o  Bah(4h—a)sin’@ -
hah+a) " (@dh+a) " (4h+a)

0303

B a8h—a)4h+a) - s adh+a)'sin’0 - aldh+a) sin®6 o
- 2 . 4’4 h4 1212 2 . 42 h3 1313 42,’1 2323

_—aldh-a)@h+a) ,  oldh-a)(dh+af W aldh—a) (4h+a) sin* 6 W

C= 9. 44h4 W0101 - 9. 44h2 0202 2~44h2 0303

8 8 .2 8 <in2
D:(4h+a) W +(4h+0{) sin 6W +(4h+a) sin BW

48 h6 1212 48]’!6 1313 48]’[4 2323
. _lor o/t o
Wl pilpr v
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)}

()]

p’pOEEK ne EKJr (D36)

h=|:|p—,00

In (D36) the V[A/Uk, are determined by the linearly independent vectors {7 and Vi which correspond

to U’ and V' in the Schwarzschild form due to the conformal mapping of the spatial section of
the Schwarzschild form.

When p = po, h = a/4, for all p, and for all n, and the Riemannian curvature becomes,

As( 0) 8("{/1212 +WA/1313 sin’ 9)_ 0!2W2323 sin” @

= 1 1 2 D37
1602 (W,,,, + Wiy, sin’ 6)+ @' W, sin’ 6 (D37)

Note that D(37) differs from (B27) due only to the terms in Wzm (i.e. if not for the W2323 terms the

Riemannian curvature would be 1/(2a?) as for the Schwarzschild form). Moreover, (D37) depends
upon @ and so at 3 = 0 and & = i (D37) reduces to the exact value for the Schwarzschild form
[expression (B27)]. Note also that (D37) is the negative of (D27) just as (B27) is the negative of
(B15).

When 9 = 1t/2 the Riemannian curvature is,

A A+ B
K=
C+D

. 16a(4h—-a) -  8aldh-a) .  8ah(dh-a) -
an+a) " (dh+a) " (4h+a)

0303

B aldh+a) - aldh+a) ~  aldh+a) -
= T 1212 300 1313 16K 2323

co—Wh-afldh+a) o (4h-af(4h+a)f o  (4h-a) (4h+a)
- 0101 0202

44 pt 44 p?

_(@h+a) (4n+a) (4n+a)

2323
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A

o0
i

"
(3]
4

PP ER neR* (D37b)

ik =

h=Dp—m

Thus, the correspondence between the isotropic Schwarzschild form and the Schwarzschild form
is,

A

0 2 ) 270 )
{h(po):(& = 8(WW+WI313 o 0) & W, Sin 0 ﬂ@{Rc(ro):[Ks = lzﬂ

162> (W™ + W, sin” 0)+ a* Wy, sin” 0

(isotropic Schwarzschild form) (Schwarzschild form)

The acceleration invariant for the isotropic Schwarzschild form

Applying Doughty’s [81] expression (C1) for the acceleration 8 of a point along a radial geodesic in
(D12) gives,

12842
p= (4h+a) (4h-a) (D39)

It follows from (D36) and (D39) that,
(p%A&j@%%}bW%w) VP, Vn (D40)

Thus, (D40) is an invariant for the isotropic Schwarzschild form just as for the Schwarzschild form
[see (C5)].

The isotropic Reissner-Nordstrom form

The Reissner-Nordstrom solution is,

2 2 2 2

2 2\7!
cuz:C{F—ZGm+JLJdﬁ—(1—2Gm+JLJ dr’ —r*(d6” +sin> 0dg?)
cCr r cCr r

0<r (D41)
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The astrophysical scientists render the Reissner-Nordstrom solution in isotropic coordinates by
setting,
Gm ’ :
r—p[(1+ : ] —‘1—2] (D42)
2c¢°p 4p
Using (D42) the Reissner-Nordstrom metric in isotropic coordinates is,
m V¥ ¢ |
1- Zn +4 5
2cp 4p
ds® =¢? 5 5
1+ GT + 21+ GT -1
2ccp  2p 2ccp  2p

2 2
Gm q Gm q 2 2 2 .2 2
-1+ +— | |1+ —— | [dp”+p°\dO" + 0d

( 2¢%p 2/)) ( 2¢%p 2p] o7+ p7lae +sin” 0ag7)

dr* —

(D43)
wherein p=./x*+y*> + 7>, owing to which (D43) is sometimes written as,

2 2
—(l+ Gim +iJ (l+ GT —ij (ax® + dy> +dz?)
2ccp  2p

p=\1x2+y2+z2 (D44)

Note that the spatial section of (D43) has precisely the metric form of (D2), where
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| now adduce the generator of the infinite set of equivalent isotropic Reissner-Nordstrom forms
(usingc=1),

2 2 72
-2 2 +q—2
16h 4h 5
dt

2 2
1+£+i 1+£—i
4h  2h 4h  2h

2 2
ds? = PR I A [dh2+h2(d92+sin29d(p2)]
4h 2h 4h 2h

p=lo-pr o]

wo="""_ 4’ <’

PP ER peR* p:\/(x_xo)z"'(y_)’0)2+<Z_Z0)2+\/x(2)+ y§+z(2)=p'+p0 (D45)

wherein po and n are entirely arbitrary constants. Accordingly, the transformation from the
Reissner-Nordstrom form (B25) to isotropic coordinates is by means of,

alfiae) 4
R = h|:[1+ 4hj 4}4 (D46)

where h is the function of p given by (D45) and R, by (A17) when a = 0 in the latter. The radius R,
for (D41) is,

2 42
R =j(1+ﬁ+ij(1+ﬁ—ijdh AN (R W At (D47)
v an " 2h 2\ [ —aa? 16h

Note that (D47) is zero at p = po, V P, V17, as it must.

The acceleration invariant for the isotropic Reissner-Nordstrém form

Applying Doughty’s [81] expression (C1) for the acceleration S of a point along a radial geodesic in
(D45) gives,

_812[64(dh + o+ 2)dh + o= 2)h—16(161° — @’ +4q> fdh + o)

d (4h+a+2q) (4h+a—2q) (160> — a® +4¢7)

(D48)

It follows from (D45) and (D48) that,
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2

o —4q

(p%po):(he 7 J:(ﬁ—M) Vp, Vn (D49)

Thus, (D49) is an invariant for the isotropic Reissner-Nordstrom form, in similar fashion as for the
Schwarzschild form (C5), the Reissner-Nordstrom form, and the isotropic Schwarzschild form
(D39). Note that if g = 0 then expression (D49) reduces to that for the acceleration of a point along
a radial geodesic in the isotropic Schwarzschild form [see (D39)].

Gaussian curvature of the surface in the spatial section of the isotropic Reissner-Nordstrom form

The surface in the spatial section of (D45) is described by,

2 2
ds’ :(“4%*%) (1+4i;_%j h*(d6* +sin® dg?) (D50)

Since metrics of dimension 2 are conformal to any other, and in accordance with Appendix A, the
Gaussian curvature § of (D50) is given by,

2 2
S PRI Iy A & (D51)
4h  2h 4h  2h

This is a positive constant for any given admissible value for h and so (D50), by Definition 2 (see
section VI), is a spherical surface.

K=

By (D45), at h(po) (D51) takes the value,

16(e> —4q?)

[(a+m)2 —4q2T (D52)

(D52) corresponds to (A33) for the Reissner-Nordstréom form. Indeed, by (D45) and (D46),

K=

h<p0>[(1+4h“0)j ¢ ]Z—V““q R () oS3

(o

which is just (B17), and holds for all arbitrary p, for all arbitrary r, for all arbitrary n. Thus,
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-2
- 16la” —4q° a Jai-4q°
hp,)=| K = ( ‘12) ~||e|R()= K = E+Tq (D54)
[(a’+ Ja? —4q2 ) —4q2}
(isotropic Reissner-Nordstrom férm) (Reissner-Nordstrom form)

By (D52) or (D54) every metric in the infinite set of equivalent metrics generated by (D45)
produces the same invariant Gaussian curvature (D52), as they must, and this invariant
corresponds to that for the Reissner-Nordstrom form (A33), which is in its turn an invariant
produced by every metric in the infinite set generated by (A17) when a = 0 in the latter.

Riemannian curvature of the spatial section of the isotropic Reissner-Nordstrom form

Since (D45) is equivalent to expressions (A17) when a = 0, the curvature invariants for (D45) must
correspond to curvature invariants for (A17) when a = 0, but are not necessarily the same. To see

that (D45) produces corresponding curvature invariants first consider the spatial section of (D45),
given by,

2 2
ds® =(1+ﬁ+ij (1+ﬁ—ij [dn? + n?(a6* +sin? 9 dg?))
4h " 2h 4h 2h
n ln
h:hp_pol +a'
QQ=— 4q2 <0{2

PP R neR* (D55)

This is a positive-definite quadratic form, as it must for spherical symmetry. The metric tensor is
diagonal,

2 2
1+ 2441+ 24 0 0
4h 2h 4h 2k
2 2
g, = 0 h2(1+ﬂ+i) [1+ﬁ—i] 0
ah 2h 4h 2
2 2
0 0 R+ L+ L)1+ 2 -9 sin2e
ah 2K ah 2k

(D56)
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The components of the metric tensor are,

2 2 2 2
§11:(1+£+1j [1+ﬁ—ij §22:h2(1+£+ij (1+£—ij
4h 2h 4h  2h 4h 2h 4h 2h

2 2
g, :h2(1+ﬁ+ij [1+ﬁ—ij sin? @
: ah 2 ah 2

(D57)
Make the following assignments,

x'=h x*=6 =g (D58)

Since (D56) is diagonal, the Christoffel symbols of the second kind can be calculated using the
relations (B6). There are 15 Christoffel symbols of the second kind to consider. Calculation
determines that there are only 7 non-zero such terms, viz,

o 2l4g’ -4an-a’) . (16h* - +44°) R
" h(@h+a+2q)dh+a-2q) ' h@+a+2q9)dh+a-2q) o

—nli6n* - +44?)

I}, =cotd r,=
2 =0 2 (dh+a+2q9)dh+a-2q)

I}, =T, sin" @

[';, =—sinfcosd

(D59)
There are 6 components of the Riemann-Christoffel curvature tensor to consider. Calculation
determines that there are only 3 non-zero such terms, viz,

. (dh+a)i6h* —a? +4q7 - ah|dh+ @) —4q?)
1212 — 32h3

A

_ D s 2
R ;3 =Ry, 8in” 6

P lunl(an+a) —4g? |- (@n+a)161* - a? +4¢* )+ 1647 e

s = R o (D60)

Since the metric is diagonal the only non-zero Gy, are,
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(4h+a+2q) (4h+a-2q)*

Gy, = 43 10

A (4h+a+2q) (4h+a—2q)" sin’ @
= 48 h4

2323 T

The Riemannian curvature [ is given by,

A

k. = Ry, (Wllzlz +Wiss sin” 9)

+ R2323W2323
S A A
+G

- A A A . 2
Gy, ("sz + W35 sin 9)

2323772323

QQ=— 4q2<0{2

PP ER neR

- L,
G313 =Gpypsin” 0

(D61)

(D62)

wherein the R\ikjl and the GAijkl are given by expressions (D60) and (D61) respectively. In (D62) the

Wlw are determined by the linearly independent vectors {J' and V' which correspond to /' and

V' in the spatial section of the Reissner-Nordstrdm form, due to the conformal mapping thereof. If
g =0, (D62), by means of (D60) and (D61), reduces to (D28) for the spatial section of the isotropic

Schwarzschild form.

When p =po, h=w=+a’ -4q° /4 for (D62), for all py and for all n, and the Riemannian curvature

becomes,
- = l4w+a) - thz](vf/m +W,,,,sin 0)+ 20 (4 + a)zvf/im sin’ @
2 (40)"'4?6);— 4q° | (sz W, sin? 9)+ 2_(4(0+45¥();2— 4q° W, sin@
o oo o
W gl v
w=—a2;4q2 4’ <o’
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If g = 0 then (D63) reduces to expression (D29) for the spatial section of the isotropic Schwarzschild
form.

Eq.(D62) depends upon ¢ and so at & = 0 and & = 7 (D62) reduces to,

_4'n'{an+a)i6n’ o’ +4q*)-anlan+a) —4q’}

K
’ o|@h+a) —4q?]
1
n=lp-p ]
2 2
wZO{T—éLq 4q> < o PP ER neR* (D64)

(D64) is independent of the direction vectors {7 and Viand so & = 0 and & = it produce isotropic
points. When p = p, (D64) reduces to,

K, =- (D65)

which is precisely expression (B14) for the spatial section of the Schwarzschild form, and for the
spatial section of the isotropic Schwarzschild form when ¢ = 0 and ¢ = i1. Thus the spatial sections
of the isotropic Schwarzschild form and the Reissner-Nordstrém form have the very same isotropic
Riemannian curvature when p = po and & = 0 or & = 1, irrespective of the values of p, and n, and
this value is that for the spatial section of the Schwarzschild form when p = po, which is
independent of ¢ in the latter form.

Thus, the correspondence between the spatial section of the Reissner-Nordstrém form and the
spatial section of the isotropic Reissner-Nordstrom form is,

\" a,z _4q2 +a)z —4q2:|(V[A71212 +V‘A/1313 sin2 0)+ (az _4q2)(\/ a,z _4q2 + a)ZWZBB sin2 0
(=

_8[(
h(p()):> Ies = 4

[(w/a2—4q2 +0{)Z—4q2:| [(w/a2—4q2 +0{)Z—4q2:|
(V[A/mz +V[A/1313 sin” 9)+

4

A

W,.,,sin” @
4(0,’2 — 44" )2 47 (0{2 —46]2) 2323
(spatial section isotropic Reissner-Nordstrém form)
2 2 2 2
(a +aja’ —4q° -4 )

SR(n)=K, = i

4 a + Ja—4q°
2 2
(spatial section Reissner-Nordstrom form)
(D66)
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Riemannian curvature of the isotropic Reissner-Nordstrém form

The isotropic Reissner-Nordstrom form is given by (D45). To facilitate the calculations rewrite (D45)
in the following simplified form:

(16> — a2 +44>) o h+a+2g) 4hta-2g

)2 2 2 2 s 2 2
dh” +h"\d8” +sin” 6d
(4h+a+2q)* (4h+a-2q)’ 44p* | ( 2

ds* =

h= hp_poln +a' "

2 2
o -4
= Tq 4q2 < a’z
PP €ER neR (D67)
The metric tensor is diagonal,
(160> - +44°) 7 o o 0
(@h+a+2q)(dh+a-2q)
0 _(4h+a+2q)j(4§h+a—2q)2 0 0
8= 4'h ) )
0 0 _(h+a+2q) (4h+a-2q) 0
4*n?
0 0 0 _(@h+a+ 2q)2(4fz-i;a—2q)2 sin’ @
4*h J
(D68)
The components of the metric tensor are,
o = (16n* —a? +4q>) . (dhta+2q)(dhta—2q)
' (4h+a+2q9) (@h+a-2q) " 4*h*
. ([@h+a+2q) (dh+a-2q) . [dn+ta+29)(@h+a-2q) .,
82n =" ErE 833 =~ 442 sin” @
(D69)
Make the following assignments,
x’ =t x'=h x*=6 =g (D70)

There are 28 Riemann-Christoffel symbols of the second kind to consider. Calculation determines
that there are only 9 non-zero such terms,
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—slanlan+a) - 4¢? |- (4h+ a)i60® — @ +4¢°)}

T =
. (4h+a+2q)(4h+a—2q)(16h* — o +44%)

o 2- 451 (16K — & +4q” [ah (4h + o +2q)(dh+ a—2q)— (4h+ @) (16> — & + 44|
” (4h+a+2q) (4h+a-2q)
1 2(4q” - 4ah-a?) , (16h> -0 +44) s
n= 21 = 15 =1

h(4h+a+2q)(4h+a—2q) h(4+a+2q)(dh+a-2q)

. 1 —h(ten® —o? +44%) L s

I, =coté I, = I';;=I,,sin" @

(4h+a+2q)(4h+a-2q)

[;, =—sin@cosf

(D71)
There are 20 components of the Riemann-Christoffel curvature tensor to consider. Calculation
determines that there are only 6 non-zero such terms,

o _8lI6h°-a’ +4q’)32g° ~32ah-80’ )+ 4*hy __ 32(16h 0’ +44°)Y
o (4h+a+2q) (4h+a—-2q) (4h+a+2q) (4h+a—-2q)

321612 —a® +44° )Y +16(16h2—a2+4q2)(4q2—4ah—a2)Y
(Ah+a+2q) (4h+a-2q) h(4h+a+2q) (4h+a-2q)"

64Y?
(4h+a+2q) (4h+a-2q)

v ={anl(an+ af - 4]~ @n+a)i6n® - a? +447)}

. —sh(ien’—a? +44>f ¥
2 (4h+a+2q) (4h+a-24q)"

A .,
Ryyp3 = Ry sin~ 0

A .,
Ry =Ry, sin" 6

- {nl(an+ a) —ag? |- (an J; 204h)(16h2 —a? +4g )l 16g%h 072)
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Since the metric is diagonal the only non-zero G, are,

(t6h* - +44>)
i

(16h* - +44>)
e

A A A A .
Goor =~ Gopp =~ G5 = G SIn~ 0

(4h+a+2q) (4h+a—-2q)"
48h6

— A oA .,
G, = G35 =Gy sin” 0

A (4h+a+2q) (4h+a—-2q) sin* @

Gy = 435
(D73)
The Riemannian curvature [ is given by,
j = Ry10:Woi01 + Rooon (Wozoz + Wisos sin” 9)"' Ry, (sz + Wi, sin” 0)"' Ry Woss
i A = ~ ; = ~ ~ ) A ~
Go10Woio1 + G (Wozoz +Wosos sin” 9)"' G, (sz + Wi sin” 0)"' G303 Wosns
. Sillie o5
u' uv’\\U" U
Vvijkl i Sill7k 51
v VvVt v
. |
h= hp_pol +a'["
2 2
o -4
w = —q 4q2 < 0{2
4
PP ER neR* (D74)

wherein the I%ikj, and the GAijkl are given by expressions (D72) and (D73) respectively. In (D74) the

Ww are determined by the linearly independent vectors {J' and V' which correspond to /' and

V' in the Reissner-Nordstrém form, due to the conformal mapping of the spatial section thereof. If
g =0, (D74), by means of (D72) and (D73), reduces to (D36) for the isotropic Schwarzschild form.

When p =po, h=w=+a’ -4q° /4 for (D74), for all py and for all n, and the Riemannian curvature
becomes,

-2
W, 8in° 6

4(052 “da ranjaodq )(sz +W1313 sin” 9)_ ( “ _‘ilqz +a)2 A

s (0{2 —4q2)
. {(\/0{2—4q2 +05)2—4q2}4 A A {( [ —4q° +0!)2—4q2}4 A (D75)
4? ((,l’2 —4512)3 (sz W sin’ €)+ 44 ((Zz —46]2)2 Wi sin® 6
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(D74) depends upon ¢ and so at & =0 and ¢ = it (D74) reduces to,

wo="""_ 4’ <’

PP ER neR” (D76)

wherein the I%ikj, and the Gijkl are still given by expressions (D72) and (D73) respectively. At r = r,
(D76) reduces to,

K. = Iémz _ 4(612 —4q2)2 _ 4(&’2 —4q° +\/m)
R i I e

which is the same as the isotropic Riemannian curvature invariant for the ordinary Reissner-
Nordstrom equivalence class; and ro is an isotropic point (the only isotropic point). This reaffirms
that Reissner-Nordstrom spacetime cannot be extended to produce a black hole.

N

(D76b)

If g = 0 then (D75) reduces to that for the isotropic Schwarzschild form (D37), and hence to (B27).

At 9 = rt/2 the Riemannian curvature is,

I% — R0101W0101 + Rozoz (Wozoz +Wo303 )+ Rmz( 1212 'H/Vm% )+ R2323 2323
S A A A A A A A A A A

G0101W0101 + Gozoz (Wozoz + W0303 )+ sz( 1212 'H/Vlm )+ Gz323W2323

. o ol o

ijk ‘}i ‘}j ‘}k ‘}1

n ln
h= hp _pol +a'
2 2
-4 4
a):—a 1 4 4q2<0{2 p,pOEEK neR (D77)
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wherein the remainder of the R , and the (A?ijk, are still given by expressions (D72) and (D73)

ikj
respectively. Once again, if g = 0 then (D74) reduces to that for the isotropic Schwarzschild form
(D).

Thus, the correspondence between the Reissner-Nordstrom form and the isotropic Reissner-

Nordstrom form is,
4(0!2 —4q° +OKM)(W212 +W/1313 sin’ 9)— (\/m_4q2)2 W2323 sin” @
4

Hoy)= . = oar) 4
[(,/a’z —44° +a’)Z —4q2} |:(,/a'2 —44° +a’)2 —4q2}
(‘/IA/IZIZ +WA/1313 Sin2 0)+

(e —ag’) 44(a? - 44*f
(isotropic Reissner-Nordstrom form)

(0(2 +aqa’ —4q° —4q2)
o Ia,z_4q2 4

4 —+
2 2

(Reissner-Nordstrom form)

A

a2
W,5,;8in° @

<:>Rc(r()):>l<s =

(D78)
Black holes are also inconsistent with the isotropic forms

Curiously, the proponents of black holes do not use Hilbert’s solution in isotropic form to describe
their associated black holes. The reason is simple; in (D10), they incorrectly call the quantity p the
“radial coordinate” [17, 21, 96], the “radius variable” [84], “the radius” [97], and the “distance r;
from the origin” [83], and thereby, for (D10) to observe Hilbert’s 0 < r, it requires according to (D9)
that,

- <p (D79)

However, by (D9) through to (D14), p is neither the radius nor a distance in (D10), just as r is
neither the radius nor a distance in Hilbert’s solution. Treating p as the radius or a distance in
(D10) leads to inconsistencies with the notions of black holes obtained from Hilbert’s solution. To
amplify this rewrite (D10) thus,

> 2 4
ds? = 2| 2EP=GM N e 12 S [4p® 4+ p*(d6° +sin® 0dg? )|
2¢°p+Gm 2¢° p

(D80)

When p = Gm/2c* the coefficient of dt? vanishes, but the metric is not singular. When p = 0 the
coefficient of dt* is 1 and the coefficient of the spatial section is singular, but there is no
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corresponding value for rin (D9) and hence no corresponding value in Hilbert’s solution. When p =
-Gm/2c* the coefficient of dt’ is singular, the coefficient of the spatial section vanishes, and the
value of r in (D9) is 0. This again reveals the veracity of (D12) which alone is consistent. In other
words, (D12) cannot be extended, which is natural since the Schwarzschild equivalence class Egs.
(32) cannot be extended.

Similarly black holes are not consistent with the isotropic Reissner-Nordstrom form, of course.

APPENDIX E — THE KRETSCHMANN SCALAR

The Kretschmann scalar is also known as the Riemann tensor scalar curvature invariant. The
Kretschmann scalar for the Kerr-Newman form has been obtained by Henry [98]. Hence,

f

wherein [71-79],

8

3a

(R? +a>cos” 6

2

(R —154°R* cos> @ +15a*R? cos* 8 — a® cos® 8)—

—6aq”R_(R* —10a>R? cos> 8+ 5a* cos* 6)+

+¢*(TR* =344’ R’ cos® 6+ Ta* cos* 6)

Rcz([r—r0|n+f”)% PP ER neR*

a,Z

4

~——qg*—a’cos’ @

at gt <&
757

By means of (E2), at r = r, (E1) has the value,

f

8

_305

(&% +a’ cos? )

2

(£ —15a°E* cos® @ +15a*E> cos* O—a® cos’ 0)—

— 60{q2§(§4 —~10a°&? cos® @+ 5a” cos® 9)+

+ q4(7(§4 —34a°*&E% cos® @+7a’ cos® 0)
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wherein £ is given by (E2). Thus, the Kretschmann scalar is again finite when r = r,, irrespective of
the values of ry and n. Note that (E1) and hence (E3) depend upon 8. When & =0 and when & =,

. ]
302’ (£ —15a%E* +15a°E? — a®)- 60  E(E* —10aE* +5a* )+

A — (E4)

(62 +a?) +q*(78* —34a2E* +7a*)

wherein the corresponding value of £ is given by (E2). When & = /2 (E3) reduces to,

P £{3a2§2

— 7 — 60{q2§+7q4} (E5)

wherein the corresponding value of £ is again given by (E2). Note that (E5) does not contain the
‘angular momentum’ term a and that (E5) is precisely that for the Reissner-Nordstrém form (see
Section VII).

Expression (E3) reduces to the Kerr form when g = 0, thus,

4

/= (&% +a® cos 6)

- [30{2({.‘6 —15a°&E* cos” @+15a*E? cos* @ —a® cos® 0)] (E6)

wherein the corresponding value of £ is again given by (E2). This too depends upon the value of &.
When & = 0 and when ¢ = i1, (E6) becomes,

_ 4 2(g6 _ a2 4 a4 2_a6
f_—(§2+a2)6 Ba? (gt -15a°¢* +150°¢ - a*)] (E7)

When & = rt/2 (E6) reduces to (using (E2) for the value of §),
f=— (E8)
o

which is precisely the scalar invariant for the Schwarzschild form. Similarly, when both g =0 and a
=0 (E1) reduces to the scalar invariant for the Schwarzschild form.

The Kretschmann scalar is finite in every case and so there are in fact no curvature singularities
anywhere, contrary to the claims routinely made by proponents of black holes.
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The Kretschmann scalar for the isotropic Schwarzschild and Reissner-Nordstrom forms

Since a conformal transformation does not preserve the values of the components of the Riemann
curvature tensor the isotropic form need not necessarily produce the very same Kretschmann
scalar as for the standard forms, but must produce a corresponding value that is invariant,
independent of the values of p, and n, as is also the case for the Riemannian curvature (see
Appendices B and D).

Consider a metric of the following general form,
ds® = gdt> + g, dk> + g, (d6> +sin*> 0dg’) (E9)
where goo, g11 and g,, and are functions of only k. Denote derivatives as follows,

_dg o _ds,

y L= E10
gll dk gll de ( )

In terms of the components of the metric tensor of (E9) and their derivatives, the only non-zero
Rj« are calculated to be,

(g..) " 08
R 818, —2800811800 T 80800811
0101 —

420081

_ _g(l)ogvzz

R =
0202 4g11

- gg)oglzz sin” 6
4811

_ 2 0
Ry = Ry sin” 0 =

R 8281810 2818180t 81 (gzz
1212 =
48,181

oo . Y
Ru. =Ry, sin? @ = 828118%» —281818xnt+ & (gzz)
48,8

sin’ @

' 2 .
Ry = l4gugzz _4%,22) JSlnz o (E11)
1
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The corresponding non-zero R™ are calculated to be,

ROI0I _ Ry, . RO _ Ry, . RO _ R03;)3 —
(googu) (googzz) (googzz) sin” 6

RI212 R, . RIS = R13213. . RBB R4232.3 .
(gngzz) (gngzz) sin” & (322) sin” &

(E12)
Then, taking into account the symmetries of the suffixes of the Riemann-Christoffel curvature
tensor, the Kretschmann scalar f = R;uR™ is given by,

f= 4(R()101ROIOl + RozozRO202 + Ro303RO303 + R1212R1212 + R1313R1313 +R2323R2323) (E13)
Putting (E11) and (E12) into (E13) yields,
o ENRE C 2 Co 2 N E
2 _g2"2+g11822+(822) (goo) +goog11_g(')'0 4 gzz_(gzz) o
28, 28, 284 28, 4g,, N (googzz)
(gngzz )2 (g00g11)2 (gzz )4 2(800&1322)2

f=

(E14)
The isotropic Schwarzschild form has the form of (E9), and in particular the form,

ds® = Adt® — Bdh* - C(d6” +sin> 0d¢?) (E15)

where A, B, C are all > 0 (except at p = po) and are all functions only of h, where,

n %
(o
h:DIO—pO +(Zj}
PP ER neRt (E16)
Then by (D32) and (E15),
dh—-a\ a\' 2( 0{)4
B (4h+0{] &n ( 4h] 82 ah (E17)

and (E14) takes the following form [80] where the derivatives are with respect to h,
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5] [oe] {5

2
2B 2C 24 2B 4B } (AC') (E18)

= + + +
! B*C? A’B? ct 2A*B*C*?

The Kretschmann scalar is thereby calculated from (E18) at,

a2h6
(4h+a)?

l‘l%
I
h—{lp Pol +[4”

PP ER neR*

f:3‘413

(E19)
At p = po, h = a/4 for all po and for all n. Thus the Kretschmann scalar is then,

f=— (E20)
7

which is the very same finite value as that for the Schwarzschild form.

The isotropic Reissner-Nordstrom form also has the form of (E15). Its Kretschmann scalar is
thereby calculated from (E18) at,

_a{atan+a) ~aq’6h+ )l +laleh+ @y ~ag*02n+ ] +[at4n+ af 44’4+ o)l |

/ (4h+a+2q)(4h+a-2q)
n n %
h:hp_po +é: ]
[ 2 4.2
f=a—4q 4q° <’ PP ER neR* (E21)

4

Atp=po, h=¢= N 4q2 /4 for all po and for all n. Thus the Kretschmann scalar is then,
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_ave{ag+aP —ag 6+ a)] +lolg+ o 44128+ )] +[alag @)~ (g +a)f |
(af+a+2q) (4 +a-2q)

,aZ _4 2
gz—q 4q2 < az (E22)

4

f

which is finite. If g = 0 then (E22) reduces to (E20) for the isotropic Schwarzschild form.

APPENDIX F — GEODESIC COMPLETENESS

A geodesic is a line in some space. In Euclidean space the geodesics are simply straight lines. This is
because the Riemannian curvature of Euclidean space is zero. If the Riemannian curvature is not
zero throughout the entire space, the space is not Euclidean and the geodesics are curved lines
rather than straight lines. If a geodesic terminates at some point in the space it is said to be
incomplete, and the manifold or space in which it abodes is also said to be geodesically
incomplete. If no geodesic in some manifold is incomplete then the manifold is said to be
geodesically complete. More specifically, according to O’Neill [35],

“A semi-Riemannian manifold M for which every maximal geodesic is defined
on the entire real line is said to be geodesically complete — or merely
complete. Note that if even a single point p is removed from a complete
manifold M then M — p is no longer complete, since geodesics that formerly
went through p are now obliged to stop.”

Consider now Hilbert’s solution (2) (see section V). In 1931, Hagihara [99] proved that all geodesics
therein that do not run into the boundary at r = 2Gm/c* are complete. Owing to (A17) this is also
the case at r = r, for all the solutions generated thereby. Owing to (D12) and (D45) this is also the
case at p = p, for the isotropic forms. The geodesics terminate at the origin; the point from which
the radius emanates; R, = 0. In other words, Hagihara effectively proved that all geodesics that do
not run into the origin R, = 0 are complete. This once again attests that none of these spaces can
be ‘extended’ to produce a black hole (also see [44]).

APPENDIX G — SPACETIME 'DIMENSIONS'

In Newtonian physics the Universe is four dimensional: three distance dimensions (x, y, z) and one
time dimension t. 'Positions' or 'locations' at some given time can be denoted by values of the 4-
tuple (x, y, z, t). But time t does not have the same units of measure as the x , y and z.
Consequently, values of t cannot be added to values of x, y, z in any way. In Newtonian physics,
speed is the distance an object moves in a time t, at a constant rate. If distance s=v x4 y2+ Z
is covered in a time t, the speed v is given by,

v—ﬁ— \/x2+y2+z2
t t
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Clearly, vt is not a new and independent 'dimension' that extends space to four dimensions (vt, x,
Y, 2).

Einstein and his followers, however, maintain that the Universe is a four-dimensional continuum
called 'spacetime’. Consider the spacetime metric of Special Relativity:

ds’=c’di’—dx’—dy’—dz” (G1)
In this expression the speed of light c is most often set to unity (c = 1). This gives,
ds’=di’—dx"—dy’—dz’ (G2)

In either case it is claimed that time t is a fourth dimension on the same footing as the x, y, z. The
4-tuple (x, y, z, t) they call an 'event'. However, time t is measured in time units, such as seconds,
days, or years, whereas spatial distances are measured in spatial distance units, such as metres,
yards, or miles. This is hidden in (G2) as (G1) shows. The term cdt is a speed multiplied by a time,
to yield a spatial distance. Time t is clearly not on the same footing as x, y, z, because it does not
have the same units as the latter. Now the speed of light (said to be a constant) is the spatial
distance light travels in any time interval, divided by that time interval: speed = distance/time. The
spatial distance o that light travels in a time interval t, = At is given by,

O’ =AX+AY+AZ (G3)

by means of the Theorem of Pythagoras. The speed of light c is therefore,

2 2 2
c:tg:\/AX +ity +Az (G4)

c

Thus, c is itself dependent on the x, y, z, and t, and is therefore not an independent quantity.
Consequently cdt is not an independent quantity either. Therefore, cdt is not a new and
independent dimension. The x, y, z, and t are independent of one another, but t is not a spatial
distance. It cannot therefore be added to the x, y, z, or their squares. The alleged 'fourth
dimension' cdt is no more a fourth dimension than xy/z or x*/z or yz/x or (x2+ y2+zz)/y , and
such, even though the latter four quantities also have the units of spatial distance. In pure
mathematics one can write a four-dimensional element of geometric distance,

ds’=dx +dx;+dxi+dx; (G5)
where the x;, x;, x3, X, are all independent coordinates. The four-dimensional 'spacetime’
continuum is not of such a form. It is a fallacy, because it is self-referential via the speed of light c.

The act of treating cdt as if it is an independent coordinate does not make it an independent
coordinate.
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APPENDIX H: THE LINEARISATION GAME AND GRAVITATIONAL WAVES

Einstein’s gravitational waves are extracted from his linearisation of his nonlinear field equations.
Accordingly the metric tensor is written as,

g,uv :nﬂv+h;¢v (Hl)

where the hm, << 1and 77,, represents the Galilean values (1,-1,-1,-1). In the linearisation game
the hﬂv slightly perturb the flat Minkowski spacetime &,, =7,, from its flatness, and so suffixes
are raised and lowered on the h,,v by the 77,,. Here the h,,v and their first derivatives
ahﬂv /0x° = h,,.,and higher derivatives, are small, and all products of them are neglected.

Since the 77,, are constants, the derivatives of Eq.(A.1) are 8, ¢ =hﬂm. The validity of the
linearisation game is merely taken on trust because it leads to the desired result.

The selection of a specific coordinate system in order to ensure that gravitational waves propagate
at the presupposed speed of light ¢=2.998x10°m/s is exposed by the approximation of the Ricci

tensor R, , in accordance with Eq.(A.1). The Ricci tensor can be first written in the following form

by a contraction on the Riemann-Christoffel curvature tensor R,,,M, as follows,

1
— o B B
R,uv =8 p[a (gap,,uv - gvp,o;u - gﬂa,vp + gﬂv,dp )+ Fﬂpdrﬂv - ﬁpvr/m'j| (HZ)

Since the last two terms of Eq.(H.2) are products of the components of the metric tensor &,, and

their first derivatives, by the linearisation game they are neglected, so that the Ricci tensor reduces
to,

T1
R,uv =8 p[g (gap,,uv - gvp,o;u - g/m,vp + gﬂv,dp )j| (H3)
which can be broken into two parts,
1, 1,
R/,[V ==8 pg,uv,o-p +—g ? (gdp,ﬂl/ - gvp,aﬂ - g;m',vp) (H4)

2 2

If the coordinates x“are chosen so that the second part of Eq.(H.4) vanishes, the Ricci tensor
reduces further as follows,

1 1, 0°g
R =—0o% =_ g% ___ 2K (H.5)
w=58 Bwep =758 ox”ox?
ggp(gdp,,uv _gvp,o;u _g/m,vp):o (H6)

According to Eq.(H.1), &,.vs =M, 5 and so on for higher derivatives.
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Hence,

1 1 0%h
R, =Lpop Lpw ¢l (H.5b)
m 277 av-op 277 ox”ox®
77@ (htfp,ﬂl/ - hvp,aﬂ - h;m',vp ): 0 (H6b)

(remembering that suffixes on the kernel h are raised and lowered by 77,, according to tensor
type). Contracting Eq.(H.5b) yields the Ricci scalar,

1 0°h 1 9%h
R: V’UR =_n"™ O'p—ﬂV:_ o (H7)
T R 277 7 ox?ox” 277 ox°ox”
Einstein’s field equations (without cosmological constant) are,
1
Rﬂv _ERgﬂv :_KT;W (H8)
In terms of 7, these become, using Eq.(H.5b) and Eq.(H.7),
o’h,, 1 9%h
P> /B =-2kT (H.8b)
7 ox’ox’ 2 U ox°ox” Tuv m
The d’Almbertian operator is defined by,
0 0
a=-n"—
g ox* ox” (H.9)

Recalling that 77*"represents the Galilean values and that hence 7*" =0when u # v, Eq.(H.9)
gives,

o0 O 0 19 o 19°

= O’ +-ay2 +'azz P 2 or’ (h.10)

where V is the differential operator del (or nabla), defined as,

SNTIENIY
ox dy 0z

Taking the dot product of de/ with itself gives the Laplacian operatorV?,

9° 9 9°
bt
ox*  dy® 9z’

V? =
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Setting x°=ct, x'=x, x*=y, x*=z, Eq.(H.8b) can be written as,

1
[](hw —§5ﬂvhj=—2K‘TW (H.11)

These are the linearised field equations. They are subject to the condition (H.6b), which can be
condensed to the following condition [83],

0 1
ha__&ah :0 (H.6C)
axa ( H 2 H j
Using Eq.(H.9), Eq.(H.5b) can be written as,
Oh, =2R,, (H.12)
For empty space this becomes,
Oh, =0 (H.13)

which by Eq.(A.10) describes a wave propagating at the speed of light in vacuo.

However, the crucial point of the foregoing mathematical development is that Einstein's
gravitational waves do not have a unique speed of propagation. The speed of the waves is
coordinate dependent, as the condition at Eq.(H.6) attests. It is the constraint at Eq.(H.6) that
selects a set of coordinates to produce the propagation speed c. A different set of coordinates
yields a different speed of propagation, as Eq.(H.3) does not have to be constrained by Eq.
(H.6). Einstein deliberately chose a set of coordinates that yields the desired speed of
propagation at that of light in vacuum (i.e. ¢ = 2.998x10® m/s) in order to satisfy the presupposition
that propagation is at speed c. There is no a priori reason why this particular set of coordinates is
better than any other. The sole purpose for the choice is to obtain the desired and presupposed

result.
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