
Stephen J. Crothers 
C/- PO Box 1546 
Sunshine Plaza 4558 
Qld. 

28th October 2007 
 
The Hon. Julie Bishop, MP 
Minister for Education, Science and Training 
House of Representatives 
Parliament House 
Canberra. 2600 
ACT. 
 
Dear Madam, 
 

Re: Funding of the Australian International Gravitational Observatory (AIGO) 
 
I refer to my previous correspondence in relation to this matter and the ‘Challenge’  issued to the 
relevant Australian scientists, the AIGO, and their international counterparts: 
 

www.geocities.com/theometria/challenge.html 
 
The closing date for all submissions has now long passed (1st April 2007) and the reports from the 
international panel of adjudicating scientists have been received.  
 
The adjudicating scientists are: 
 

1. Dr. Dmitri Rabounski, Editor-in-Chief, Progress in Physics, (rabounski@ptep-online.com). 
2. Dr. Larissa Borissova, Associate Editor, Progress in Physics, (borissova@ptep-online.com). 
3. Professor Myron W. Evans, Civil List Scientist, Harrison Memorial Prize winner, Meldola 

Medallist of the Royal Society of Chemistry, UK, (EMyrone@aol.com). 
4. Professor Jeremy Dunning-Davies, University of Hull, UK, (�����������	
���
�����	����) 

 
The reports by these scientists are contained in Annexure 1. 
 
A full list of the scientists who were directly invited to make a submission to the ‘Challenge’  is given 
in Annexure 2. All these scientists are proponents of the alleged Black Hole and of the alleged Big 
Bang Cosmology. Any interested person however, was openly invited to also make a scientific 
submission. Only one person in the list of specific invitees made a submission; one Professor Lubos 
Motl, of Harvard University in the USA. His submission was only a few lines long, consisting of 
childish derision. It is given in Annexure 3. Two other persons made submission: 
 

1. Mr. Rhys Davies, an honours student (physics) at the University of Melbourne (one 
submission) 

2. Stephen J. Crothers (three submissions; variations of which have now been published as 
scientific papers). 

 
The submission made by Mr. Davies, and my reply thereto, at his request, are contained in Annexures 
4 and 5 respectively. The three submissions by me are included herein as Annexures 6, 7 and 8 
respectively. 
 
The panel of adjudicating scientists considered all submissions. 
 



In Annexure 6 I give a concise and irrefutable exposition of the relevant elements of fundamental 
differential geometry established long ago by the pure mathematicians. Consequently, silence is the 
only tactic that the proponents of the Black Hole and the Big Bang Cosmology can resort to, and they 
have done precisely that in this instance, save for the aforementioned two trivial submissions, by Motl 
and by Davies.  
 
 
 
 
 
 
 
 
 
The proponents of the Black Hole and the Big Bang Cosmology have control of most of the relevant 
scientific conferences and symposia, have control of most of the related scientific journals, and have 
control of most of the related electronic archives (e.g. Cornell University’s arXiv: http://arxiv.org/; the 
Abdas Salam electronic archive of the International Centre for Theoretical Physics of Trieste, Italy: 
http://eprints.ictp.it/; the French HAL system: http://hal.archives-ouvertes.fr/). Papers that question 
the orthodox dogma on black holes and big bangs, which are submitted for inclusion at the major 
conferences and symposia, to any of the major scientific journals and to the aforementioned electronic 
archives, are summarily rejected via a deliberate and systematic programme of suppression and fraud. 
Science is now big business, with political connexions, and just as with any other activity motivated 
by money, is thoroughly corrupt and given to the methods of organised crime, since it is now largely 
organised crime, by which large sums of money are extracted from the public purse by deception, and 
from the public pockets at large by means of sales of books and other materials. Black holes and big 
bangs have become a rather lucrative business.  
 
Annexure 7 provides a simple proof that General Relativity does not predict an expansion of the 
Universe or a Big Bang genesis.  Annexure 8 is a collection of notes on Einstein’s theory of 
gravitation, and contains demonstrations of the invalidity of the black hole in the broader context of 
the Reissner-Nordström charged configuration, the Kerr rotating configuration, and the Kerr-Newman 
rotating charge configuration, and of the Big Bang Cosmology.  
 
You will see from the reports made by the international panel of adjudicating scientists that my 
analyses of the Black Hole and Big Bang are sound. Both the Black Hole and the Big Bang were 
spawned not from observations that required a theoretical explanation but instead conjured up from 
purely theoretical considerations allegedly from Einstein’s General Theory of Relativity. However, 
holes and bangs are inconsistent with elementary differential geometry and therefore inconsistent with 
General Relativity. Put simply, black holes and big bangs are not predicted by General Relativity at 
all. They are unmitigated nonsense. Not only are they products of gross errors in elementary 
mathematics, but they have also become fully-fledged scientific frauds because the proponents of the 
Black Hole and the Big Bang Cosmology deliberately suppress any argument that and any person who 
exposes the falsity of these notions.  Bearing in mind that these “scientists”  extract huge sums of 
money from the Public Purse, to fund their alleged “research projects”  and their wages, by peddling 
fantasy in the name of science, whilst ignoring or suppressing valid criticism and misleading the 
gullible all the while, be they be members of the Public or of Government, there is great motivation 
for them to protect their interests. Even school children are now brainwashed into believing this 
unmitigated rubbish and it is taught in our high schools as though it is legitimate scientific thought 
and observational fact, neither of which is true. That such claptrap has found its way into textbooks in 
our high schools without question or demur is very alarming. That our universities ostracize and expel 
persons who challenge these and other demonstrable falsehoods is unacceptable, and indeed, criminal.   
 

“ I wish, my dear Kepler, that we could have a good laugh together at the 
extraordinary stupidity of the mob. What do you think of the foremost 
philosophers of this University? In spite of my oft-repeated efforts and 
invitations, they have refused, with the obstinacy of a glutted adder, to 
look at the planets or Moon or my telescope.”  

Galileo Galilei�



I remark that, contrary to what the black holers and big bangers would have us all believe, nobody has 
ever found a black hole. Nobody has ever identified the tell-tale signatures of the alleged black hole; 
an event horizon and a singularity of infinite density. Thus, no black hole has ever been found. 
However, this has not stopped the proponents of black holes and big bangs from reporting the 
discovery of yet another black hole here and there, or another residual mark of the Big Bang, on an 
almost daily basis. One is reminded by this of the truism that if a lie is told long enough almost all 
come to believe the lie, without question. Holes and bangs are such examples.  
 
I must also remark that Albert Einstein himself argued frequently that what has since become known 
as a black hole is utter nonsense and is not consistent with his General Theory of Relativity. One need 
only refer to Einstein’s papers and books for verification of his views. Nonetheless, the black holers 
have ignored Einstein himself. The fact is, Einstein was right, and the definitive proofs are available 
for all to see. But science fiction sells better than science, and it is much easier to build a reputation 
and a paid career, and to secure a research grant, on a collective and organised claptrap than on hard 
science.  
 
I sent by email, to the Director of the Australian International Gravitational Research Centre 
(AIGRC), Professor David Blair, a paper, a version of one of my submissions to the ‘Challenge’ , 
asking him to include it in presentations before the “18th International Conference on General 
Relativity & Gravitation and the 7th Edoardo Amaldi Conference on Gravitational Waves (Amaldi7)”  
held in Sydney (08/07/2007 - 14/07/2007). He did not include the paper in the Proceedings of the 
Conference and he did not respond to it at all; he simply ignored it. I remark that the Organising 
Committee of the joint Conference did not permit the presentation of a single paper criticising the 
notions of black holes, big bangs, or detection of gravitational waves by means of the long-baseline 
interferometers of the type pursued by the AGIO and its foreign counterparts, such as LIGO in the 
USA. This is yet another example of the deliberate suppression of science by vested interests. You 
can see for yourself, by visiting the following website for a list of the participants and the papers 
presented at that conference: 
 

http://www.grg18.com/ 
 
The chief organisers of these two joint-conferences were: 
 
Dr. Susan M. Scott (ANU) 
Chair Local Organising Committee GRG18 and Amaldi7 
President Australasian Society for General Relativity and Gravitation (ASGRG)   
 
Professor David E. McClelland (ANU) 
Deputy Chair Local Organising Committee GRG18 and Amaldi7 
Chair Australian Consortium for Interferometric Gravitational-wave Astronomy (ACIGA). 
 
You will note from my previous correspondence and a perusal of the AIGO website that Blair, 
McClelland and Scott are colleagues. 
 
I call upon Government, both State and Federal, to cease all funding of the AIGO. I call for a full 
investigation of the AIGO and its directors and the current means for allocation of science research 
grants. I call upon Government to consult with persons and scientists other than proponents of the 
Black Hole, the Big Bang Cosmology, and gravitational wave detectors based upon long baseline 
interferometers, so that Government can acquire a true and balanced understanding of the issues. The 
money being spent on those interferometers is wasted because they have no chance of detecting 
anything, as they are ill conceived, based upon erroneous theoretical analyses (see the scientific 
papers included in my previous advice and the report herein made by Dr. Borissova and Dr. 
Rabounski), and are horrendously expensive. All that money is being squandered upon useless 
“ research”  projects that feed nothing but the pockets of persons who are engaged in extraction of 



public money by the deliberate suppression of the scientific facts, so that they can save their 
reputations, their jobs and their project funding, returning nothing to society, all the while arrogantly 
escaping accountability for their spending and their malfeasance. I call for Government to close down 
the AIGO. I call for investigation of the AIGO for possible misconduct, misappropriation of public 
money and gross scientific fraud by act or omission or incompetence, to be rightly determined by that 
investigation, and criminal charges laid as might be appropriate. Since when should a scientist’s 
employment be a sinecure? Precisely what has the AIGO and its personnel contributed to the 
betterment of the lives of Australian citizens and the collective knowledge of the human race? There 
has been no beneficial return whatsoever from spending on the AIGO, yet Government and the 
Australian taxpayer are ever cajoled by peddlers of snake oil to throw ever more money away into a 
financial “black hole”  that keeps those oil merchants in clover. 
 
 
 

 
 
 
 
 
 
This is now a matter on the public record and the international arena of science. Any future attempts 
by the AIGO Directors or its Executive, or by Government, be it State or Federal, to pour additional 
public money into the AIGO and its phantasmagoria will be publicly challenged. The general public 
has the right to know how its money is being squandered in such large amounts on the meaningless 
research of the AIGO and how that “ research”  money is acquired by certain acts or omissions, and the 
international scientific community has the right to know of any major breach in the scientific method 
and of any obstruction to the free exchange of scientific ideas. 
 
This letter and all supporting documents have been posted to the internet, for the perusal of the 
general public and the international scientific community:  
 

www.geocities.com/theometria/challenge.html 
 
I and my scientific colleagues are prepared to offer Government our consulting services, free of 
charge. It is evident that to date Government has received advice on the AIGO only from persons 
sympathetic to the false theories of black holes and big bangs and the misguided search for 
gravitational waves from them using long-baseline interferometers; which is not a valid basis upon 
which research grants or salaries should be conferred.  
 
Yours faithfully, 
 
 
 
 
Stephen J. Crothers. 
 
����The Premier of Western Australia and Minister for Innovation and Science the Hon Alan Carpenter MLA, 
Kevin Rudd, Leader of the Federal Opposition, Barry House, Shadow Minister for Energy Science and 
Innovation, Western Australia.  

 

“ There is nothing more difficult to plan, more doubtful of success, more 
dangerous to manage than the creation of a new system. The innovator has 
the enmity of all who profit by the preservation of the old system and only 
lukewarm defenders by those who would gain by the new system.”  

Machiavelli, 1513 
�



 

ANNEXURE 1 

Reports 
 

By 
 

1. Dr. Larissa Borissova and Dr. Dmitri Rabounski 
 

2. Professor Myron W. Evans, Civil List Scientist, Harrison Memorial Prize winner, Meldola 
Medallist of the Royal Society of Chemistry, UK 
 
3. Professor Jeremy Dunning-Davies, University of Hull, UK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1. Dr. Larissa Borissova and Dr. Dmitri Rabounski 
 

Review on “ Concerning the Mistakes Committed by the Relativists on 
Black Holes, Expansion of the Universe, and Big Bangs”  by  
S. J. Crothers 
 
The paper entitled “Concerning the Mistakes Committed by the Relativists on Black Holes, 
Expansion of the Universe, and Big Bangs” , by S. J. Crothers, is about an important problem in the 
relativistic theory of gravitation: how to recognize the physical quantities in the curved four-
dimensional pseudo-Riemannian space, which is the basic space-time of General Relativity. Crothers 
studies a well-known solution of Einstein’s equations, which describe a single spherically symmetric 
mass in an empty space. This is Schwarzschild’s solution named after Karl Schwarzschild who first 
studied this in 1916. Crothers shows, in real life most relativists take under consideration not 
Schwarzschild’s original solution, but a solution, given later by David Hilbert. Hilbert’s solution is 
similar to that of Schwarzschild, but substantially differs from it. As a result of the use of Hilbert’s 
space metric instead of Schwarzschild’s original metric, many scientists arrive to erroneous 
conclusion about a possibility of the “event horizon” , “Schwarzschild’s radius” , and “black holes”  in 
a space filled by spherically symmetric gravitational field produced by the same-shaped massive 
island. 
 
Crothers turned attention of a reader to an obvious fact: given the curved space of General Relativity 
(spacetime), there is a difference between the radial coordinate r and the radial distance determined as 
 

 
 
This is in contrast to the flat pseudo-Euclidean space of Special Relativity (Minkowski’s space), 
where both quantities r and �  are the same. 
 
The difference between the radial coordinate r (the count of the coordinates along a coordinate line) 
and the radial distance �  measured physically along the line in a really curved space of General 
Relativity is given in details in Chapter X of the famous book “The Classical Theory of Fields”  by L. 
Landau and E. Lifshitz, which is de-facto a university standard reference book on General Relativity, 
and the other literature. 
 
We, the relativists, refer to the quantity r = 2m in the field of a spherically symmetric gravitating mass 
as the “Schwarzschild radius” . This is, however, just a specific numerical value of the r-coordinate 
where the time component g00 of the fundamental metric tensor g���  is zero. The condition g00 = 0 is 
often referred as the “condition of collapse” . At this distance from the gravitating body the 
measurable distance along the r-direction becomes 
 

 
 
meaning that, formally, the metric becomes singular. Despite that such a singularity is coordinate-
dependent; it is removable, if we go to another coordinate net, because g00 g11 = -1. 
 
Crothers provided a correct and detailed study of the original Schwarzschild metric, which describes a 
spherically symmetric space filled by the gravitational field (produced, accordingly, by a single 
spherical mass). He introduced into consideration the correct definitions of the radius of the space 
curvature Rc and the proper radius Rp, accessed in any reference book on General Relativity. He 



proved a self-obvious thing: Rc �  Rp in a curved space. The condition Rc = Rp is true in only the flat 
Minkowski space. Crothers calculated the values of Rc and Rp in the metric for a case, where the 
metric becomes singular under a numerical value r = r0. He showed, in such a case the proper radius is 
 

Rp �  0, 
 

while the space curvature radius Rc takes a finite numerical value. Therefore: 
 
There is no the event horizon in a Schwarzschild metric space. 
 
Following this way, Crothers showed that the terms “event horizon”  and “black hole”  appeared in 
science, in the 1920–1930’s, by an unlucky chance due to the fact that the erroneous interpretation of 
Schwarzschild’s metric was given by Hilbert in that time, when the relativists have no clear 
understanding and methods for calculation of the physical observable quantities in curved space. The 
mathematical methods to calculate the physical observable quantities in General Relativity were 
developed much later, in the 1940’s. 
 
However, by unlucky chance, the incorrect Hilbert analysis still remaining in science due to the fact 
that the incorrect analysis made birth many auxiliary research, in the 1930’s. Now some scientists take 
large grants for experimental research on black holes, which are based on the Hilbert solution, despite 
is erroneous in the core (as was shown later, on the basis of the difference between the coordinate and 
observable distances in General Relativity). 
 
Having the conclusions made by Crothers in the paper, we claim that “black holes” , in the wide-
accepted sense of the term, are absent in a Schwarzschild space (an empty space filled by the 
spherically symmetric gravitational field produced by the same spherically-shaped island of mass). 
 
Dr. Larissa Borissova and Dmitri Rabounski 
May 26, 2007 

 
Conclusion about the Gravitational Wave Detectors, 
the AIGO Detector  in Par ticular  
 
The fact that gravitational waves have not yet been discovered has attracted the attention of 
experimental physicists over the last decade. Initial interest in gravitational waves arose in 1968–1971 
when Joseph Weber, professor at Maryland University (USA), carried out his first experiments with 
gravitational antennae based on solid body cylinders — solid-body gravitational wave detectors 
which, by Weber’s calculation, should deform due to a falling gravitational wave. He registered weak 
signals, in common with all his independent antennae, which were separated by up to 1000km [1, 2, 
3]. He supposed that some processes at the centre of the Galaxy were the origin of the registered 
signals. The experiments were continued in 1972–1974 at laboratories in Rochester University, Bell 
Company, and IBM in USA [4, 5], Frascati, Münich, Meudon (Italy, Germany, France) [6], Moscow 
University (Russia) [7], Glasgow University (Scotland) [8] and other laboratories around the world. 
Their detectors were similar to Weber’s detector, but their sensitivity was much better. But the 
observations gave no signals that would be more than noise. 
 
The search for gravitational waves has continued. Besides gravitational antennae of the Weber kind, 
there are antennae based on free masses. Such detectors consist of two freely suspended masses 
located far from one another, within the visibility of a laser range-finder (a free-mass gravitational 
wave detector). Supposed deviations of the masses, derived from a gravitational wave, should be 
registered by the laser beam. 
 
However gravitational waves have not been discovered in experiments after even decades. Why? 



 
In already 1974, Dr. L. B. Borissova [9, 10, 11, 12, 13], who produced a scientific expertise of 
Weber’s research in the Institute of Physical Technical and Radio Measurement, Russia, supposed 
that the corner-stone of the problem with registration of gravitational waves is not the General Theory 
of Relativity itself, but specific calculation produced by Joseph Weber to the theoretical support of his 
gravitational wave detector. 
 
The main theoretical claim of Weber was that he deduced equation of deviation of world-lines — so 
called Synge-Weber equation [14] — equation that describe relative oscillations of two non-free 
particles in a gravitational field, particles which are connected by a force of non-gravitational nature. 
(Equations of deviation of world-lines, describing relative oscillations of two free particles, was 
obtained earlier by Synge [15].) By the General Theory of Relativity, relative oscillations of test-
particles, both free particles and linked (interacting) particles, are derived from the space curvature, 
i.e. gravitation. Weber proposed a gravitational wave detector consisting of two particles connected 
by a spring that imitates a non-gravitational interaction between them. This model is known as the 
quadrupole mass-detector. 
 
The Weber calculations served as theoretical grounds for creating a whole industry, the main task of 
which has been the building of resonance type detectors, known as the Weber detectors. Joseph 
Weber supposed that the body of such a detector, having cylindrical form, should be deformed under 
the action of a gravitational wave. This deformation should lead to a piezoelectric effect. Thus, 
oscillations of atoms in the cylindrical pig, resulting from a gravitational wave, could be registered. 
To amplify the effect in measurements, the level of noise was lowered by cooling the cylinder pigs 
down to temperature close to 0 K. 
 
Unfortunately Joseph Weber himself gave only a rough analysis of his equation, aiming to describe 
the behaviour of a quadrupole mass-detector in the field of weak plane gravitational waves. In his 
analysis he assumed (without substantial reasons) that space deformation waves must produce a 
resonance effect in a quadrupole mass-detector. 
 
However, as was pointed out in already 1974 by Borissova, it would be more logical way, making no 
assumptions or propositions, to solve the Synge-Weber equation aiming exactly. Weber did not do 
this, limiting himself instead to only rough bounds on possible solutions. 
 
After decades of research (see a survey in [16]), in 2006, we obtained exact solutions to the Synge 
equation and the Synge-Weber equation in the fields of weak plane gravitational waves (see the 
solutions in [17]). As a result we concluded that the expected relative oscillations of test-particles, 
which originate in the space deformation waves (known as gravitational waves), are not of the 
resonance kind as Weber alleged from his analysis, but are instead parametric oscillations. 
 
This deviation between our conclusion and Weber’s false conclusion is very important, because 
oscillations of a parametric kind appear only if test-particles are moving in respect of each other, 
whilst in Weber’s statement of the experiment the particles rest respective to each other. 
 
Parametric oscillations do not appear in resting particles, so the space deformation waves of the 1st 
kind cannot excite parametric oscillations in the Weber pigs. Therefore the gravitational waves 
expected by scientists cannot be registered by both solid-body detectors of the resonance kind (the 
Weber pigs) and free-mass detectors of the existing kind.  
 
At present dozens of Weber pigs and free-mass detectors are used in such experiments all around the 
world. Experimental physicists spend billions and billions of dollars yearly on the experiments, 
despite detectors of such a kind are unable to register gravitational waves in principle.  
 



We therefore should turn attention of the Australian and international community to this problem. We 
in common with the community should stop the building of new generation of the solid-body and 
free-mass detectors of gravitational waves, because they are unable to detect gravitational waves in 
principle, so all these is the waste of money of taxpayers. The proposed detectors of the Australian 
International Gravitational Observatory (AIGO) are just a small example of the waste of money. 
 
Even so, everything said so far does not mean rejection of the experimental search for gravitational 
waves, but rejection of the existing experimental way to discover them. 
 
Dr. Larissa Borissova and Dmitri Rabounski 
April 05, 2007 
 
borissova@ptep-online.com 
rabounski@ptep-online.com 
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2. Professor Myron W. Evans 
 
RESPONSE 
  
I am the British and Commonwealth Civil List Scientist (www.aias.us) and a Harrison Memorial 
Prizewinner and Meldola Medallist of the Royal Society of Chemistry. Firstly, I condemn the 
malicious way in which Stephen Crothers has been treated; his Ph. D. was deliberately destroyed 
because he pointed out a basic error in Big Bang Theory. I agree with him that this error is a gross 
embarrassment to the cosmology establishment and is being covered up. Stephen Crothers is a fine 
scholar and an honest and sincere man, and no person should be treated in this way by a despotic 
Ministry of Thought masquerading as science. Secondly it is a simple matter to run Crothers' 
calculations through a computer algebra package. That will show by calculating machine that they are 
correct. This means that Big Bang is mathematically incorrect, as Sir Fred Hoyle pointed out long 
ago. There are several other ways of severely criticising Big Bang (just use google) and its associated 
theology such as dark matter. It is absolutely pointless to expend vast sums of public funding on ideas 
which are mathematically incorrect and on ideas which data show to be wrong. It is intellectually 
dishonest to promote ideas that are mathematically incorrect. It is unscientific to ignore experimental 
data. The lack of response to Stephen Crothers from the cosmological propagators is the kind of 
politburo silence that the academic world uses to cover up their flawed ideas, and to crush opposition 
to the party line. If they did not do this, they would not be able to extract money form the public 
purse. This kind of grossly anti-social conduct must be brought to an end by legislatures worldwide, 
and the funding redirected into real science of immediate use to people and their lives. I know that 
many legislatures study www.aias.us regularly, so this is my advice, given as honestly and clearly as I 
can. 
  
Professor Myron W. Evans 
EMyrone@aol.com 

 

3. Professor Jeremy Dunning Davies 

Dear Stephen, 
   I don't know how much you need in writing for this. As I said earlier, I feel strongly that 
what you have written is both valid and scientifically correct. Much of the criticism of your 
work that I've read is, in fact, based on incorrect information. In my view, the most glaring 
example of this comes in discussion of the Schwartzschild Solution. You only have to look at 
Schwartzschild's original paper to see that what is commonly claimed to be his solution 
simply isn't! In support of this allegation, I would modestly cite the relevant sections in my 
book 'Exploding a Myth'. Much of the content of that book exposes just what is happening in 
science worldwide and indicates accurately why you have been treated as you have. I 
reiterate; what you have written is valid and correct and should be noted and action should be 
taken on the basis of it. 
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List of Recipients of the Call for  Submission 

1. University of Sydney - A/Prof. Brian James, james@physics.usyd.edu.au 
2. Australian National University - Professor Aidan Byrne, Aidan.Byrne@anu.edu.au 
3. University of New South Wales - A/Prof. Richard Newbury, rn@newt.phys.unsw.edu.au 
4. University of Adelaide - Professor Robert Vincent, rvincent@physics.adelaide.edu.au 
5. James Cook University - Professor Wayne Read, wayne.read@jcu.edu.au 
6. Griffith University - Professor Peter Healy, P.Healy@griffith.edu.au 
7. La Trobe University- Professor John Riley, j.riley@latrobe.edu.au 
8. Macquarie University - A/Prof. Mark Wardle, wardle@physics.mq.edu.au 
9. University of Melbourne - Professor Geoffrey Taylor, gntaylor@unimelb.edu.au 
10. Monash University - Michael J. Morgan, Michael.Morgan@sci.monash.edu.au 
11. Murdoch University - Professor Philip Jennings, P.Jennings@murdoch.edu.au 
12. University of New England - A/Prof. David Lamb, dlamb@une.edu.au 
13. University of Newcastle - Professor John O'Connor, John.OConnor@newcastle.edu.au 
14. University of Queensland - A/Prof. Michael Drinkwater, mjd@physics.uq.edu.au 
15. University of Southern Queensland - Professor Andrew Hoey, hoey@usq.edu.au 
16. University of Tasmania - Professor John Dickey, John.Dickey@ utas.edu.au 
17. University of Western Australia - A/Prof. Ian McArthur, mcarthur@physics.uwa.edu.au 
18. University of Wollongong - Professor Roger Lewis, roger_lewis@uow.edu.au 
19. Curtin University of Technology - Dr. R. (Bob) Loss, physicshead@curtin.edu.au, r.loss@curtin.edu.au 
20. University of Technology Sydney - Mike Ford, Mike.Ford@uts.edu.au 
21. Central Queensland University - Dr. Robert Newby, b.newby@cqu.edu.au 
22. Victoria University - A/Prof. Pietro Cerone, Pietro.Cerone@vu.edu.au 
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Dear Sir, 
thank you very much for your comments. My understanding is that you are 
asking me what is a good introductory text to general relativity. The 
books at various levels are summarized e.g. at 
http://en.wikipedia.org/wiki/General_relativity_resources 
Happy Christmas 
Lubos 
___________________________________________________________________________ 
___ 
E-mail: lumo@matfyz.cz fax: +1-617/496-0110 Web: 
http://lumo.matfyz.cz/ 
eFax: +1-801/454-1858 work: +1-617/384-9488 home: +1-617/868-4487 
(call) 
Webs: http://schwinger.harvard.edu/~motl/ 
http://motls.blogspot.com/ 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 
^^^ 
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Dear Stephen,  
 
I have read your letter, and the first paper, on the website at  
http://www.geocities.com /theometria/challenge.html .  
 
On the first and second pages, you object to the procedure of changing  
coordinates to eliminate the metric singularity in the Schwarzschild  
solution, claiming that this process actually corresponds to  
"leaping between two disj oint manifolds".  I don't believe this is  
the case.  I'm worried that you are trying to hinder very valuable  
scientific research, based on a series of misconceptions of this kind.  
 
Attached you will find a simple example of exactly this kind of  
situation, demonstrating in a more straightforward scenario that such  
a coordinate change is perfectly valid.  
 
I'm interested in your thoughts; if you think there is something wrong  
with my example, please let me know.  
 
Rhys Davies  
 
 
--   
Rhys Davies -  since 1985  � �B��� � ���m�_����� � �
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Metric singularities - a note to Stephen J. Crothers

Rhys Davies

March 8, 2007

Consider a plane described by polar coordinates (r, φ), and introduce the line element,

ds2 =
dr2

1 −

r2

R2

+ r2dφ2 (1)

where R is some constant. By inspection, we see that there is a singularity in the metric at r = R, so it
only makes sense to consider values 0 < r < R. But let us now make a change of coordinates, expressing
r in terms of a new coordinate θ,

r = R sin(θ)

Notice that the region 0 < r < R corresponds to 0 < θ < π

2
. A simple calculation shows that our line

element is now given by,
ds2 = R2(dθ2 + sin2(θ)dφ2) (2)

Something interesting has happened! The metric is now perfectly regular at the point θ = π

2
, corre-

sponding to r = R, where our ‘singularity’ was earlier.
Your objection in the first two pages of your paper is that a change of coordinates, as I performed

above, is actually jumping to a completely separate manifold. I will now illustrate that this is not the
case.

Notice that the line element (2) is just the line element on a sphere of radius R, described by the usual
polar coordinates (θ, φ). If you sketch a picture, you can see that r is actually the ‘horizontal’ distance
from the north pole. The reason for the singularity in (1) is that this coordinate can only describe the
northern hemisphere, because at the equator, the sphere ‘doubles back’ on itself.

I hope this clears up the issue of why we can have two different sets of coordinates on the same
manifold, yet one set can show a singularity in the metric, and the other not. The situation for the
Schwarzschild solution is exactly the same.

(Please excuse me if the exposition is a little rough; I’m rather pressed for time as I write this. If
anything is unclear, please email me and ask about it.)
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Dear Mr. Rhys Davies,
University of Melbourne
School of Physics

Thankyou for your submission in relation to the protest of Government fund-
ing of the AIGO. Your submission, and this reply which you requested of me,
will be posted to the Challenge/AIGO funding protest website, and subsequently
forwarded to the international panel of relevant specialist mathematicians and
scientists who have agreed to assess the merit of all submissions in preparation
of final report to Government.

In your covering email you accuse me of misconceptions, but you have merely
reasserted the usual demonstrably false arguments.

You adduce the line element

ds2 =
dr2

1− r2

R2

+ r2dϕ2, (1)

wherein R is a constant. You then assert, by your own admission, that by
“inspection” of (1), 0 < r < R therein. Already, by this assertion, you have
committed a potentially fatal error in general procedure. You have simply
assumed that 0 < r < R is admissible on (1). You have not demonstrated by
any geometrical means that this range is valid. Nonetheless, you then propose
the transformation

r = R sin(θ),

where 0 < θ < π
2 , corresponding to your 0 < r < R on (1). You have main-

tained the correct correspondence on the variables, but that correspondence is
dependent upon the validity of your initial claim. Thus, all you have actually
said is that if 0 < r < R on (1), then by your transformation, 0 < θ < π

2 , and
your alleged singularity at r = R is removed. Nowhere have you proved the
upper and lower bounds on r in (1) that you have claimed. You have ignored
the remarks in my relevant papers as to the unproven assumptions made by
the relativists in relation to the usual line element for the gravitational field for
Rµν = 0, and thereby have fallen directly, from the outset, into the same pro-
cedural mistakes that they have committed. Instead of directly addressing the
unproven assumptions in the claims of the black hole/big bang relativists, you
instead opt for obfuscation by ignoring proof of the unproved assumptions and
introduce spurious arguments that avoid analysis of the unproved assumptions
completely. That is neither scientific nor honest, but typical of the attitude and
disposition of the relativists. You have taken no account of the mathematical
fact that a geometry is entirely determined by the form of its line element, and
instead foist upon it your assumptions by “inspection” of (1). Not only that,
strictly speaking, you have not even stated the full range of values apparently
admissible by ”inspection”, since r = 0 does not result in singularity and is
therefore allowable, although the line element is degenerate there, and owing to
the presence of the squared terms, negative values are also permitted. Thus

−R < r < R

1



is admissible without singularity, according to your method of “inspection”. So
your assertion that 0 < r < R is less than half of what your method of mere
“inspection” permits. Nevertheless, I shall, like you, treat only of non-negative
values in what follows, since there is no great loss of generality in doing so. In
my published papers I have included negative values on the parameter r, and I
have also done so in the papers on my Challenge/AIGO protest website.

Since a geometry is entirely determined by the form of its line element,
everything must be determined from it. One cannot, as you have done in the
usual fashion, merely foist your assumptions upon it, either consciously or un-
consciously. The intrinsic geometry of the line element and the consequent geo-
metrical relations between the components of the metric tensor determine all.
With this in mind, ask yourself how you came to the conclusion that 0 < r < R
on (1). You will then see that you have offered no geometrical arguments at all
for the bounds on r. You have disregarded the intrinsic geometry of the line
element entirely. The line element must itself be used to determine the bounds
on the variable r. You have not done this, and so your assertion is arbitrary,
which I will now demonstrate.

Your expression (1) arises in the Robertson-Walker cosmological line ele-
ment, which I have dealt with in detail in my published papers and in those
on the Challenge/AIGO protest website. However, as you have stated in your
covering email, you did not read them. They are contained in the List of Re-
spondents section of the Challenge/AGIO protest website. Perhaps if you had
read them you would have understood why your motivations in relation to (1)
are false. Nonetheless, I shall reiterate. Your expression (1) appears in the
Robertson-Walker equatorial plane of spatial coordinates (i.e. where constant
θ = π

2 in the Robertson-Walker line element)

ds2 = dt2 − eg(t)

[
dr2

1− r2

R2

+ r2(dθ2 + sin2 θdϕ2)

]
. (2)

The quantity r appearing in (2) (and also in (1)) is not a radial distance. It is
in fact only a factor in a radius of curvature in that it determines the Gaussian
curvature G = 1

eg(t)r2 . The radial quantity associated with (1) is the geodesic
length Rp, the proper radius, given by

Rp =
∫

dr√
1− r2

R2

= R arcsin
( r

R

)
+ K, (3)

where K is a constant of integration. Now distance is defined to be a non-
negative quantity (it has magnitude but no direction). The minimum value of a
distance in general is zero. According to (3), Rp = 0 is satisfied for r = 0 = K,
and so r = 0 is the determined lower bound on the quantity r appearing in (1),
and Rp is given by

Rp = R
[
arcsin

( r

R

)
+ 2nπ

]
, n = 0, 1, 2, ...

2



having set K = 2Rnπ. Can r → R− as you assert? One cannot yet say what
the upper bound on the variable r is since there is no clear boundary condition
by which it can be ascertained from (1), other than the possibility of singularity.

Now as you have actually noted, when one properly transforms coordinates,
one must correctly transform the boundary values to the transformed variables.
You did this in your transformation of 0 < r < R into 0 < θ < π

2 . Your
procedural error is assuming the upper and lower bounds on r instead of using
the intrinsic geometry of the line element to determine them, which is what must
actually be done. To determine the upper bound on r in (1), seek a geometric
boundary condition by judicious transformation of the line element, bearing in
mind that any transformation must be entirely consistent with the form of (1)
and the true range of its variables.

Consider the line element

ds2 =
1(

1 + r̄2

4R2

)2

[
dr̄2 + r̄2dϕ2

]
. (4)

Set
r =

r̄

1 + r̄2

4R2

, (5)

where R is a constant. Expression (5) carries (4) into (1). This shows that
(1) can be conformally represented in Efcleethean space. Since r = 0 is the
geometrically determined lower bound on r in (1), it follows from (5) that the
lower bound on the transformed variable r̄ is also zero. Once again note that
in (4) the quantity r̄ is not a radial distance. In fact, it is not even a radius of
curvature on (4). It is merely a parameter for the radius of curvature and the
proper radius, both of which are well-defined by the form of the line element
(describing a spherically symmetric metric manifold). Denoting the radius of
curvature by Rc, for (4)

Rc =
r̄

1 + r̄2

4R2

. (6)

The geodesic radial distance (the proper radius) for (4) is

Rp =
∫

dr̄

1 + r̄2

4R2

= 2R arctan
( r̄

2R

)
+ K,

where K is a constant of integration. Now Rp = 0 is satisfied for r̄ = 0 = K, so

Rp = 2R
[
arctan

( r̄

2R

)
+ nπ

]
, n = 0, 1, 2, ...

having set K = 2Rnπ. But on (4), according to (6), the radius of curvature
is maximum when r̄ = 2R, so that the maximum radius of curvature for (4) is
Rcmax = R. Also,

lim
r̄→∞

r̄

1 + r̄2

4R2

= 0.
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So according to (6), 0 ≤ Rc ≤ R on (4). But (6) is precisely (5), so 0 ≤ r ≤ R
on (2) and (1) (with singularity at r = R). Thus your unproven assertion by
“inspection” that 0 < r < R for (1), is true, and consequently your transforma-
tion for 0 < θ < π

2 is also true. Your transformation of (1) by setting r = R sin θ
is valid for 2nπ ≤ θ ≤ π

2 + 2nπ, n = 0, 1, 2, ....
You have also claimed that the so-called Schwarzschild solution is in exactly

the same situation as for your claims on (1). Your assertion is standard fare,
but is false nonetheless. First, what you call the “Schwarzschild” solution is not
Schwarzschild’s solution. This is Schwarzschild’s solution,

ds2 =
(
1− α

R

)
dt2 −

(
1− α

R

)−1

dR2 −R2(dθ2 + sin2 θdϕ2), (7a)

R = R(r) =
(
r3 + α3

) 1
3 , 0 < r < ∞, (7b)

where α is a function of the mass of the source of the gravitational field. Schwarz-
schild did not identify α with the alleged Newtonian limit potential to get
α = 2GM

c2 . I refer you to www.geocities.com/theometria/schwarzschild.pdf for
Schwarzschild’s actual paper (in English translation). You will also see in that
paper that he did not breathe a single word about “black holes”. His solution
does not permit such an object. Expression (7a) is defined on α < R < ∞, cor-
responding to 0 < r < ∞. However, the black holers and big bangers would have
us all believe that one can take R in (7a) down to R = 0 to produce a second
singularity (there is really only one, at R = α, i.e. at r = 0 in Schwarzschild’s
true solution). But they always write Schwarzschild’s solution thus,

ds2 =
(
1− α

r

)
dt2 −

(
1− α

r

)−1

dr2 − r2(dθ2 + sin2 θdϕ2), (8)

and always claim that there are two singularities, one at r = α and one at
r = 0. They make this claim my mere “inspection” of (8), in the same fashion
you make your claim of 0 < r < R for (1), thereby corrupting Schwarzschild’s
true solution, and with it attribute to Schwarzschild conclusions which he did
not in fact draw, and which are inconsistent with his solution. They have never
provided or attempted to provide any proof of their results of “inspection” of
(8). However, it is easily seen from expressions (7a) and (7b) that (8) is precisely
the same as (7a), except that Schwarzschild’s range on r is applied to his R.
That is nonsense. One cannot transform Schwarzschild’s solution to (8) and
retain his 0 < r < ∞. Considering expressions (7a) and (7b) together, as they
must be, clearly shows that for (8), α < r < ∞, and so there is no singularity
at r = 0 on (8). To maintain such a claim means that Schwarzschild’s true
solution must be defined on −α < r < ∞, which is again nonsense, as his paper
testifies.

I have deduced and provided the generalisation of Schwarzschild’s solution,
and shown that there is no singularity obtainable from the alleged condition
g11 = 0, because there is only one singularity, when g00 = 0, consistent with
Schwarzschild’s particular solution. That generalisation is defined on −∞ <
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r < ∞, r 6= r0, where r0 is completely arbitrary, and that Rp(r0) = 0 ∀ r0 and
that Rc(r0) = α ∀ r0. However, you have also conveniently ignored this.

The fundamental error of the relativists is exceedingly simple, yet evidently
beyond their powers of comprehension. It is this — they confuse the location
of a centre of spherical symmetry of the gravitational field with the origin of a
coordinate system associated with the parameter r whose corresponding centre
of spherical symmetry is not at its origin of coordinates. For example, in the
Efcleethean plane the equation of a circle of radius ρ and centre C located at
the extremity of the fixed vector ~c, may be written

(~r(u)− ~c) • (~r(u)− ~c) = ρ2. (9)

where u is some parameter upon which ~r depends. The centre of the circle is
not at the origin of the coordinate system unless ~c = ~0. The black holers and
big bangers treat the origin of the parametric coordinate system as the centre
of a non-Efcleethean sphere when the centre of the said sphere is not located at
the origin of the parametric coordinate system at all. They think that the origin
of the parametric coordinate system is the location of the centre of mass of the
source of the gravitational field. That is not true. But under that delusion,
they construct a means to get down to that origin of parametric coordinates,
by means of the Kruskal-Szekeres “coordinates”. They unwittingly construct
a completely different and irrelevant manifold, claim that the singularity at
r = α on (8) is a “coordinate” singularity, and that the origin of the parametric
coordinate system at r = 0 is the “true” singularity on (8), ignorant of the
parametric nature of the variable r in (8), all in the mistaken belief that the
origin of the parametric coordinate system is the location of the centre of spher-
ical symmetry for Einstein’s gravitational field. This is a result of the invalid
transformation of Schwarzschild’s (7a) and (7b) into (8), shown above. And so
they do indeed leap between different pseudo-Riemannian manifolds, as I have
previously stated in my papers. You can reproduce the error of the relativists
by attempting to claim that the “true” centre of the circle described by (9) is
not at the extremity of the fixed non-zero vector ~c, but at the origin of the
coordinate system to which the vectors are referred, and then try to construct
a “transformation of coordinates” that leaves the circle just where it is, but its
“centre” at the origin of coordinates, so that its actual centre is a “removable”
coordinate artifact. That however, is preposterous, at least to anybody who has
taken high school analytic geometry.

Here is the recipe for refutation of my analysis – I have offered it before, on
many occasions, but it too has of course been conveniently ignored by the disin-
genuous proponents of black holes and big bangs. Prove that Einstein’s field
equations require of necessity that a singularity must occur where the Riemann
tensor scalar curvature invariant is unbounded. That this condition is required
is frequently claimed by the relativists, a posteriori to justify their Kruskal-
Szekeres phantasmagoria, yet none of them have ever proved it. Alternatively,
which is equivalent for the purpose, prove that the radius of curvature and the
proper radius are not the salient geometric quantities on a spherically symmetric
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metric manifold with boundary. In this regard I suggest that you study sub-
missions 3 and 4 in the List of Respondents section of the Challenge/AIGO
funding protest webpage.

Contrary to your remarks, I am not attempting to hinder invaluable research;
I am in fact exposing a gross scientific fraud that makes Piltdown Man pale
into insignificance. I remark that other mathematicians and scientists have
published similar objections to the false claims of the relativists, so I am not
alone in the exposure of this fraud. I am putting Government on notice as to
this scientific fraud, and argue that funding of the AIGO should therefore cease
because it is at best a misdirection of public money, or at worst possible public
sector fraud and misappropriation of public money that requires investigation
by Government law enforcement agencies to uncover the facts and determine
wrongdoing, if any. As a taxpayer I, and others, are concerned that large sums
of public money are being wasted on spurious “scientific” research projects. I
am exercising my right to bring this to the attention of Government, much to
the consternation of those who might suppress legitimate disputation of claims
made by the scientists. That scientists have manoeuvred themselves into a
position and standing in modern society by which they can thumb their noses
at the broader community with impunity, at the expense of the public purse, is
scandalous. The scientists have no lawful or moral right to tell us “mere mortals”
what is good for us and what we should do with public money, and especially
if that public money feeds them into the bargain. It is time for accounts to be
examined for a change, with the scientists being brought back to reality in more
ways than one.

Yours faithfully,
Stephen J. Crothers
10 March 2007.
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The usual interpretations of solutions for Einstein’s gravitational field sat-
isfying the spherically symmetric condition contain anomalies that are not
mathematically permissible. It is shown herein that the usual solutions must
be modified to account for the intrinsic geometry associated with the relevant
line elements.

1. Spherical symmetry of three-dimensional
metrics

Following the method suggested by Palatini, and de-
veloped by Levi-Civita [1], denote ordinary Efcleethean∗

3-space by E3. Let M3 be a 3-dimensional metric mani-
fold. Let there be a one-to-one correspondence between
all points of E3 and M3. Let the point O ∈ E3 and the
corresponding point in M3 be O′. Then a point transfor-
mation T of E3 into itself gives rise to a corresponding
point transformation of M3 into itself.

A rigid motion in a metric manifold is a motion that
leaves the metric d`

′2 unchanged. Thus, a rigid motion
changes geodesics into geodesics. The metric manifold
M3 possesses spherical symmetry around any one of its
points O′ if each of the ∞3 rigid rotations in E3 around
the corresponding arbitrary point O determines a rigid
motion in M3.

The coefficients of d`
′2 of M3 constitute a metric ten-

sor and are naturally assumed to be regular in the region
around every point in M3, except possibly at an arbi-
trary point, the centre of spherical symmetry O′ ∈M3.

Let a ray i emanate from an arbitrary point O ∈ E3.
There is then a corresponding geodesic i′ ∈ M3 issuing
from the corresponding point O′ ∈ M3. Let P be any
point on i other than O. There corresponds a point P ′

on i′ ∈ M3 different to O′. Let g′ be a geodesic in M3

that is tangential to i′ at P ′.
Taking i as the axis of ∞1 rotations in E3, there

corresponds ∞1 rigid motions in M3 that leaves only all
the points on i′ unchanged. If g′ is distinct from i′, then
the ∞1 rigid rotations in E3 about i would cause g′ to
occupy an infinity of positions in M3 wherein g′ has for
each position the property of being tangential to i′ at
P ′ in the same direction, which is impossible. Hence, g′

coincides with i′.
∗For the geometry due to Efcleethees, usually and abominably

rendered as Euclid.

Thus, given a spherically symmetric surface Σ in E3

with centre of symmetry at some arbitrary point O ∈ E3,
there corresponds a spherically symmetric geodesic sur-
face Σ′ in M3 with centre of symmetry at the corre-
sponding point O′ ∈M3.

Let Q be a point in Σ ∈ E3 and Q′ the corresponding
point in Σ′ ∈M3. Let dσ be a generic line element in Σ
issuing from Q. The corresponding generic line element
dσ′ ∈ Σ′ issues from the point Q′. Let Σ be described in
the usual spherical-polar coordinates r, θ, ϕ. Then

dσ2 = r2(dθ2 + sin2 θdϕ2), (1)

r = |ŌQ|.
Clearly, if r, θ, ϕ are known, Q is determined and hence
also Q′ in Σ′. Therefore, θ and ϕ can be considered to be
curvilinear coordinates for Q′ in Σ′ and the line element
dσ′ ∈ Σ′ will also be represented by a quadratic form
similar to (1). To determine dσ′, consider two elemen-
tary arcs of equal length, dσ1 and dσ2 in Σ, drawn from
the point Q in different directions. Then the homolo-
gous arcs in Σ′ will be dσ′1 and dσ′2, drawn in different
directions from the corresponding point Q′. Now dσ1

and dσ2 can be obtained from one another by a rota-
tion about the axis ŌQ in E3, and so dσ′1 and dσ′2 can
be obtained from one another by a rigid motion in M3,
and are therefore also of equal length, since the metric
is unchanged by such a motion. It therefore follows that
the ratio dσ′

dσ is the same for the two different directions
irrespective of dθ and dϕ, and so the foregoing ratio is
a function of position, i.e. of r, θ, ϕ. But Q is an arbi-
trary point in Σ, and so dσ′

dσ must have the same ratio
for any corresponding points Q and Q′. Therefore, dσ′

dσ
is a function of r alone, thus

dσ′

dσ
= H(r),

and so

dσ
′2 = H2(r)dσ2 = H2(r)r2(dθ2 + sin2 θdϕ2), (2)
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where H(r) is a priori unknown. For convenience set
Rc = Rc(r) = H(r)r, so that (2) becomes

dσ
′2 = R2

c(dθ2 + sin2 θdϕ2), (3)

where Rc is a quantity associated with M3. Comparing
(3) with (1) it is apparent that Rc is to be rightly in-
terpreted in terms of the Gaussian curvature K at the
point Q′, i.e. in terms of the relation K = 1

R2
c

since the
Gaussian curvature of (1) is K = 1

r2 . This is an intrin-
sic property of all line elements of the form (3) [1, 2].
Accordingly, Rc can be regarded as a radius of curva-
ture. Therefore, in (1) the radius of curvature is Rc = r.
Moreover, owing to spherical symmetry, all points in the
corresponding surfaces Σ and Σ′ have constant Gaus-
sian curvature relevant to their respective manifolds and
centres of symmetry, so that all points in the respective
surfaces are umbilic.

Let the element of radial distance from O ∈ E3 be dr.
Clearly, the radial lines issuing from O cut the surface
Σ orthogonally. Combining this with (1) by the theorem
of Pythagoras gives the line element in E3

d`2 = dr2 + r2(dθ2 + sin2 θdϕ2). (4)

Let the corresponding radial geodesic from the point
O′ ∈ M3 be dg. Clearly the radial geodesics issuing
from O′ cut the geodesic surface Σ′ orthogonally. Com-
bining this with (3) by the theorem of Pythagoras gives
the line element in M3 as,

d`
′2 = dg2 + R2

c(dθ2 + sin2 θdϕ2), (5)

where dg is, by spherical symmetry, also a function only
of Rc. Set dg =

√
B(Rc)dRc, so that (5) becomes

d`
′2 = B(Rc)dR2

c + R2
c(dθ2 + sin2 θdϕ2), (6)

where B(Rc) is an a priori unknown function.
Setting dRp =

√
B(Rc)dRc carries (6) into

d`
′2 = dR2

p + R2
c(dθ2 + sin2 θdϕ2). (7)

Expression (6) is the most general for a metric man-
ifold M3 having spherical symmetry about some arbi-
trary point O′ ∈M3 [1, 3].

Considering (4), the distance Rp = |ŌQ| from the
point at the centre of spherical symmetry O to a point
Q ∈ Σ, is given by

Rp =
∫ r

0

dr = r = Rc.

Call Rp the proper radius. Consequently, in the case of
E3, Rp and Rc are identical, and so the Gaussian curva-
ture at any point in E3 can be associated with Rp, the

radial distance between the centre of spherical symme-
try at the point O ∈ E3 and the point Q ∈ Σ. Thus,
in this case, K = 1

R2
c

= 1
R2

p
= 1

r2 . However, this is not
a general relation, since according to (6) and (7), in the
case of M3, the radial geodesic distance from the centre
of spherical symmetry at the point O′ ∈M3 is not given
by the radius of curvature, but by

Rp =
∫ Rp

0

dRp =
∫ Rc(r)

Rc(0)

√
B(Rc(r)) dRc(r)

=
∫ r

0

√
B(Rc(r))

dRc(r)
dr

dr,

where Rc(0) is a priori unknown owing to the fact that
Rc(r) is a priori unknown. One cannot simply assume
that because 0 ≤ r < ∞ in (4) that it must follow that
in (6) and (7) 0 ≤ Rc(r) < ∞. In other words, one
cannot simply assume that Rc(0) = 0. Furthermore, it
is evident from (6) and (7) that Rp determines the radial
geodesic distance from the centre of spherical symmetry
at the arbitrary point O′ in M3 (and correspondingly so
from O in E3) to another point in M3. Clearly, Rc does
not in general render the radial geodesic length from the
centre of spherical symmetry to some other point in a
metric manifold. Only in the particular case of E3 does
Rc render both the Gaussian curvature and the radial
distance from the centre of spherical symmetry, owing
to the fact that Rp and Rc are identical in that special
case.

It should also be noted that in writing expressions
(4) and (5) it is implicit that O ∈ E3 is defined as being
located at the origin of the coordinate system of (4), i.e.
O is located where r = 0, and by correspondence O′ is
defined as being located at the origin of the coordinate
system of (5), i.e. using (7), O′ ∈ M3 is located where
Rp = 0. Furthermore, since it is well known that a
geometry is completely determined by the form of the
line element describing it [4], expressions (4) and (6)
share the very same fundamental geometry because they
are line elements of the same form.

Expression (6) plays an important rôle in Einstein’s
gravitational field.

2. The standard solution

The standard solution in the case of the static vac-
uum field (i.e. no deformation of the space) of a sin-
gle gravitating body, satisfying Einstein’s field equations
Rµν = 0, is (using G = c = 1),

ds2 =

„
1− 2m

r

«
dt2−

„
1− 2m

r

«−1

dr2−r2(dθ2+sin2 θdϕ2),

(8)

where m is allegedly the mass causing the field, and upon
which it is routinely claimed that 2m < r < ∞ is an
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exterior region and 0 < r < 2m is an interior region.
Notwithstanding the inequalities it is routinely allowed
that r = 2m and r = 0 by which it is also routinely
claimed that r = 2m marks a “removable” or “coor-
dinate” singularity and that r = 0 marks a “true” or
“physical” singularity [5].

The standard treatment of the foregoing line-element
proceeds from simple inspection of (8) and thereby upon
the following unproven assumptions:

(a) that there is only one radial quantity defined on (8);

(b) that r can approach zero, even though the line-
element (8) is singular at r = 2m;

(c) that r is the radial quantity in (8) (r = 2m is even
routinely called the “Schwarzschild radius” [5].)

With these unstated assumptions, but assumptions
nonetheless, it is usual procedure to develop and treat of
black holes. However, all three assumptions are demon-
strably false at an elementary level.

3. That assumption (a) is false

Consider standard Minkowski space (using c = G =
1) described by

ds2 = dt2 − dr2 − r2dΩ2, (9)

0 ≤ r < ∞,

where dΩ2 = dθ2 + sin2 θdϕ2. Comparing (9) with (4) it
is easily seen that the spatial components of (9) consti-
tute a line element of E3, with the point at the centre of
spherical symmetry at r0 = 0, coincident with the origin
of the coordinate system.

In relation to (9) the calculated proper radius Rp of
the sphere in E3 is,

Rp =
∫ r

0

dr = r, (10)

and the radius of curvature Rc is

Rc = r = Rp. (11)

Calculate the surface area of the sphere:

A =
∫ 2π

0

∫ π

0

r2 sin θdθdϕ = 4πr2 = 4πR2
p = 4πR2

c .

(12)
Calculate the volume of the sphere:

V =
∫ 2π

0

∫ π

0

∫ r

0

r2 sin θdrdθdϕ =
4
3
πr3 =

4
3
πR3

p (13)

=
4
3
πR3

c .

Then for (9), according to (10) and (11),

Rp = r = Rc. (14)

Thus, for Minkowski space, Rp and Rc are identical.
This is because Minkowski space is pseudo-Efcleethean.

Now comparing (8) with (6) and (7) is is easily seen
that the spatial components of (8) constitute a spheri-
cally symmetric metric manifold M3 described by

d`
′2 =

(
1− 2m

r

)−1

dr2 + r2dΩ2,

and which is therefore in one-to-one correspondence with
E3. Then for (8),

Rc = r,

Rp =
∫ √

r

r − 2M
dr 6= r = Rc.

Hence, RP 6= Rc in (8) in general. This is because (8)
is non-Efcleethean (it is pseudo-Riemannian). Thus, as-
sumption (a) is false.

4. That assumption (b) is false

On (8),

Rp = Rp(r) =
∫ √

r

r − 2m
dr

=
√

r (r − 2m) + 2m ln
∣∣√r +

√
r − 2m

∣∣+ K, (15)

where K is a constant of integration.
For some r0, Rp(r0) = 0, where r0 is the correspond-

ing point at the centre of spherical symmetry in E3 to
be determined from (15). According to (15), Rp(r0) = 0
when r = r0 = 2m and K = −m ln 2m. Hence,

Rp(r) =
√

r (r − 2m) + 2m ln
(√

r +
√

r − 2m√
2m

)
. (16)

Therefore, 2m < r < ∞ ⇒ 0 < Rp < ∞, where Rc = r.
The inequality is required to maintain Lorentz signature,
since the line-element is undefined at r0 = 2m, which is
the only possible singularity on the line element. Thus,
assumption (b) is false.

It follows that the centre of spherical symmetry of
E3, in relation to (8), is located not at the point r0 = 0
in E3 as usually assumed according to (9), but at the
point r0 = 2m, which corresponds to the point Rp(r0 =
2m) = 0 in the metric manifold M3 that is described
by the spatial part of (8). In other words, the point
at the centre of spherical symmetry in E3 in relation
to (8) is located at any point Q in the spherical sur-
face Σ for which the radial distance from the centre of
the coordinate system at r = 0 is r = 2m, owing to
the one-to-one correspondence between all points of E3
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and M3. It follows that (8) is not a generalisation of
(9), as usually claimed. The manifold E3 of Minkowski
space corresponding to the metric manifold M3 of (8)
is not described by (9), because the point at the centre
of spherical symmetry of (9), r0 = 0, does not coincide
with that required by (15) and (16), namely r0 = 2m.

In consequence of the foregoing it is plain that the
expression (8) is not general in relation to (9) and the
line element (8) is not general in relation to the form
(6). This is due to the incorrect way in which (8) is
usually derived from (9), as pointed out in [6, 7, 8]. The
standard derivation of (8) from (9) unwittingly shifts the
point at the centre of spherically symmetry for the E3

of Minkowski space from r0 = 0 to r0 = 2m, with the
consequence that the resulting line element (8) is mis-
interpreted in relation to r = 0 in the E3 of Minkowski
space as described by (9). This unrecognised shift actu-
ally associates the point r0 = 2m ∈ E3 with the point
Rp(2m) = 0 in the M3 of the gravitational field. The
usual analysis then incorrectly associates Rp = 0 with
r0 = 0 instead of with the correct r0 = 2m, thereby con-
juring up a so-called “interior”, as typically alleged in
[5], that actually has no relevance to the problem — a
completely meaningless manifold that has nothing to do
with the gravitational field and so is disjoint from the
latter, as also noted in [6, 9, 10, 11]. The point at the
centre of spherical symmetry for Einstein’s gravitational
field is Rp = 0 and is also the origin of the coordinate
system for the gravitational field. Thus the notion of an
“interior” manifold under some other coordinate patch
(such as the Kruskal-Szekeres coordinates) is patently
false. This is clarified in the next section.

5. That assumption (c) is false

Generalise (9) so that the centre of a sphere can be
located anywhere in Minkowski space, relative to the ori-
gin of the coordinate system at r = 0, thus

ds2 = dt2 − (d |r − r0|)2 − |r − r0|2 dΩ2

= dt2 − (r − r0)
2

|r − r0|2
dr2 − |r − r0|2 dΩ2

= dt2 − dr2 − |r − r0|2 dΩ2, (17)

0 ≤ |r − r0| < ∞,

which is well-defined for all real r. The value of r0 is arbi-
trary. The spatial components of (17) describe a sphere
of radius D = |r − r0| centred at some point r0 on a
common radial line through r and the origin of coordi-
nates at r = 0 (i.e. centred at the point of orthogonal
intersection of the common radial line with the spherical
surface r = r0). Thus, the arbitrary point r0 is the cen-
tre of spherical symmetry in E3 for (17) in relation to
the problem of Einstein’s gravitational field, the spatial

components of which is a spherically symmetric metric
manifold M3 with line element of the form (6) and cor-
responding centre of spherical symmetry at the point
Rp(r0) = 0 ∀ r0. If r0 = 0, (9) is recovered from (17).
One does not need to make r0 = 0 so that the centre
of spherical symmetry in E3, associated with the metric
manifold M3 of Einstein’s gravitational field, coincides
with the origin of the coordinate system itself, at r = 0.
Any point in E3, relative to the coordinate system at-
tached to the arbitrary point at which r = 0, can be
regarded as a point at the centre of spherical symmetry
in relation to Einstein’s gravitational field. Although it
is perhaps desirable to make the point r0 = 0 the cen-
tre of spherical symmetry of E3 correspond to the point
Rp = 0 at the centre of symmetry of M3 of the grav-
itational field, to simplify matters somewhat, this has
not been done in the usual analysis of Einstein’s grav-
itational field, despite appearances, and in consequence
thereof false conclusions have been drawn owing to this
fact going unrecognised in the main.

Now on (17),

Rc = |r − r0| ,

Rp =

Z |r−r0|

0

d |r − r0| =
Z r

r0

(r − r0)

|r − r0|
dr = |r − r0| ≡ Rc,

(18)

and so Rp ≡ Rc on (17), since (17) is pseudo-
Efcleethean. Setting D = |r − r0| for convenience, gen-
eralise (17) thus,

ds2 = A(C(D))dt2 −B(C(D))d
√

C(D)
2
− C(D)dΩ2,

(19)
where A(C(D)), B(C(D)), C(D) > 0. Then for Rµν = 0,
metric (19) has the solution,

ds2 =

(
1− α√

C(D)

)
dt2−

−

(
1− α√

C(D)

)−1

d
√

C(D)
2
− C(D)dΩ2, (20)

where α is a function of the mass generating the gravi-
tational field [3, 6, 7, 9]. Then for (20),

Rc = Rc(D) =
√

C(D),

Rp = Rp(D) =
∫ √ √

C(D)√
C(D)− α

d
√

C(D)

=
∫ √

Rc(D)
Rc(D)− α

dRc(D)

=
√

Rc(D) (Rc(D)− α)+
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+α ln

(√
Rc(D) +

√
Rc(D)− α√

α

)
, (21)

where Rc(D) ≡ Rc (|r − r0|) = Rc(r). Clearly r is a
parameter, located in Minkowski space according to (17).

Now r = r0 ⇒ D = 0, and so by (21), Rc(D = 0) = α
and Rp(D = 0) = 0. One must ascertain the admissible
form of Rc(D) subject to the conditions Rc(D = 0) = α
and Rp(D = 0) = 0 and dRc(D)/dD > 0 [6, 7], along
with the requirements that Rc(D) must produce (8) from
(20) at will, must yield Schwarzschild’s [12] original solu-
tion at will (which is not the line element (8) with r down
to zero), must produce Brillouin’s [13] solution at will,
must produce Droste’s [14] solution at will, must yield
Minkowski space when α = 0, must approach Minkowski
space asymptotically, and must yield an infinite number
of equivalent metrics [3]. The only admissible form sat-
isfying these conditions is [7],

Rc = Rc(D) = (Dn + αn)
1
n ≡ (|r − r0|n + αn)

1
n = Rc(r),

(22)

D > 0, r ∈ <, n ∈ <+, r 6= r0,

where r0 and n are entirely arbitrary constants.
Choosing r0 = 0, r > 0, n = 3,

Rc(r) =
(
r3 + α3

) 1
3 , (23)

and putting (23) into (20) gives Schwarzschild’s original
solution, defined on 0 < r < ∞.

Choosing r0 = 0, r > 0, n = 1,

Rc(r) = r + α, (24)

and putting (24) into (20) gives Marcel Brillouin’s solu-
tion, defined on 0 < r < ∞.

Choosing r0 = α, r > α, n = 1,

Rc(r) = (r − α) + α = r, (25)

and putting (25) into (20) gives line element (8), but
defined on α < r < ∞, as found by Johannes Droste in
May 1916. Note that according to (25) (and in general
by (22)), r is not a radial quantity in the gravitational
field, because Rc(r) = (r − α) + α = D + α is really the
radius of curvature in (8), defined for 0 < D < ∞.

Thus, assumption (c) is false.
It is clear from this that the usual line element (8) is

a restricted form of (22), and by (22), with r0 = α = 2m,
n = 1 gives Rc = |r − 2m| + 2m, which is well defined
on −∞ < r < ∞, i.e. on 0 ≤ D < ∞, so that when
r = 0, Rc(0) = 4m and RP (0) > 0. In the limiting case
of r = 2m, then Rc(2m) = 2m and Rp(2m) = 0. The
latter two relationships hold for any value of r0.

Thus, if one insists that r0 = 0 to match (9), it follows
from (22) that,

Rc = (|r|n + αn)
1
n ,

and if one also insists that r > 0, then

Rc = (rn + αn)
1
n , (26)

and for n = 1,
Rc = r + α,

which is the simplest expression for Rc in (20) [6, 7, 13].
Expression (26) has the centre of spherical symmetry

of E3 located at the point r0 = 0 ∀ n ∈ <+, correspond-
ing to the centre of spherical symmetry of M3 for Ein-
stein’s gravitational field at the point Rp(0) = 0 ∀ n ∈
<+. Then taking α = 2m it follows that Rp(0) = 0 and
Rc(0) = α = 2m for all values of n.

There is no such thing as an interior solution for the
line element (20) and consequently there is no such thing
as an interior solution on (8), and so there can be no
black holes.

6. That the manifold is inextendable

That the singularity at Rp(r0) ≡ 0 is insurmountable
is clear by the following ratio,

lim
r→r±0

2πRc(r)
Rp(r)

= lim
r→r±0

2π (|r − r0|n + αn)
1
n

Rp(r)
= ∞,

since Rp(r0) = 0 and Rc(r0) = α are invariant.
Hagihara [15] has shown that all radial geodesics that

do not run into the boundary at Rc(r0) = α (i.e. that do
not run into the boundary at Rp(r0) = 0) are geodesi-
cally complete.

Doughty [16] has shown that the acceleration a of a
test particle approaching the centre of mass at Rp(r0) =
0 is given by,

a =
√
−g00

(
−g11

)
|g00,1|

2g00
.

By (20) and (22), this gives,

a =
α

2R
3
2
c

√
Rc(r)− α

.

Then clearly as r → r±0 , a → ∞, independently of the
value of r0.

J. Smoller and B. Temple [10] have shown that the
Oppenheimer-Volkoff equations do not permit gravita-
tional collapse to form a black hole and that the alleged
interior of the Schwarzschild spacetime (i.e. 0 ≤ Rc(r) ≤
α) is therefore disconnected from Schwarzschild space-
time and so does not form part of the solution space.

N. Stavroulakis [17, 18, 19, 20] has shown that an
object cannot undergo gravitational collapse into a sin-
gularity, or to form a black hole.
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Suppose 0 ≤
√

C(D(r)) < α. Then (20) becomes

ds2 = −
(

α√
C
− 1
)

dt2 +
(

α√
C
− 1
)−1

d
√

C
2
−

−C(dθ2 + sin2 θdϕ2),

which shows that there is an interchange of time and
length. To amplify this set r = t̄ and t = r̄. Then

ds2 =
(

α√
C
− 1
)−1

Ċ2

4C
dt̄2 −

(
α√
C
− 1
)

dr̄2

−C(dθ2 + sin2 θdϕ2),

where C = C(t̄) and the dot denotes d/dt̄. This is a time
dependent metric and therefore bears no relation to the
problem of a static gravitational field.

Thus, the Schwarzschild manifold described by (20)
with (22) (and hence (8)) is inextendable.

7. That the Riemann tensor scalar curvature
invariant is everywhere finite

The Riemann tensor scalar curvature invariant (the
Kretschmann scalar) is given by f = RµνρσRµνρσ. In
the general case of (20) with (22) this is

f =
12α2

R6
c(r)

=
12α2

(|r − r0|n + αn)
6
n

.

A routine attempt to justify the standard assumptions
on (8) is the a posteriori claim that the Kretschmann
scalar must be unbounded at a singularity [5, 21]. No-
body has ever offered a proof that General Relativity
necessarily requires this. That this additional ad hoc
assumption is false is clear from the following ratio,

f(r0) =
12α2

(|r0 − r0|n + αn)
6
n

=
12
α4

∀ r0.

In addition,

lim
r→±∞

12α2

(|r − r0|n + αn)
6
n

= 0,

and so the Kretschmann scalar is finite everywhere.

8. That the Gaussian curvature is everywhere
finite

The Gaussian curvature K of (20) is,

K = K(Rc(r)) =
1

R2
c(r)

,

where Rc(r) is given by (22). Then,

K(r0) =
1
α2

∀ r0,

and
lim

r→±∞
K(r) = 0,

and so the Gaussian curvature is everywhere finite.
Furthermore,

lim
α→0

1
α2

= ∞,

since when α = 0 there is no gravitational field and
empty Minkowski space is recovered, wherein Rp and Rc

are identical and 0 ≤ Rp < ∞. A centre of spherical sym-
metry in Minkowski space has an infinite Gaussian cur-
vature because Minkowski space is pseudo-Efcleethean.

9. The standard error

The fundamental error of the relativists is exceed-
ingly simple; it is this — they confuse the location of
a centre of spherical symmetry of the gravitational field
with the origin of a coordinate system associated with
the parameter r whose corresponding centre of spherical
symmetry is not at its origin of coordinates. In the Ef-
cleethean plane the equation of a circle of radius ρ and
centre C located at the extremity of the fixed vector ~c,
may be written

(~r(u)− ~c) • (~r(u)− ~c) = ρ2. (27)

where u is some parameter upon which ~r depends. The
centre of the circle is not at the origin of the coordinate
system unless ~c = ~0. The relativists treat the origin of
the parametric coordinate system as the centre of a non-
Efcleethean sphere (for the gravitational field) when the
centre of the said sphere is not located at the origin of
the parametric coordinate system at all. They mistake
the origin of the parametric coordinate system for the
location of the centre of mass of the source of the grav-
itational field (but they also erroneously treat it as a
physical point-particle, effectively and incorrectly claim-
ing that the centre of mass is a physical object). That
is not true. Under that delusion they construct a means
to get down to that origin of parametric coordinates,
by means of the Kruskal-Szekeres “coordinates”. They
unwittingly construct a completely different and irrele-
vant manifold, claim that the singularity at r = α on
(8) is a “coordinate” singularity, and that the origin of
the parametric coordinate system at r = 0 is the “true”
singularity for the gravitational field by (8), ignorant of
the parametric nature of the variable r in (8), all in the
mistaken belief that the origin of the parametric coor-
dinate system is the location of the centre of spherical
symmetry for Einstein’s gravitational field. And so they
do indeed leap between different and disjoint pseudo-
Riemannian manifolds. You can reproduce the error of
the relativists by attempting to claim analogously that
the “true” centre of the circle described by (27) is not at
the extremity of the fixed non-zero vector ~c, but at the
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origin of the coordinate system to which the vectors are
referred, and then try to construct a “transformation of
coordinates” that leaves the circle just where it is, but
its “centre” at the origin of coordinates, so that its ac-
tual centre is a “removable” coordinate artifact. That
however, is preposterous, at least to anybody who has
taken high school analytic geometry.

10. Conclusions

Using the spherical-polar coordinates, the general so-
lution to Rµν = 0 is (20) with (22), which is well-defined
on

−∞ < r < r0 < r < ∞,

where r0 is entirely arbitrary. This range on the param-
eter r corresponds to

0 < Rp(r) < ∞, α < Rc(r) < ∞,

for the gravitational field. The only singularity that is
possible occurs at g00 = 0. It is impossible to get g11 = 0
because there is no value of the parameter r by which
this can be attained. No interior exists in relation to
(20) with (22), which contain the usual metric (8) as a
particular case.

The radius of curvature Rc(r) does not in general
determine the radial geodesic distance to the centre of
spherical symmetry of Einstein’s gravitational field and
is only to be interpreted in relation to the Gaussian
curvature by the equation K = 1/R2

c(r). The radial
geodesic distance from the point at the centre of spheri-
cal symmetry to the spherical geodesic surface with
Gaussian curvature K = 1/R2

c(r) is given by the proper
radius, Rp(Rc(r)). The centre of spherical symmetry in
the gravitational field is invariantly located at the point
Rp(r0) = 0.

Expression (20) with (22) (and hence (8)) describes
only a centre of mass located at Rp(r0) = 0 in the grav-
itational field, ∀ r0. As such it does not take into ac-
count the distribution of matter and energy in a gravi-
tating body, since α(M) is indeterminable in this limited
situation. One cannot generally just utilise a potential
function in comparison with the Newtonian potential to
determine α by the weak field limit because α is subject
to the distribution of the matter of the source of the grav-
itational field. The value of α must be calculated from
a line-element describing the interior of the gravitating
body, satisfying Rµν − 1

2Rgµν = κTµν 6= 0. The interior
line element is necessarily different to the exterior line
element of an object such as a star. A full description of
the gravitational field of a star therefore requires two line
elements [22, 23], not one as is routinely assumed, and
when this is done, there are no singularities anywhere.
The standard assumption that one line element is suf-
ficient is false. Outside a star, (20) with (22) describes

the gravitational field in relation to the centre of mass of
the star, but α is nonetheless determined by the interior
metric, which, in the case of the usual treatment of (8),
has gone entirely unrecognised, so that the value of α is
instead determined by a comparison with the Newtonian
potential in a weak field limit.

Black holes are not predicted by General Relativity.
The Kruskal-Szekeres coordinates do not describe a coor-
dinate patch that covers a part of the gravitational mani-
fold that is not otherwise covered - they describe a com-
pletely different pseudo-Riemannian manifold that has
nothing to do with Einstein’s gravitational field [6, 9, 11].
The manifold of Kruskal-Szekeres is not contained in the
fundamental one-to-one correspondence between the E3

of Minkowski space and the M3 of Einstein’s gravita-
tional field, and is therefore a spurious augmentation.

It follows in similar fashion that expansion of the
Universe and the Big Bang cosmology are inconsistent
with General Relativity, as is easily demonstrated [24,
25, 26].

11. Some additional general comments

The infinite acceleration at Rp(r0) = 0 (i.e. where
the radius of curvature Rc(r0) = α) is not physical.
Also, nobody ever takes the centre of mass in Newton’s
theory as a physical object. It is not a physical object
in Einstein’s theory either, but the proponents of the
black hole have not realised that, and routinely and un-
wittingly treat the centre of mass (which they do not
even realise is a centre of mass) as a real object. The
fact that the usual line-element is a solution to Rµν = 0
(µ, ν = 0, 1, 2, 3) is a clear statement that the mass com-
prising the source is taken to be a centre of mass, just
as in Newton’s theory of gravitation. There is no treat-
ment or consideration of the distribution of the mass of
the source of the field, so solutions to Rµν = 0 cannot be
taken to have any meaning at the centre of mass (just
as is the case in Newtonian gravitation). They only ap-
ply where the distribution of the mass and energy of the
source can be ignored, that is, when considering the re-
gion exterior to the source, and hence of the source as a
centre of mass (the mass concentrated at the centre of
spherical symmetry).

It arises in the case of the alleged black holes the ab-
surd situation that there is an infinite acceleration where,
according to the proponents of the black hole, there is
no matter, and another infinite acceleration where their
alleged singularity is located, which is supposed to be a
“point-mass” of infinite density, into which all the mass
of the source of the field is crammed. In any event, point-
masses are nonsense, they are only centres of mass, and
as such are mathematical artifices, not real objects.

Outside the source of a massive object, one has a solu-
tion for Rµν = 0. But inside the source, Rµν − 1

2gµνR =
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−κTµν , where the energy-momentum tensor Tµν is not
zero and κ is a non-zero constant. The real issue here
is how to determine the tensor Tµν . In the case of a
star, nobody knows what to write for Tµν , and for the
interaction of two bodies this seems impossible. How-
ever, Schwarzschild, realising this fact, addressed, as a
matter of tractability, the idealised situation for a ho-
mogeneous and incompressible fluid. It is then easy to
write an expression for Tµν . He could only find an ex-
pression for Tµν in the idealised and simple case of a
sphere of homogeneous, incompressible fluid. Nonethe-
less, his solution, and my generalisation of his solution,
reveals some compelling qualitative results. First, there
is no singularity anywhere, as to be expected, since the
field outside the source described by Rµν = 0 does not
apply to the interior of the source of the field. This is
precisely the same qualitative feature of Newton’s grav-
itation. Outside Newton’s gravitating body, the field
is described in relation to a centre of mass, but on ap-
proaching the source, the field expression gives way, at
the surface, to a different description of the gravitational
field, for the interior of the source. This is precisely
the situation in Schwarzschild’s case for the ideal fluid.
Furthermore, Schwarzschild has shown that the constant
that appears in his “mass-point” solution is not deter-
mined by a far field comparison to the Newtonian po-
tential, but is in fact determined by the solution for the
interior of the source of the field. Thus, the usual claim
that the constant appearing in the “point-mass” solution
is 2GM/c2, is false. Schwarzschild himself did not ever
make such a claim, and rightly so. It is interesting to
note that the relativists confuse concepts on this point
as well. First, they obtain their constant by compari-
son to the Newtonian potential in the far field. But in
Newton’s theory, gravitational potential is conceived of
in terms of TWO masses interacting, because Newton’s
gravitational potential is conceived of as the work per
unit mass in the gravitational field. This concept makes
no sense without the possibility of arbitrary introduc-
tion of a mass into the gravitational field of some other
mass. Indeed, Newton’s force of gravitation is defined in
terms of two interacting masses to begin with. This is
not the case in Einstein’s theory. One cannot rightly get
Newton’s potential from a solution to Rµν = 0 because
Rµν = 0 is a clear statement that there is no matter or
energy in the Universe outside the source of the gravi-
tational field, and so a mass cannot, in principle, be ar-
bitrarily inserted into the gravitational field. Thus, one
cannot get a far field Newtonian approximation to Ein-
stein’s gravitational field in the way claimed by the rel-
ativists. One cannot get a far field Newtonian potential
for Schwarzschild’s ideal fluid solution either, because
outside the source the field is described by Rµν = 0, but
the constant appearing in the line element for Rµν = 0

is determined in full by the distribution of matter and
energy in the source, and from the line-element for that
distribution, and there is no matter anywhere in the Uni-
verse outside the source of the gravitational field (and
no possibility of introducing any matter or energy into
that field, owing to the condition Rµν = 0). This is not
really surprising, since the source mass is what deter-
mines Einstein’s gravitational field. Note also that the
solution to Rµν = 0 does not even include the source
mass at the centre of mass because it too is not even in
that gravitational field (and it is not a physical object).
Schwarzschild’s ideal sphere of fluid is in the gravita-
tional field, without singularity. That singularities in
the field are ridiculous Einstein ([27]) was himself aware,
and repeatedly remarked upon the issue, objecting to all
the attempts to attach physical meaning to a singularity
in the field. According to Einstein,

“A field theory is not yet completely deter-
mined by the system of field equations.
Should one admit the appearance of singu-
larities? Should one postulate boundary con-
ditions? As to the first question, it is my
opinion that singularities must be excluded.
It does not seem reasonable to me to intro-
duce into a continuum theory points (or lines,
etc.) for which the field equations do not
hold. Moreover, the introduction of singu-
larities is equivalent to postulating bound-
ary conditions (which are arbitrary from the
point of view of the field equations) on ‘sur-
faces’ which closely surround the singulari-
ties. Without such a postulate the theory is
too vague. In my opinion the answer to the
second question is that postulation of bound-
ary conditions is indispensible.”

Since Rµν = 0 excludes all matter and energy, one
cannot derive from it a black hole and then say that
black holes can collide or otherwise interact. How can a
second black hole be introduced arbitrarily into the field
of a black hole, described by Rµν = 0, when Rµν = 0 is
itself a statement that there is no other mass or energy in
the Universe, and since the centre of mass (i.e. the black
hole singularity) is itself not even in the field described
by Rµν = 0? The simple answer is that one cannot
do that without fatal contradiction. Thus, the concepts
of black holes colliding, merging, or being components
of binary systems, are nonsense, even if black holes are
predicted by General Relativity (but they aren’t). For
the gravitational interaction of two or more bodies, one
needs either a non-zero energy-momentum tensor that
describes the configuration for two or more interacting
comparable masses and a solution to the field equations
for that tensor, or an existence theorem that proves that
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Einstein’s field equations admit of solutions for such con-
figurations, even if those solutions cannot be found (see
[28] herein). Nobody has ever done either.

It is also frequently claimed that the escape veloc-
ity of a black hole is that of light in vacuo. That is
also patently false. If it was true then light could es-
cape from the black hole. The existence of an escape
velocity does not mean that an object cannot leave the
surface of another object. It only means that it can-
not escape to infinity, but will be pulled back to the
host object if its initial velocity is less than the escape
velocity. But according to the black hole proponents,
no object and no light can even leave the black hole.
That is not a statement that relates to the concept of
an escape velocity. They also claim that Newton’s the-
ory predicts some kind of primitive black hole. That
too is not correct. First, the Michell-Laplace dark body
does not involve the concept of gravitational collapse or
the concept of a singularity (the black hole has a singu-
larity that results from alleged irresistible gravitational
collapse). Second, it has an escape velocity, namely the
speed of light in vacuo (a black hole has no escape ve-
locity). Third, in Newton’s dynamics there is no upper
limit to a speed (in Einstein’s theory there is an upper
speed limit). Fourth, there is always a class of observers
that can see the Michell-Laplace dark body: an observer
merely has to be within the distance a radially moving
object can travel before being pulled back to the host
body (but nothing can even leave a black hole and so
there is no class of observers that can see it, however
close an observer is to the alleged event horizon). Fifth,
it is routinely claimed that the “Schwarzschild” radius
R = 2GM/c2 occurs in the case of the Michell-Laplace
dark body. In the case of the Michell-Laplace dark body
R = 2GM/c2 is a true measurable radius, but in the
case of Einstein’s gravitational field it is not a radius
at all, but an immeasurable radius of curvature (and a
minimum radius of curvature at that) by virtue of its re-
lationship to the Gaussian curvature (it is not a distance,
let alone a “radial” distance, in Einstein’s gravitational
field). Thus, the Michell-Laplace dark body is not re-
lated to a black hole at all.

It is also interesting to note that the usual solution
to Rµν = 0 does not even generalise Special Relativity,
because Rµν = 0 excludes all matter and energy, and
the “point-mass” source is not in the field. But Spe-
cial Relativity permits the presence of arbitrarily large
masses and energies (but not infinitely large). Thus, the
solutions to Rµν = 0 are not generalisations of the dy-
namical system of Special Relativity, but are only gen-
eralisations of a geometry, namely of Minkowski space.
All treatments of motion in solutions to Rµν = 0 are
kinematic in nature. It is incorrect to conceive of mov-
ing points in that system of kinematics as photons or

as massive particles, howsoever small or large, because
Rµν = 0 excludes all such matter and energy. The idea
of photons in the field described by Rµν = 0 is spurious,
and is directly related to a misinterpretation of the Spe-
cial Relativistic upper limiting speed c, in vacuo. This
is merely an upper speed limit for the motion of points
in relation to solutions to Rµν = 0, nothing more. One
cannot associate that speed limit with a photon in the
solutions to Rµν = 0, since photons (being energy car-
riers) cannot exist in those gravitational fields by the
very statement Rµν = 0. The presence of the upper
speed limit c is taken by the relativists to mean that
there are photons that can have that speed, by the def-
inition of c in relation to Special Relativity. But that
is a false concept for Rµν = 0, which only has a sys-
tem of kinematics (only a geometry) in which there is an
upper speed limit called c, for the motion of a point. In-
deed, Minkowski space describes a system of kinematics
wherein there is an upper limit c to the speed of a point.
Length contraction and time dilation are purely kine-
matic features (geometric features) of Minkowski space,
both of which result from the hypothesis of an upper
speed limit for a moving point. The dynamics of Spe-
cial Relativity take place in Minkowski space on the as-
sumption that mass and energy can merely be inserted
into Minkowski space, in similar fashion to the assump-
tion that mass and energy can be merely inserted into
the 3-D Efcleethean (Euclidean) geometry (i.e. the kine-
matic system) of Newton’s universe. Furthermore, Spe-
cial Relativity forbids the existence of infinite density,
yet the black hole proponents routinely claim that their
black hole singularity is a point containing the mass of
the black hole, and hence it must have infinite density.
Their black hole event horizons do not define, according
to them, a region throughout which the mass of the black
hole is distributed (recall that they claim that black holes
are formed by an irresistible gravitational collapse).

References

[1] Levi-Civita T. The Absolute Differential Calculus,
Dover Publications Inc., New York, 1977.

[2] O’Neill B. Semi-Riemannian Geometry with Applica-
tions to Relativity, Academic Press (Elsevier Science
Imprint), San Deigo, 1983.

[3] Eddington A. S. The mathematical theory of relativity,
Cambridge University Press, Cambridge, 2nd edition,
1960.

[4] Tolman R.C. Relativity Thermodynamics and Cosmol-
ogy, Dover Publications Inc., New York, 1987.

[5] Misner C.W., Thorne K. S., Wheeler J.A. Gravitation.
W.H. Freeman and Company, New York, 1973.

9



[6] Abrams L. S. Black holes: the legacy of Hilbert’s error.
Can. J. Phys., v. 67, 919, 1989, (arXiv:gr-qc/0102055).

[7] Crothers S. J. On the geometry of the general solu-
tion for the vacuum field of the point-mass. Progress
in Physics, v. 2, 3–14, 2005, (www.ptep-online.com).

[8] Antoci S. David Hilbert and the origin of
the “Schwarzschild” solution. 2001, (arXiv:
physics/0310104).

[9] Loinger A. On black holes and gravitational waves. La
Goliardica Paves, Pavia, 2002.

[10] Smoller S., Temple B. On the Oppenheimer-Volkoff
equations in General Relativity. Arch. Rational Mech.
Anal, 142, 177–191, Springer-Verlag, 1998.

[11] Crothers S. J. On the Regge-Wheeler tortoise and the
Kruskal-Szekeres coordinates. Progress in Physics, v. 3,
30–34, 2006, (www.ptep-online.com).

[12] Schwarzschild K. On the gravitational field of a
mass point according to Einstein’s theory. Sitzungsber.
Preuss. Akad. Wiss., Phys. Math. Kl., 189, 1916,
(arXiv: physics/9905030).

[13] Brillouin M. The singular points of Einstein’s
Universe. Journ Phys. Radium, v. 23, 43, 1923,
(www.geocities.com/theometria/brillouin.pdf).

[14] Droste J. The field of a single centre in Einstein’s the-
ory of gravitation, and the motion of a particle in
that field. Ned. Acad. Wet., S.A., v. 19, 197, 1917,
(www.geocities.com/theometria/Droste.pdf).

[15] Hagihara Y. Jpn. J. Astron. Geophys., v. 8, 97, 1931.

[16] Doughty N. Am. J. Phys., v. 49, 720, 1981.

[17] Stavroulakis N. A statical smooth extension of
Schwarzschild’s metric. Lettre al Nuovo Cimento, Se-
rie 2, v. 11, No. 8, 427–430, 26/10/1974,
(www.geocities.com/theometria/Stavroulakis-3.pdf).

[18] Stavroulakis N. On the principles of General Relativ-
ity and the Θ(4)-invariant metrics. Proceedings of the
3rd Panhellenic Congress of Geometry, Athens, 169–182,
1997,
(www.geocities.com/theometria/Stavroulakis-2.pdf).

[19] Stavroulakis N. On a paper by J. Smoller and B. Temple.
Annales Fond. Louis de Broglie, v. 27, No. 3, 511–521,
2002,
(www.ptep-online.com/theometria/Stavroulakis-1.pdf).

[20] Stavroulakis N. Non-Euclidean geometry and gravita-
tion. Progress in Physics, v. 2, 68–75, 2006,
(www.ptep-online.com).

[21] Kruskal M.D. Maximal extension of Schwarzschild met-
ric. Phys. Rev., 1960, v. 119, 1743.

[22] Schwarzschild K. On the gravitational field of a sphere
of incompressible fluid according to Einstein’s theory.
Sitzungsber. Preuss. Akad. Wiss., Phys. Math. Kl., 424,
1916, (arXiv: physics/9912033).

[23] Crothers S. J. On the vacuum field of a sphere of incom-
pressible fluid. Progress in Physics, v. 2, 76–81, 2005,
(www.ptep-online.com).

[24] Crothers S. J. On the general solution to Einstein’s vac-
uum field for the point-mass when λ 6= 0 and its conse-
quences for relativistic cosmology. Progress in Physics,
v. 3, 7–18, 2005, (www.ptep-online.com).

[25] Crothers S. J. Relativistic cosmology revisited. Progress
in Physics, v. 2, 27–30, 2007, (www.ptep-online.com,
www.aias.us).

[26] Crothers S. J. On the ‘Size’ of Einstein’s Spherically
Symmetric Universe, (www.aias.us,
www.geocities.com/theometria/papers.html).

[27] Einstein A. The Meaning of Relativity, Science Paper-
backs and Methuen & Co. Ltd., 1967, p.156

[28] McVittie G.C. Laplaces alleged “black hole”. The Ob-
servatory, 1978, v. 98, 272;
www.geocities.com/theometria/McVittie.pdf

10




