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Observational Cosmology: From High Redshift Galaxies to the Blue Pacific
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1 Birth of galaxies

Observed: Ejection of high redshift, low luminosity quasars
from active galaxy nuclei.

Shown by radio and X-ray pairs, alignments and lumin-
ous connecting filaments. Emergent velocities are much less
than intrinsic redshift. Stripping of radio plasmas. Probabi-
lities of accidental association negligible. See Arp, 2003 [4]
for customarily supressed details.

Observed: Evolution of quasars into normal companion ga-
laxies.

The large number of ejected objects enables a view of
empirical evolution from high surface brightness quasars
through compact galaxies. From gaseous plasmoids to fo-
rmation of atoms and stars. From high redshift to low.

Fig. 1: Enhanced Hubble Space Telescope image showing ejection
wake from the center of NGC 7319 (redshift z = 0.022) to within
about 3.4 arcsec of the quasar (redshift z = 2.11)

Observed: Younger objects have higher intrinsic redshifts.

In groups, star forming galaxies have systematically
higher redshifts, e.g. spiral galaxies. Even companions in
evolved groups like our own Andromeda Group or the nearby
MSI1 group still have small, residual redshift excesses relative
to their parent.

Observed: X-ray and radio emission generally indicate
early evolutionary stages and intrinsic redshift.

Plasmoids ejected from an active nucleus can fragment
or ablate during passage through galactic and intergalactic
medium which results in the forming of groups and clusters
of proto galaxies. The most difficult result for astronomers
to accept is galaxy clusters which have intrinsic redshifts.
Yet the association of clusters with lower redshift parents is

demonstrated in Arp and Russell, 2001 [1]. Individual cases
of strong X-ray clusters are exemplified by elongations and
connections as shown in the ejecting galaxy Arp 220, in Abell
3667 and from NGC 720 (again, summarized in Arp, 2003
[4]). Motion is confirmed by bow shocks and elongation is
interpreted as ablation trails. In short — if a quasar evolves
into a galaxy, a broken up quasar evolves into a group of
galaxies.

2 Redshift is the key

Observed: The whole quasar or galaxy is intrinsically red-
shifted.

Objects with the same path length to the observer have
much different redshifts and all parts of the object are shifted
closely the same amount. Tired light is ruled out and also
gravitational redshifting.

The fundamental assumption: Are particle masses con-
stant?

The photon emitted in an orbital transition of an electron
in an atom can only be redshifted if its mass is initially
small. As time goes on the electron communicates with more
and more matter within a sphere whose limit is expanding
at velocity c. If the masses of electrons increase, emitted
photons change from an initially high redshift to a lower
redshift with time (see Narlikar and Arp, 1993 [6])

Predicted consequences: Quasars are born with high red-
shift and evolve into galaxies of lower redshift.

Near zero mass particles evolve from energy conditions
in an active nucleus. (If particle masses have to be created
sometime, it seems easier to grow things from a low mass
state rather than producing them instantaneously in a finished
state.)

DARK MATTER: The establishment gets it right, sort of-

In the Big Bang, gas blobs in the initial, hot universe
have to condense into things we now see like quasars and
galaxies. But we know hot gas blobs just go poof! Lots of
dark matter (cold) had to be hypothesized to condense the
gas cloud. They are still looking for it.

But low mass particles must slow their velocities in order
to conserve momentum as their mass grows. Temperature is
internal velocity. Thus the plasmoid cools and condenses its
increasing mass into a compact quasar. So maybe we

H. Arp. Observational Cosmology. From High Redshift Galaxies to the Blue Pacific 3
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Fig. 2: Schematic representation of quasars and companion galaxies
found associated with central galaxies from 1966 to present. The
progression of characteristics is empirical but is also required by
the variable mass theory of Narlikar and Arp, 1993 [6]

have been observing dark matter ever since the discovery of
quasars! After all, what’s in a name?

Observed: Ambarzumian sees new galaxies.

In the late 1950’s when the prestigious Armenian astro-
nomer, Viktor Ambarzumian was president of the Interna-
tional Astronomical Union he said that just looking at pic-
tures convinced him that new galaxies were ejected out of
old. Even now astronomers refuse to discuss it, saying that
big galaxies cannot come out of other big galaxies. But we
have just seen that the changing redshift is the key that
unlocks the growth of new galaxies with time. They are small
when they come from the small nucleus. Ambarzumian’s
superfluid just needed the nature of changing redshift. But
Oort and conventional astronomers preferred to condense hot
gas out of a hot expanding universe.

Observed: The Hubble Relation.

An article of faith in current cosmology is that the relation
between faintness of galaxies and their redshift, the Hubble
Relation, means that the more distant a galaxy is the faster it
is receding from us. With our galaxy redshifts a function of
age, however, the look back time to a distant galaxy shows it
to us when it was younger and more intrinsically redshifted.
No Doppler recession needed!

The latter non-expanding universe is even quantitative in
that Narlikar’s general solution of the General Relativistic
equations (m =t2) gives a Hubble constant directly in term
of the age of our own galaxy. (Hp=>51km/secxMpc for
age of our galaxy = 13 billion years). The Hubble constant

observed from the most reliable Cepheid distances is Hg =
=55 (Arp, 2002 [3]). What are the chances of obtaining the
correct Hubble constant from an incorrect theory with no
adjustable parameters? If this is correct there is negligible
room for expansion of the universe.

Observed: The current Hubble constant is too large.

A large amount of observing time on the Hubble Space
Telescope was devoted to observing Cepheid variables whose
distances divided into their redshifts gave a definitive value
of Ho=72. That required the reintroduction of Einstein’s
cosmological constant to adjust to the observations. But
Hy=72 was wrong because the higher redshift galaxies
in the sample included younger (Scl) galaxies which had
appreciable intrinsic redshifts.

Independent distances to these galaxies by means of
rotational luminosity distances (Tully-Fisher distances) also
showed this class of galaxies had intrinsic redshifts which
gave too high a Hubble constant (Russell, 2002 [8]) In
fact well known clusters of galaxies gives Hy’s in the 90’s
(Russell, private communication) which clearly shows that
neither do we have a correct distance scale or understanding
of the nature of galaxy clusters.

DARK ENERGY: Expansion now claimed to be acceler-
ation.

As distance measures were extended to greater distances
by using Supernovae as standard candles it was found that
the distant Supernovae were somewhat too faint. This led
to a smaller Hy and hence an acceleration compared to
the supposed present day Hg=72. Of course the younger
Supernovae could be intrinsically fainter and also we have
seen the accepted present day Hy is too large. Nevertheless
astronomers have again added a huge amount of undetected
substance to the universe to make it agree with properties of
a disproved set of assumptions. This is called the accordance
model but we could easily imagine another name for it.

3 Physics — local and universal

Instead of extrapolating our local phenomena out to the
universe one might more profitably consider our local region
as a part of the physics of the universe.

Note: Flat space, no curves, no expansion.

The general solution of energy/momentum conservation
(relativistic field equations) which Narlikar made with
m = t2 gives a Euclidean, three dimensional, uncurved space.
The usual assumption that particle masses are constant in
time only projects our local, snapshot view onto the rest of
the universe.

In any case it is not correct to solve the equations in a non-
general case. In that case the usual procedure of assigning
curvature and expansion properties to the mathematical term
space (which has no physical attributes!) is only useful for
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excusing the violations with the observations caused by the
inappropriate assumption of constant elementary masses.

Consequences: Relativity theory can furnish no gravity.

Space (nothing) can not be a “rubber sheet”. Even if there
could be a dimple — nothing would roll into it unless there
was a previously existing pull of gravity. We need to find a
plausible cause for gravity other than invisible bands pulling
things together.

Required: Verysmall wave/particles pushing against bodies.

In 1747 the Genevoise philosopher-physicist George-
Louis Le Sage postulated that pressure from the medium
which filled space would push bodies together in accordance
with the Newtonian Force =1/r% law. Well before the cont-
inuing fruitless effort to unify Relativistic gravity and quan-
tum gravity, Le Sage had solved the problem by doing away
with the need to warp space in order to account for gravity.

Advantages: The Earth does not spiral into the Sun.

Relativistic gravity is assigned an instantaneous com-
ponent as well as a component that travels with the speed
of light, c. If gravity were limited to ¢, the Earth would
be rotating around the Sun where it was about 8 minutes
ago. By calculating under the condition that no detectable
reduction in the size of the Earth’s orbit has been observed,
Tom Van Flandern arrives at the minimum speed of gravity
of 2x10'%¢c. We could call these extremely fast, extremely
penetrating particles gravitons.

A null observation saves causality.

The above reasoning essentially means that gravity can
act as fast as it pleases, but not instantaneously because that
would violate causality. This is reassuring since causality
seems to be an accepted property of our universe (except for
some early forms of quantum theory).

Black holes into white holes.

In its usual perverse way all the talk has been about black
holes and all the observations have been about white holes.
Forget for a moment that from the observer’s viewpoint it
would take an infinity of time to form a black hole. The ob-
servations show abundant material being ejected from stars,
nebulae, galaxies, quasars. What collimates these out of a
region in which everything is supposed to fall into? (Even
ephemeral photons of light.) After 30 years of saying nothing
comes out of black holes, Stephen Hawking now approaches
the observations saying maybe a little leaks out.

Question: What happens when gravitons encounter a black
hole?

If the density inside the concentration of matter is very
high the steady flux of gravitons absorbed will eventually
heat the core and eventually this energy must escape. After
all it is only a local concentration of matter against the
continuous push of the whole of intergalactic space. Is it
reasonable to say it will escape through the path of least

resistance, for example through the flattened pole of a spinn-
ing sphere which is usual picture of the nucleus? Hence the
directional nature of the observed plasmoid ejections.

4 Planets and people

In our own solar system we know the gas giant planets
increase in size as we go in toward the Sun through Neptune,
Uranus, Saturn and Jupiter. On the Earth’s side of Jupiter,
however, we find the asteroid belt. It does not take an ad-
vanced degree to come to the idea that the asteroids are the
remains of a broken up planet. But how? Did something
crash into it? What does it mean about our solar system?

Mars: The Exploding Planet Hypothesis.

We turn to a real expert on planets, Tom Van Flandern.
For years he has argued in convincing detail that Mars,
originally bigger than Earth, had exploded visibly scarring
the surface of its moon, the object we now call Mars. One
detail should be especially convincing, namely that the pre-
sent Mars, unable to hold an atmosphere, had long been
considered devoid of water, a completely arid desert. But
recent up-close looks have revealed evidence for “water
dumps”, lots of water in the past which rapidly went away.
Where else could this water have come from except the
original, close-by Mars as it exploded?

For me the most convincing progression is the increasing
masses of the planets from the edge of the planetary system
toward Jupiter and then the decreasing masses from Jupiter
through Mercury. Except for the present Mars! But that
continuity would be preserved with an original Mars larger
than Earth and its moon larger than the Earth’s moon.

As for life on Mars, the Viking lander reported bacteria
but the scientist said no. Then there was controversy about
organic forms in meteorites from Mars. But the most straight
forward statement that can be made is that features have now
been observed that look “artificial” to some. Obviously no
one is certain at this point but most scientists are trained to
stop short of articulating the obvious.

Gravitons: Are planets part of the universe?

If a universal sea of very small, very high speed gravitons
are responsible for gravity in galaxies and stars would not
these same gravitons be passing through the solar system
and the planets in it? What would be the effect if a small
percentage were, over time, absorbed in the cores of planets?

Speculation: What would we expect?

Heating the core of a gas giant would cause the liquid/
gaseous planet to expand in size. But if the core of a rocky
planet would be too rigid to expand it would eventually
explode. Was the asteroid planet the first to go? Then the
original Mars? And next the Earth?

Geology: Lets argue about the details.
Originally it was thought the Earth was flat. Then spher-
ical but with the continents anchored in rock. When Alfred
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Wegener noted that continents fitted together like jigsaw
puzzle and therefore had been pulled apart, it was violently
rejected because geologists said they were anchored in basalt-
ic rock. Finally it was found that the Atlantic trench between
the Americas and Africa/Europe was opening up at a rate
of just about right for the Earth’s estimated age (Kokus,
2002 [5]). So main stream geologists invented plate tecton-
ics where the continents skated blythly around on top of this
anchoring rock!

In 1958 the noted Geologist S. Warren Carey and in 1965
K. M. Creer (in the old, usefully scientific Nature Magazine)
were among those who articulated the obvious, namely that
the Earth is expanding. The controversy between plate tec-
tonics and expanding Earth has been acrid ever since.
(One recent conference proceedings by the latter adherents is
“Why Expanding Earth?” (Scalera and Jacob, 2003 [7]).

Let’s look around us.

The Earth is an obviously active place. volcanos, Earth
quakes, island building. People seem to agree the Atlantic
is widening and the continents separating. But the Pacific is
violently contested with some satellite positioning claiming
no expansion. I remember hearing S. Warren Carey pains-
takingly interpreting maps of the supposed subduction zone
where the Pacific plate was supposed to be diving under the
Andean land mass of Chile. He argued that there was no
debris scraped off the supposedly diving Pacific Plate. But
in any case, where was the energy coming from to drive a
huge Pacific plate under the massive Andean plate?

My own suggestion about this is that the (plate) is stuck,
not sliding under. Is it possible that the pressure from the
Pacific Basin has been transmitted into the coastal ranges of
the Americas where it is translated into mountain building?
(Mountain building is a particularly contentious disagree-
ment between static and expanding Earth proponents.)

It is an impressive, almost thought provoking sight, to
see hot lava welling up from under the southwest edge of
the Big Island of Hawaii forming new land mass in front
of our eyes. All through the Pacific there are underground
vents, volcanos, mountain and island building. Is it possible
this upwelling of mass in the central regions of the Pacific is
putting pressure on the edge? Does it represent the emergence
of material comparable to that along the Mid Atlantic ridge
on the other side of the globe?

The future: Life as an escape from danger.

The galaxy is an evolving, intermittently violent environ-
ment. The organic colonies that inhabit certain regions within
it may or may not survive depending on how fast they
recognize danger and how well they adapt, modify it or
escape from it. Looking out over the beautiful blue Pacific
one sees tropical paradises. On one mountain top, standing
on barely cool lava, is the Earth’s biggest telescope. Looking
out in the universe for answers. Can humankind collectively
understand these answers? Can they collectively ensure their

continued appreciation of the beauty of existence.
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On the General Solution to Einstein’s Vacuum Field for the Point-Mass
when )\ #0 and Its Consequences for Relativistic Cosmology

Stephen J. Crothers

Sydney, Australia

E-mail: thenarmis@yahoo.com

It is generally alleged that Einstein’s theory leads to a finite but unbounded universe.
This allegation stems from an incorrect analysis of the metric for the point-mass when
A #0. The standard analysis has incorrectly assumed that the variable r denotes a
radius in the gravitational field. Since r is in fact nothing more than a real-valued
parameter for the actual radial quantities in the gravitational field, the standard
interpretation is erroneous. Moreover, the true radial quantities lead inescapably to
A =0 so that, cosmologically, Einstein’s theory predicts an infinite, static, empty

universe.

1 Introduction

It has been shown [1, 2, 3] that the variable r which appears
in the metric for the gravitational field is neither a radius
nor a coordinate in the gravitational field, and further [3],
that it is merely a real-valued parameter in the pseudo-
Euclidean spacetime (M5, gs) of Special Relativity, by which
the Euclidean distance D = |r—rg| € (Ms, gs) is mapped in-
to the non-Euclidean distance R, € (Mg, g4), where (Mg, g4)
denotes the pseudo-Riemannian spacetime of General Rela-
tivity. Owing to their invalid assumptions about the variable

r, the relativists claim that r = \/g defines a “horizon” for

the universe (e.g. [4]), by which the universe is supposed to
have a finite volume. Thus, they have claimed a finite but
unbounded universe. This claim is demonstrably false.

The standard metric for the simple point-mass when
A#0 is,

ds® = (1—2m—>\r2) dt? —
r 3

_<1_2m_A
s

(1)

-1
3 7‘2> dr? —r? (d6*+ sin® dy?) .
The relativists simply look at (1) and make the following
assumptions.

(a) The variable r is a radial coordinate in the gravita-
tional field ;

(b) 7 can go down to 0;

(c) A singularity in the gravitational field can occur only
where the Riemann tensor scalar curvature invariant
(or Kretschmann scalar) f = RapgysR*PY0 is un-
bounded .

The standard analysis has never proved these assum-
ptions, but nonetheless simply takes them as given. I have
demonstrated elsewhere [3] that when A =0, these assum-
ptions are false. I shall demonstrate herein that when A #£0

these assumptions are still false, and further, that A can only
take the value of zero in Einstein’s theory.

2 Definitions

As is well-known, the basic spacetime of the General Theory
of Relativity is a metric space of the Riemannian geometry
family, namely — the four-dimensional pseudo-Riemannian
space with Minkowski signature. Such a space, like any
Riemannian metric space, is strictly negative non-degenerate,
1. e. the fundamental metric tensor g, of such a space has a
determinant which is strictly negative: g = det || gog|| < 0.

Space metrics obtained from Einstein’s equations can
be very different. This splits General Relativity’s spaces
into numerous families. The two main families are derived
from the fact that the energy-momentum tensor of matter
Tap, contained in the Einstein equations, can (1) be linearly
proportional to the fundamental metric tensor gog or (2) have
a more compound functional dependence. The first case is
much more attractive to scientists, because in this case one
can use gog, taken with a constant numerical coefficient,
instead of the usual T3, in the Einstein equations. Spaces
of the first family are known as Einstein spaces.

From the purely geometrical perspective, an Einstein
space [5] is described by any metric obtained from

1
Raﬁ - 5 gaﬁR: K'Taﬁ - )\gaﬁ )

where & is a constant and T g o< g, and therefore includes
all partially degenerate metrics. Accordingly, such spaces
become non-Einstein only when the determinant g of the
metric becomes

g= det || gapl|=0.

In terms of the required physical meaning of General
Relativity I shall call a spacetime associated with a non-
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degenerate metric, an Einstein universe, and the associated
metric an Einstein metric.

Cosmological models involving either A#0 or A=0,
which do not result in a degenerate metric, I shall call rela-
tivistic cosmological models, which are necessarily Einstein
universes, with associated Einstein metrics.

Thus, any “partially” degenerate metric where g #0 is
not an Einstein metric, and the associated space is not an
Einstein universe. Any cosmological model resulting in a
“partially” degenerate metric where g ## 0 is neither a rela-
tivistic cosmological model nor an Einstein universe.

3 The general solution when A\ #0

The general solution for the simple point-mass [3] is,

5P <*/%;a> dt> (ﬁ) fci )

— Cr(d6? + sin® 8dp?)

Cul(r) = [Ir =" + @], n € BT,

a=2m, 7r,€R,

where n and r are arbitrary and r is a real-valued parameter
n (Ms, gs).

The most general static metric for the gravitational field
(3] is,

ds*=A(D)dt>—B(D)dr>*~C(D) (d6°+sin® 6dyp?) , (3)

=|r—ryl, T ER,

where analytic A, B,C' >0V r#r,.

In relation to (3) I identify the coordinate radius D, the -
parameter, the radius of curvature R, and the proper radius
(proper distance) Rp.

1. The coordinate radius is D =|r — rq|.

2. The r-parameter is the variable r .

3. The radius of curvature is R. = /C(D(r)).
4. The proper radius is R, = [ \/B(D(r))dr.

I remark that R,(D(r)) gives the mapping of the Euclid-
ean distance D = |r — 7| € (M5, gs) into the non-Euclidean
distance R, € (Mg, g4) [3]. Furthermore, the geometrical re-
lations between the components of the metric tensor are invi-
olable and therefore hold for all metrics with the form of (3).

Thus, on the metric (2),

R.=+/Cn(D(r)

n

—

Transform (3) by setting,

(4)

to carry (3) into,
ds*=A*(r*)dt>—B*(r*)dr*>— r*2 (d6*+ sin” 0dy?) . (5)

For A#0, one finds in the usual way that the solution

to (5) is,
ds* = (1 — % — Ar*z) dt?—
3
o (6)
- ( —% -3 *2) dr*? (d6® + sin® Bdy?)
o = const
Then by (4),
A
ds? = (1 -2 C) dt?—
vC 3
—1 /
_ 1_&_50 C72d2_ (7)
JC 3 e
— C (d6? + sin® 6dy?)
C=C(D(r)), D=D(r)=|r—ro|, roeR,

o =const,

where 7€ (Ms,gs) is a real-valued parameter and also
ro € (Ms, gs) is an arbitrary constant which specifies the
position of the point-mass in parameter space.

When a =0, (7) reduces to the empty de Sitter metric,
which I write generally, in view of (7), as

—1
ds? = (1 _ 2F> a2 — (1 _ ;\F> dWF —

— F (d6? + sin® 0dy?)

(8)

F=F(D(r)), D=D(r)=|r—ryl, 7o€ER.

If F(D(r))=72,7,=0, and 7 > 1, then the usual form
of (8) is obtained,

-1
ds? = (1 — 27‘2> dt® — (1 — 2r2> dr? —
(9)

r? (d6? + sin® dy?) .

The admissible forms for C(D(r)) and F'(D(r)) must
now be generally ascertained.

If C'=0, then B(D(r))
Therefore C' #0 V r #rg.

Now C(D(r)) must be such that when » — =+ oo, equa-
tion (7) must reduce to (8) asymptotically. So,

=0 V r, in violation of (3).

8 S.J. Crothers. On the General Solution to Einstein’s Vacuum Field for the Point-Mass when A # 0
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as r— + 00, &(D(r)) —1. and
F(D(r)
. . : 3a — Ao’
I have previously shown [3] that the condition for sin- Brls=——7 75 —
. . o . 3—-2\
gularity on a metric describing the gravitational field of the
point-mass is, 1— 0‘((3_2;“";)) _2A (3a—§\a3 )2 (14b)
3a—Aa 3 \ 3—2Xa?
900(70) =0. (10) ,
one o (22 )2 -2 (z32)
Thus, by (7), it is required that, 3a—Aa® 3 \3-2x?
L a B 5C(D(7‘ )=1- a Aﬁ2 —o, (11) etc., which satisfy the requirement that G = G(a, A).
C(D(r,) 3 ° B3 ’ Taking 6, = /3 into (13) gives,

having set /C(D(ry)) = 8. Thus, ( is a scalar invariant for

(7) that must contain the independent factors contributing to
the gravitational field, i.e. 8= 0G(e, A). Consequently it is
required that when A =0, 8= a=2m to recover (2), when

a=0, f=,/3
B=0, C(D(r))=|r — 74|? to recover the flat spacetime of
Special Relativity. Also, when av= 0, C(D(r)) must reduce
to F(D(r)). The value of 3= B(A)=+/F(D(ry)) in (8) is
also obtained from,

to recover (8), and when o =X=0, and

9oo(re) =0=1 - S F(D(ry)) =1~ 56"

5:\/3 (12)

Thus, to render a solution to (7), C(D(r)) must at least
satisfy the following conditions.

1. C'(D(r))#0V r#£r,.

Therefore,

C(D(r))
2. Asr— :l:OO, F‘(D('r))ﬁl'
3. C(D(ro)) =% F=F(a, \).
4. )\:0:>ﬁ:a:2mandcz (|’r‘—’r‘0|n+an)%.

5. a=0=f=,/3 and C(D(r)) = F(D(r)).
6. a=XA=0=0=0and C(D(r))=
Both a and §(«, A) must also be determined.

Since (11) is a cubic, it cannot be solved exactly for
B. However, I note that the two positive roots of (11) are

.Let P(B)=1— 2 — 2(°. Then
according to Newton’s method
(-3

|7 — 702

approximately o and

P(fm)

1 = Om — =By ———%. (13
S GO RGN PROVIS
Taking (1 = o into (13) gives,
3a — Aa®
,5%,52:7372&!2 ) (14a)

3 a
prpamy S —E—, (150)
’ A a\/§f2
and
3 o'
ﬁwﬁ—\[+—
’ A o' %—2
_ .
A 3 o
1= )3(@*@) (15b)

o
3 (=]
34 o
( A rx-\/g—Z
) )

. a_2X 34 a
2 3 A a'\/g_z
§+ a

etc., which satisfy the requirement that § = G(a, A).
However, according to (14a) and (14b), when A=0,

B=a=2m,and when =0, B # \/g According to (15a),

(15b), when A=0, B# a=2m, and when =0, = \/g
The required form for B, and therefore the required form
for C(D(r)), cannot be constructed, i.e. it does not exist.
There is no way C(D(r)) can be constructed to satisfy all
the required conditions to render an admissible solution to
(7) in the form of (3). Therefore, the assumption that A #0
is incorrect, and so A=0. This can be confirmed in the
following way.
The proper radius Rp(r) of (8) is given by,

where K is a constant. Now, the following condition must
be satisfied,

+
asr—rg, Rp,— 0T,

3 A
=0= \/:arcsm gF(To) + K

and therefore,

S.J. Crothers. On the General Solution to Einstein’s Vacuum Field for the Point-Mass when A # 0 9
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and so,

Rp(r):\/g larcsin \/% arcsin 4 / %F(ro) . (16)

According to (8),

> w

9oo(ro) =0= F(rg) =

But then, by (16),

Indeed, by (16),

or
3 3
X RS F(T) X \/:7
and so 3
F(r)=—- 17
(n=3, (17)
and
R,(r)=0. (18)

Then F'(D(r)) =0, and so there exists no function F(r)
which renders a solution to (8) in the form of (3) when A #0
and therefore there exists no function C(D(r)) which renders
a solution to (7) in the form of (3) when A # 0. Consequently,
A=0.

Owing to their erroneous assumptions about the r-para-
meter, the relativists have disregarded the requirement that
A, B,C >0 in (3) must be met. If the required form (3) is
relaxed, in which case the resulting metric is non-Einstein,
and cannot therefore describe an Einstein universe, (8) can
be written as,

ds®= — ; (d6? + sin® 0de?) . (8b)

This means that metric (8)=(8b) maps the whole of
(Ms, gs) into the point Ry(D(r)) =0 of the de Sitter “space”
(Mds; gds)-

Einstein, de Sitter, Eddington, Friedmann, and the mod-
ern relativists all, have incorrectly assumed that r is a radial
coordinate in (8), and consequently think of the “space”
associated with (8) as extended in the sense of having a
volume greater than zero. This is incorrect.

The radius of curvature of the point R,(D(r)) =0 is,

The “surface area” of the point is,

- 127

A
A

De Sitter’s empty spherical universe has zero volume.
Indeed, by (8) and (8b),

s g 2T
V= lm E/oazr/sinaaza/aup:o,
r—4oo \
T 0 0

consequently, de Sitter’s empty spherical universe is indeed
“empty”; and meaningless. It is not an Einstein universe.
On (8) and (8b) the ratio,

IVE) _ v
Rp(r)

Therefore, the lone point which consitutes the empty de
Sitter “universe” (Mgs, gas) is a quasiregular singularity and
consequently cannot be extended.

It is the unproven and invalid assumptions about the
variable » which have lead the relativists astray. They have
carried this error through all their work and consequently
have completely lost sight of legitimate scientific theory,
producing all manner of nonsense along the way. Eddington
[4], for instance, writes in relation to (1), y=1 — 277" — O‘T’“z
for his equation (45.3), and said,

At a place where vy vanishes there is an impass-
able barrier, since any change dr corresponds to
an infinite distance ids surveyed by measuring
rods. The two positive roots of the cubic (45.3)
are approximately

r=2m and r=,/(2).

The first root would represent the boundary of
the particle — if a genuine particle could exist
— and give it the appearance of impenetrability.
The second barrier is at a very great distance
and may be described as the horizon of the
world.

Note that Eddington, despite these erroneous claims, did not
admit the sacred black hole. His arguments however, clearly
betray his assumption that 7 is a radius on (1). I also note that
he has set the constant numerator of the middle term of his
v to 2m, as is usual, however, like all the modern relativists,
he did not indicate how this identity is to be achieved. This
is just another assumption. As Abrams [6] has pointed out in
regard to (1), one cannot appeal to far-field Keplerian orbits
to fix the constant to 2m — but the issue is moot, since A =0.
There is no black hole associated with (1). The Lake-
Roeder black hole is inconsistent with Einstein’s theory.

10 S.J. Crothers. On the General Solution to Einstein’s Vacuum Field for the Point-Mass when A # 0
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4 The homogeneous static models 5 Einstein’s cylindrical cosmological model
It is routinely alleged by the relativists that the static homo- In this case, to reduce to Special Relativity,
geneous cosmological models are exhausted by the line-
elements of Einstein’s cylindrical model, de Sitter’s spherical v =const=0.
model, and that of Special Relativity. This is not correct, as Therefore. by (21
I shall now demonstrate that the only homogeneous universe erefore, by (21),
admitted by Einstein’s theory is that of his Special Theory e 7 1
of Relativity, which is a static, infinite, pseudo-Euclidean, 8mFy = 2 a2 +A,
empty world. and by (19),
The cosmological models of Einstein and de Sitter are
composed of a single world line and a single point respecti- 8P, = 1 _ b + A,
vely, neither of which can be extended. Their line-elements Br(r*)r=2 1+
therefore cannot describe any Einstein universe. and by (4)
If the Universe is considered as a continuous distribution 1 1
of matter of proper macroscopic density p,, and pressure 8mBy = BC C A,
P, , the stress-energy tensor is, SO
1
T}=T2=T}= - Py, Ti=pg, 5=1-(-8rR)C,
T)=0, p#v. C=C(D(r)), D(r)=|r—r,, B=B(D(r)),
Rewrite (5) by setting,
roER.
A*(r*)=e", v=u(r"),
Consequently, Einstein’s line-element can be written as,
B*(r*)=e°, o=o(r"). (19) )
2 2 -1
Then (5) becomes, ds*=dt* — [1- (A —8rF,) C] dvC "~
ds® =e’dt? — e%dr*® — r*? (df? + sin® 6dp?) . (20) — C (d6® + sin® dp?) =
It then follows in the usual way that, L, C? (24)
=dt? —[1- (A—81Ry))C] " —dr’—
o[V 1 1 4C
8TPy=e 7 — + — | — — + A, (21)
reor2) — C (d§? +sin®d?) ,
o[ C 1 1
877',00026 (7‘*_7‘*2) +ﬁ—)\, (22) C:C(D(r)), D(T):|7’—7‘O|, 7’06%,
here 7, is arbitrary.
dP, + Py _ WHETE To ) . .
—0__ Pooioy, (23) It is now required to determine the admissible form of
dr* 2
where ¢(D(r)).
dv do Clearly, if C'=0, then B=0 V r, in violation of (3).
77:%, 6:dr* . Therefore, C' A0V 7 #7,.
. . When Py = A =0, (24) must reduce to Special Relativity,
Since P, is to be the same everywhere, (23) becomes, in which case,
P
Pt o, _g. Py =A=0=C(D(r)) = |r — ro[2.

Therefore, the following three possibilities arise,

dv
1. =0;
dr* ’
2. poo + Fo =0;
3. %:0 and pg + Py =0.

The 1st possibility yields Einstein’s so-called cylindrical
model, the 2nd yields de Sitter’s so-called spherical model,
and the 3rd yields Special Relativity.

The metric (24) is singular when g;;*(ry) =0, i .e. when,

1—(A—871F,) C(ry)=0,

1
= Crg)=——m—=.
(ro)=5—%:5,
Therefore, for C(D(r)) to render an admissible solution to
(24) in the form of (3), it must at least satisfy the following
conditions:

(25)
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1. C'#0V r#ry;

2. By =A=0=C(D(r))=|r —10|?;
3. C’(ro):ﬁ.

Now the proper radius on (24) is,

_ d
R”(’)‘/¢1_(A B
—Warcsin\/m-kf{,

K =const. ,

VC
—8mh,

which must satisfy the condition,
+ +
asr—ry, Rp—07.
Therefore,

1
VA —81h, .

X arcsin \/()\ —81F,)C(ry) + K,

Rp(re)=0=

SO

Ry(r)= \/)\—1877rPO [arcsin \/(A=81F,)C(r) —

— arcsin \/()\ — 8Py )C(ry) ] .

Now if follows from (26) that,

(26)

V(A= 815,)C(ry) <1/ (A — 815, )C(r) <1,

SO
1
C(re)<C(r)< O —snpy)’
and therefore by (25),
1 1
- < <— .
O —srpy) ST S 5 enny)
Thus,
o 1
clr)= (A—81R,)’

and so C’(r)=0= B(r) =0, in violation of (3). Therefore
there exists no C(D(r)) to satisfy (24) in the form of (3)
when A#0, P, #0. Consequently, A=F, =0, and (24)
reduces to,

2

c
ds?=dt* — S =dr? — C (d6” + sin®de?).  (27)

The form of C'(D(r)) must still be determined.

Clearly, if C'=0, B(D(r))=0V 7, in violation of (3).
Therefore, C' #0 Y r #£7y.
Since there is no matter present, it is required that,
c(D
C(rq)=0 and c(b(r)) =
|7 —7of?

This requires trivially that,
C(D(r))=|r —ro|*.

Therefore (27) becomes,

)2
ds? —dt2—Mdr2—|r—ro|2 (d6*+ sin® dp®) =
0

=dt?> —dr® — |r —ro|? (d6° + sin® dp?) ,

which is precisely the metric of Special Relativity, according
to the natural reduction on (2).

If the required form (3) is relaxed, in which case the
resulting metric is not an Einstein metric, Einstein’s cylindr-
ical line-element is,

1

ds?=dt? — ———
° (A—87Ry)

(d6° + sin® 0dp®) . (28)

This is a line-element which cannot describe an Einstein
universe. The Einstein space described by (28) consists of
only one “world line”, through the point,

Ry(r)=0.
The spatial extent of (28) is a single point. The radius of
curvature of this point space is,
1

VA—8nP,

s,

R.(r)=

For all 7, the ratio 271;R°

2m
/A—8mPF, —
Ry(r)

Therefore R,(r) =0 is a quasiregular singular point and
consequently cannot be extended.
The “surface area” of this point space is,

A=
A—8mF,
The volume of the point space is,
1 T g 2T
V= lim 7/0 dr/sin9 d@/ dp=0.
r %0 (A~ 875,
T 0 0

[o]

Equation (28) maps the whole of (M, gs) into a quasi-
regular singular “world line”.

Einstein’s so-called “cylindrical universe” is meaning-
less. It does not contain a black hole.
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6 De Sitter’s spherical cosmological model and so de Sitter’s line-element is,
In this case, ds?= [1-— A+ 8mpgo C | dt? —
Poo + Fo =0. 3
Adding (21) to (22) and setting to zero gives, . A+ 87 pog c 1o 2 (32)
_ a ( 3 ) ™ T
87 (oo + Py) =€~ ° (UJrV): )
reor — C (d6* + sin® 6dy?) |
or _ _
v=-—-o0 C=C(D(r)), D(r)=|r—ry, ToER,

Therefore,
v(r')= —o(r*)+1In Ky,

K1 =const.

Since pgyq is required to be a constant independent of
position, equation (22) can be immediately integrated to give,

A+ 8mpgg 2 4 K>

e 7=1- ,
3 r*

Ky =const.

According to (30),

A K
Co—In (1_+z7”’oor*z+2) |
r*

and therefore, by (29),

K
v=1n [(1 _ Mr’& + 2) Kl] )
3 r*
Substituting into (20) gives,
A+ 8 K
ds? = Kl_qf’wr @ ) Kl} at* -

_ (1 A+ zﬁpoo o+

-1
K
+ f) d’f’*2 —
T

— 7*2 (d6? + sin® 6dy?)
which is, by (4),

ds® = [(1 - %C’ \‘%) Kl} at® —

—1 /
B 1_}\+87TP000 Ko C—zdr2
3 Jc) ac

— C (d6? + sin® 8dyp?) .

Now, when A = pyq =0, equation (31) must reduce to the

metric for Special Relativity. Therefore,

Ki=1, K,=0,

(31)

where 7, is arbitrary.

(29) It remains now to determine the admissible form of
C(D(r)) to render a solution to equation (32) in the form of
equation (3).

If C'=0, then B(D(r))
Therefore C' A0V r # 7.

When A = py =0, (32) must reduce to that for Special
Relativity. Therefore,

=0 V r, in violation of (3).

(30)

A=poo=0=C(D(r))=|r —ro|?.

Metric (32) is singular when ggo(r) =0, i.e. when

A+38
1— + ﬂ-pOOC( ): ,
3
3

=C ==
(ro) A+ 8Py

(33)

Therefore, to render a solution to (32) in the form of (3),
C(D(r)) must at least satisfy the following conditions:

1. C"#£0V r#ry;
2. A:pOOZOjC(D(T)):
3. C(ro) =

|7 = 7ol

>\+87rp00 :
The proper radius on (32) is,

B / dv/C
A+8
Y- (=)0
arcsin )\—|—87rp00 C( )+K,
)\+87TP00

=const,

(34)

which must satisfy the condition,
asr =713, Ry(r)—07.

Therefore,

A
=/ P 87r - arcsin \/ + 87rpoo C(ry)+K,

Rp (To
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so (34) becomes, The volume of de Sitter’s “spherical universe” is,
s i 2m
[ 3 . A+87 pgo ) 3
R,(r)= 7{arcsm — | C(r) — ) (S — i i =
o(7) 87 g \/( 3 (r) 14 ()\+87rp00> 7ﬂgrﬂxtloo/Odr/sm&d@/d(p 0.
(35) To 0 0
. A+ 8mp
— arcsin \/(300) C(ry) } . For all values of 7, the ratio,
3
It then follows from (35) that, 2”\/ A 8Ty,
—_—— — — 0
Ry(r)
A+ 8mp, A+ 8mp
\/<3OO) C(ry) < \/(300 C(r)<1, Therefore, R,(r) =0 is a quasiregular singular point and
consequently cannot be extended.
or According to (32), metric (37) maps the whole of
Clre) <C(r) < 3 . (Ms, gs) into a quasiregular singular point.

A+ 8mpgq Thus, de Sitter’s spherical universe is meaningless. It

Then, by (33) does not contain a black hole.
’ ’ When pyq =0 and A#0, de Sitter’s empty universe is
3 <clr)< 3 obtained from (37). I have already dealt with this case in

—<C(r) < —. .
A+ 8Ty A+ 8T section 3.

Therefore, C(r) is a constant function for all 7, 7 The infinite static homogeneous universe of special

3 relativity
Cr)=y—s—> (36)
A+ 8T oo In this case, by possibility 3 in section 4,
and so, dv
Cc'(r)=o0, v=_3=0, and pgy + P, =0.
which implies that B(D(r)) =0, in violation of (3). Con- Therefore,

sequently, there exists no function C(D(r)) to render a

solution to (32) in the form of (3). Therefore, A = pyy =0,

and (32) reduces to the metric of Special Relativity in the 4pq

same way as does (24). 0= —1©U Dby section 6.
If the required form (3) is relaxed, in which case the

resulting metric is not an Einstein metric, de Sitter’s line-

element is, o= —v=0.

v=const=0 by section 5

Hence, also by section 6,

3

ds?= — ——
A+ 8 pgo

(d6? + sin® Bdp?) . (37) Therefore, (20) becomes,

2 2 *2 *2 2 12 2
This line-element cannot describe an Einstein universe. ds” =dt” —dr r (d9 - sin” fdy ) ’
The Einstein space described by (37) consists of only one pich becomes, by using (4),
point:
R,(r)=0. c'?

ds® =dt® —
° e

dr? — C (d6? + sin® 6dy?) ,
The radius of curvature of this point is,

C=C(D(r)), D(r)=[r—rol, moeR,

/ 3
Re(r)= m ) which, by the analyses in sections 5 and 6, becomes,

2
and the “surface area” of the point is, ds? — dt? — (T - 7"0) dr? — 7 — 7, |2 (d92 + sin? 9d<p2)
|7 — 7ol :
A—_ 12T (38)
A+ 8Tpgg o €R,
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which is the flat, empty, and infinite spacetime of Special
Relativity, obtained from (2) by natural reduction.

When 75 =0 and r >7, (38) reduces to the usual form
used by the relativists,

ds® =dt? — dr? — r? (d6? + sin® 6dy?) .
The radius of curvature of (38) is,
D(r)=|r — 1.

The proper radius of (38) is,

[r—7o] "‘( )
r—r
Ry(r)= d|rr0:/|0dr:|rr0|:D.
r— 710
0 ro
The ratio,

2D 2 —
mD(r) = 7 = 7o =2nVr.
Rp(r)

|7 — 7o
Thus, only (38) can represent a static homogeneous uni-
verse in Einstein’s theory, contrary to the claims of the
modern relativists. However, since (38) contains no matter it
cannot model the universe other than locally.

8 Cosmological models of expansion

In view of the foregoing it is now evident that the models
proposed by the relativists purporting an expanding universe
are also untenable in the framework of Einstein’s theory.
The line-element obtained by the Abbé Lemaitré and by
Robertson, for instance, is inadmissible. Under the false
assumption that 7 is a radius in de Sitter’s spherical universe,
they proposed the following transformation of coordinates on
the metric (32) (with pyg # 0 in the misleading form given
in formula 9),

r

e

r2
l_ﬁ

=
Il
S

Pt twm(1- (39)
) - 2 W-2 )

A+ 8mpyg

W2
3 )

to get
ds® =dP — eW (dF” + 72d6° + 7 sin® 6dyp?)
or, by dropping the bar and setting k = %,
ds® =dt® — e*** (dr® + r?do® + r? sin? 6de®) . (40)

Now, as I have shown, (32) has no solution in C(D(r))
in the form (3), so transformations (39) and metric (40) are
meaningless concoctions of mathematical symbols. Owing to

their false assumptions about the parameter r, the relativists
mistakenly think that C(D(r))=r? in (32). Furthermore,
if the required form (3) is relaxed, thereby producing non-
Einstein metrics, de Sitter’s “spherical universe” is given by
(37), and so, by (35), (36), and (40),
o(D(r) =r* =2 P
and the transformations (39) and metric (40) are again utter
nonsense. The Lemaitré-Robertson line-element is inevitably,
unmitigated claptrap. This can be proved generally as follows.
The most general non-static line-element is

ds?= A(D,t)dt> — B(D,t)dD? —
(41)
— C(D,t) (d6? + sin” 8dy?)

where analytic A, B,C >0V r#r, and V t.
Rewrite (41) by setting,

A(D,t)=¢", v=v(G(D),1),
B(D,t)=¢€°, o=0(G(D),t),
C(th):e#GQ(D)’ /‘:/'L(G(D)ft)a

to get
ds® =e”dt* —e?dG® — e G?(D) (df® + sin® 0dp?) . (42)

Now set,

r* =G(D(r)), (43)

to get
ds® =e”dt® — e7dr*® — etr*? (d6” + sin? 0dp®) , (44)
v=v(r*t), w=pu(r*,t).
One then finds in the usual way that the solution
to (44) is,

o=o(r*t),

9(t)
d52 :dtz - % X
(1 + Z'f’*z)

x [dr*? +r*2 (d6? + sin® 0dp?)]

(45)

where k is a constant.
Then by (43) this becomes,

®
d?=dt? — — & [dG? + G* (d6° + sin® Bd?)] |
(1+4c2)°
or,
ds?—der — 0

——5 X
(1+5e)

x |G'2dr® + G2 (6 + sin” 6y?) |,

(46)
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dG
o=

dr’
D(r)=|r —rql,

G=G(D(r)), ro €R.

The admissible form of G(D(r)) must now be determ-
ined.

If G'=0, then B(D,t)=0V r and V ¢, in violation of
(41). Therefore G' 20V r #1,.

Metric (46) is singular when,

k
1+ ZGz(ro) =0,

2
The proper radius on (46) is,
1 dG
Ry(r,t :eig(t)/i =
o(r?) 1+ kg2
1 2 k
= e29® [~ arctan £G’(r) +K|,
VE 2
K =const,
which must satisfy the condition,
asr — 715, Rp—0t.
Therefore,
Rp(ro,t):eég(t) iarc‘can G(rg) + K | =0,
vk
and so
2 k
Ry(r,t) = e39(t) 2 [arctan £G’(?‘) -
N 2
(48)

— arctan ?G(TO)} .

Then by (47),
_edo®) 2 VE o Vo1
Ry(r,t)=e> \/E[arctan 5 G(r)— arctan 1}, (49)

k<O0.

Therefore, there exists no function G(D(r)) rendering a
solution to (46) in the required form of (41).

The relativists however, owing to their invalid assum-
ptions about the parameter 7, write equation (46) as,

ed(®)
————— [dr®+r? (d#*+sin® 6dp?)], (50)

having assumed that G(D(r)) =7, and erroneously take r

as a radius on the metric (50), valid down to 0. Metric

(50) is a meaningless concoction of mathematical symbols.

Nevertheless, the relativists transform this meaningless ex-

pression with a meaningless change of “coordinates” to ob-

tain the Robertson-Walker line-element, as follows.
Transform (46) by setting,

G(r)

1+ %G

G(7)=
This carries (46) into,

ds? = dt*—ed® +G? (d6*+sin® 6dp?)| . (51)

(1-rG?)

This is easily seen to be the familiar Robertson-Walker
line-element if, following the relativists, one incorrectly as-
sumes G =7, disregarding the fact that the admissible form
of G must be ascertained. In any event (51) is meaningless,
owing to the meaninglessness of (50), which I confirm as
follows.

G'=0=B=0 V 7, in violation of (41). Therefore
G'#0V 7#7,.

Equation (51) is singular when,

1-kG?(7y) =0 = G(7y) =

=k>0.  (52)

==

The proper radius on (51) is,
Rp - e%g(t) / i
V1-—kG?

) 1 5
—et9® ( arcsin VEG(7) + K
\/E )

K =const.,

which must satisfy the condition,

as F— 7y, Rp—07T,

SO

_ 1 1 —
Ry(7y,t)=0=e39®) (arcsin\/EG iz +K) .
»(To:t) NP (7o)
Therefore,

_ 1
Ry(7,t)=e390) —_ x

v 53)
x |arcsin vkG(F) — arcsin \/E@(FO)} .

Then

VEG(7) < VEG(F) <1,
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or

Then by (52),

SO

Consequently, G/(7)=0 V 7 and V ¢, in violation of
(41). Therefore, there exists no function G(D(7)) to render
a solution to (51) in the required form of (41).

If the conditions on (41) are relaxed in the fashion of
the relativists, non-Einstein metrics with expanding radii of
curvature are obtained. Nonetheless the associated spaces
have zero volume. Indeed, equation (40) becomes,

A+ 8Tpyg)

ds® =dt* — e ( (d6° + sin® 0dy®) . (54)

This is not an Einstein universe. The radius of curvature

of (54) is,
[A+ 8mp
R(r,t)= ekt —s %

which expands or contracts with the sign of the constant k.
Even so, the proper radius of the “space” of (54) is,

T
Ry(r,t) = THIIiloo/O dr=0.
To

The volume of this point-space is,

r i 27
A+ 8
V= lim e%t(m’")/o dr/sine dB/EO.
r— Foo 3
7o 0 0

Metric (54) consists of a single “world line” through
the point Rp(r,t) =0. Furthermore, R,(r,t) =0 is a quasi-
regular singular point-space since the ratio,

2meFt\ /A + 8mpgy

V3Ry(nt)

Therefore, Rp(r,t) =0 cannot be extended.
Similarly, equation (51) becomes,

ed(®)

ds?=dt? — —— (do” + sin® 8dy?) | (55)
which is not an Einstein metric. The radius of curvature of
(53) is,

e39(®)

Rc(ri t) = W )

which changes with time. The proper radius is,

T

lim 0dr=0,
r — +oo

Ry(r,t) =

To

and the volume of the point-space is

eg(t) r T 27
V= liIil T/Odr/sin@d@/zo.
T — o0
ro 0 0

Metric (55) consists of a single “world line” through
the point Rp(r,t) =0. Furthermore, R,(r,t) =0 is a quasi-
regular singular point-space since the ratio,

2mez9(t)

VERp(r,t)

=00.

Therefore, Rp(r,t) =0 cannot be extended.

It immediately follows that the Friedmann models are
all invalid, because the so-called Friedmann equation, with
its associated equation of continuity, T%,” = 0, is based upon
metric (51), which, as I have proven, has no solution in
G(7) in the required form of (41). Furthermore, metric (55)
cannot represent an Einstein universe and therefore has no
cosmological meaning. Consequently, the Friedmann equa-
tion is also nothing more than a meaningless concoction of
mathematical symbols, destitute of any physical significance
whatsoever. Friedmann incorrectly assumed, just as the rela-
tivists have done all along, that the parameter r is a radius in
the gravitational field. Owing to this erroneous assumption,
his treatment of the metric for the gravitational field violates
the inherent geometry of the metric and therefore violates
the geometrical form of the pseudo-Riemannian spacetime
manifold. The same can be said of Einstein himself, who
did not understand the geometry of his own creation, and by
making the same mistakes, failed to understand the impli-
cations of his theory.

Thus, the Friedmann models are all invalid, as is the
Einstein-de Sitter model, and all other general relativistic
cosmological models purporting an expansion of the uni-
verse. Furthermore, there is no general relativistic substan-
tiation of the Big Bang hypothesis. Since the Big Bang hypo-
thesis rests solely upon an invalid interpretation of General
Relativity, it is abject nonsense. The standard interpretations
of the Hubble-Humason relation and the cosmic microwave
background are not consistent with Einstein’s theory. Ein-
stein’s theory cannot form the basis of a cosmology.

9 Singular points in Einstein’s universe

It has been pointed out before [7, 8, 3] that singular points
in Einstein’s universe are quasiregular. No curvature type
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singularities arise in Einstein’s universe. The oddity of a
point being associated with a non-zero radius of curvature
is an inevitable consequence of Einstein’s geometry. There
is nothing more pointlike in Einstein’s universe, and nothing
more pointlike in the de Sitter point world or the Einstein
cylindrical world line. A point as it is usually conceived of in
Minkowski space does not exist in Einstein’s universe. The
modern relativists have not understood this inescapable fact.
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The author attended the first Crisis in Cosmology Conference of the recently associated
Alternative Cosmology Group, and makes an informal report on the proceedings with

some detail on selected presentations.

In May 2004, a group of about 30 concerned scientists
published an open letter to the global scientific community
in New Scientist in which they protested the stranglehold of
Big Bang theory on cosmological research and funding. The
letter was placed on the Internet* and rapidly attracted wide
attention. It currently has about 300 signatories representing
scientists and researchers of disparate backgrounds, and has
led to a loose association now known as the Alternative
Cosmology Group'. This writer was one of the early signa-
tories to the letter, and holding the view that the Big Bang
explanation of the Universe is scientifically untenable, pa-
tently illogical, and without any solid observational support
whatsoever, became involved in the organisation of an intern-
ational forum where we could share ideas and plan our way
forward. That idea became a reality with the staging of the
First Crisis in Cosmology Conference (CCC-1) in the lovely,
medieval walled village of Mong¢ao, far northern Portugal,
over 3 days in June of this year.

It was sponsored in part by the University of Minho in
Braga, Portugal, and the Institute for Advanced Studies at
Austin, Texas. Professor José Almeida of the Department
of Physics at the University of Minho was instrumental
in the organisation and ultimate success of an event that
is now to be held annually. The conference was arranged
in 3 sessions. On the first day, papers were presented on
observations that challenge the present model, the second day
dealt with conceptual difficulties in the standard model, and
we concluded with alternative cosmological world-views.
Since it is not practicable here to review all the papers
presented (some 34 in total, plus 6 posters), I’ll selectively
confine my comments to those that interested me particularly.
The American Institute of Physics will publish the proceed-
ings of the conference in their entirety in due course for those
interested in the detail.

First up was professional astronomer Dr. Riccardo Scarpa
of the European Southern Observatory, Santiago, Chile. His
job involves working with the magnificent Very Large Tele-
scope array at Paranal, and I guess that makes him the envy
of just about every astronomer with blood in his veins!

*http://www.cosmologystatement.org/
Thttp://www.cosmology.info/

His paper was on Modified Newtonian Dynamics (MOND),
which I had eagerly anticipated and thoroughly appreciated.
MOND is a very exciting development in observational ast-
ronomy used to make Dark Matter redundant in the explan-
ation of cosmic gravitational effects like the anomalous rot-
ational speeds of galaxies. Mordehai Milgrom of the Weiz-
mann Institute in Israel first noticed that mass discrepancies
in stellar systems are detected only when the internal accel-
eration of gravity falls below the well-established value a, =
=1.2x10"% cmxs—2. The standard Newtonian gravitational
values fit perfectly above this threshold, and below a; MOND
posits a breakdown of Newton’s law. The dependence then
becomes linear with an asymptotic value of acceleration
a=(agg)'/?, where g is the Newtonian value. Scarpa has
called this the weak gravitational regime, and he and colle-
agues Marconi and Gilmozzi have applied it extensively to
globular clusters with 100% success. What impressed me
most was that the clear empirical basis of MOND has been
thoroughly tested, and is now in daily use by professional
astronomers at what is arguably the most sophisticated and
advanced optical-infrared observatory in the world. In prac-
tice, there is no need to invoke Dark Matter. Quote from
Riccardo: “Dark Matter is the craziest idea we've ever had
in astronomy. It can appear when you need it, it can do what
you like, be distributed in any way you like. It is the fairy
tale of astronomy”.

Big Bang theory depends critically on three first prin-
ciples: that the Universe is holistically and systematically
expanding as per the Friedmann model; that General Relati-
vity correctly describes gravitation; and that Milne’s Cos-
mological Principle, which declares that the Universe at
some arbitrary “large scale” is isotropic and homogeneous,
is true. The falsification of any one of these principles would
lead to the catastrophic failure of the theory. We saw at the
conference that all three can be successfully challenged on
the basis of empirical science. Retired electrical engineer
Tom Andrews presented a novel approach to the validation
(or rather, invalidation) of the expanding Universe model. It
is well known that type 1A supernovae (SNe) show mea-
surable anomalous dimming (with distance or remoteness
in time) in a flat expanding Universe model. Andrews used

H. Ratcliffe. The First Crisis in Cosmology Conference. Monc¢ao, Portugal, June 23-25 2005 19



Volume 3

PROGRESS IN PHYSICS

October, 2005

observational data from two independent sets of measure-
ments of brightest cluster galaxies (defined as the brightest
galaxy in a cluster). It was expected, since the light from the
SNe and the bright galaxies traverses the same space to get to
us, that the latter should also be anomalously dimmed. They
clearly are not. The orthodox explanation for SNe dimming
— that it is the result of the progressive expansion of space
— is thereby refuted. He puts a further nail in the coffin
by citing Goldhaber’s study of SNe light curves, which did
not reveal the second predicted light-broadening effect due to
time dilation. Says Andrews: “The Hubble redshift of Fourier
harmonic frequencies [for SNe] is shown to broaden the
light curve at the observer by (1 + z). Since this broadening
spreads the total luminosity over a longer time period, the
apparent luminosity at the observer is decreased by the
same factor. This accounts quantitatively for the dimming
of SNe. On the other hand, no anomalous dimming occurs
for galaxies since the luminosity remains constant over time
periods much longer than the light travel time to the observer.
This effect is consistent with the non-expanding Universe
model. The expanding model is logically falsified”.

Professor Mike Disney of the School of Physics and
Astronomy at Cardiff University calls a spade a spade. He
has created an interesting benchmark for the evaluation of
scientific models — he compares the number of free par-
ameters in a theory with the number of independent mea-
surements, and sets an arbitrary minimum of +3 for the
excess of measurements over free parameters to indicate
that the theory is empirically viable. He ran through the
exercise for the Big Bang model, and arrived at a figure of
—3 (17 free parameters against 14 measured). He therefore
argued that the there is little statistical significance in the
good fits claimed by Big Bang cosmologists since the surfeit
of free parameters can easily mould new data to fit a desired
conclusion. Quote: “The study of some 60 cultures, going
back 12,000 years, shows that, like it or not, we will always
have a cosmology, and there have always been more free
parameters than independent measurements. The best model
is a compromise between parsimony (Occam's razor) and
goodness-of-fit”.

Disney has a case there, and it is amply illustrated when it
comes to Big Bang Nucleosynthesis (which depends initially
on an arbitrarily set baryon/photon ratio), and the abundances
of chemical elements. Dr. Tom van Flandern is another
straight talking, no frills man of science. He opened his
abstract with the words “The Big Bang has never achieved a
true prediction success where the theory was placed at risk
of falsification before the results were known”. Ten years
ago, Tom’s web site listed the Top Ten Problems with the
Big Bang, and today he has limited it to the Top Fifty.
He pointed out the following contradictions in predicted
light element abundances: observed deuterium abundances
don’t tie up with observed abundances of “He and "Li, and
attempts to explain this inconsistency have failed. The ratio

of deuterium to hydrogen near the centre of the Milky Way
is 5 orders of magnitude higher than the Standard Model
predicts, and measuring either for quasars produces deviation
from predictions. Also problematic for BBN are barium and
beryllium, produced assumedly as secondary products of
supernovae by the process of spallation. However, observa-
tions of metal-poor stars show greater abundance of Be than
possible by spallation. Van Flandern: “It should be evident to
objective minds that nothing about the Universe interpreted
with the Big Bang theory is necessarily right, not even the
most basic idea in it that the Universe is expanding”.

Problems in describing the geometry of the Universe
were dealt with by several speakers, and we must here of
course drill down a bit to where the notion came from (in the
context of Big Bang theory). The theory originated in Father
Georges Lemaitre’s extensions to Friedmann’s solution of
the Einstein General Relativity (GR) field equations, which
showed that the Universe described in GR could not be static
as Einstein believed. From this starting point emerged some
irksome dilemmas regarding the fundamental nature of space
and the distribution of matter within it. It was here more than
anywhere that the rich diversity of opinion and approach
within the Alternative Cosmology Group was demonstrated.
Professor Yurij Baryshev of the Institute of Astronomy at
St. Petersburg State University quietly presented his argu-
ment against the Cosmological Principle: large-scale struc-
ture is not possible in the Friedmann model, yet observation
shows it for as far as we can see. I had recently read Yurij’s
book The Discovery of Cosmic Fractals, and knew that he
had studied the geometric fractals of Yale’s famous Professor
Benoit Mandelbrot, which in turn led to his extrapolation of
a fractal (inhomogeneous, anisotropic) non-expanding large-
scale universe. Baryshev discussed gravitation from the
standpoint that the physics of gravity should be the focus of
cosmological research. General Relativity and the Feynman
field are different at all scales, although to date, all relativistic
tests cannot distinguish between them. He pointed out that
if one reversed the flow and shrunk the radius, eventually
the point would be reached where the energy density of the
Universe would exceed the rest mass, and that is logically
impossible. He left us with this gem: Feynman to his wife
(upon returning from a conference) “Remind me not to attend
any more gravity conferences!”

Conference co-ordinator Professor José Almeida present-
ed a well-argued case for an interesting and unusual world-
view: a hyperspherical Universe of 4-D Euclidean space
(called 4-Dimensional Optics or 4DO) rather than the stand-
ard non-Euclidean Minkowski space. Dr. Franco Selleri of
the Universita di Bari in Italy provided an equally interesting
alternative — the certainty that the Universe in which we
live and breathe is a construction in simple 3-D Euclidean
space precludes the possibility of the Big Bang model. He
says: “No structure in three dimensional space, born from an
explosion that occurred 10 to 20 billion years ago, could
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resemble the Universe we observe”. The key to Selleri’s
theory is absolute simultaneity, obtained by using a term
e; (the coefficient of = in the transformation of time) in
the Lorentz transformations, so that e; =0. Setting e; =0
separates time and space, and a conception of reality is
introduced in which no room is left for a fourth dimension.
Both Big Bang and its progenitor General Relativity depend
critically on 4-D Minkowski space, so the argument regressed
even further to the viability of Relativity itself. And here is
where the big guns come in!

World-renowned mathematical physicist Professor Hu-
seyin Yilmaz, formerly of the Institute for Advanced Studies
at Princeton University, and his hands-on experimentalist
colleague Professor Carrol Alley of the University of Mary-
land, introduced us to the Yilmaz cosmology. Altogether 4
papers were presented at CCC-1 on various aspects of Yilmaz
theory, and a fifth, by Dr. Hal Puthoff of the Institute for
Advanced Studies at Austin, was brought to the conference
but not presented. It is no longer controversial to suggest
that GR has flaws, although I still feel awkward saying it
out loud! Professor Yilmaz focussed on the fact that GR
excludes gravitational stress-energy as a source of curvature.
Consequently, stress-energy is merely a coordinate artefact
in GR, whereas in the Yilmaz modification it is a true tensor.
Hal Puthoff described the GR term to me as a “pseudo-
tensor, which can appear or disappear depending on how
you treat mass”. The crucial implication of this, in the words
of Professor Alley, is that since “interactions are carried
by the field stress energy, there are no interactive n-body
solutions to the field equations of General Relativity”. In
plain language, GR is a single-body description of gravity!
The Yilmaz equations contain the correct terms, and they
have been applied with success to various vexing problems,
for example the precession of Mercury’s perihelion, lunar
laser ranging measurements, the flying of atomic clocks in
aircraft, the relativistic behaviour of clocks in the GPS, and
the predicted Sagnac effect in the one-way speed of light
on a rotating table. Anecdote from Professor Alley: at a
lecture by Einstein in the 1920’s, Professor Sagnac was
in the audience. He questioned Einstein on the gedanken
experiment regarding contra-radiating light on a rotating
plate. Einstein thought for a while and said, “That has got
nothing to do with relativity”. Sagnac loudly replied, “In
that case, Dr. Einstein, relativity has got nothing to do with
reality!”

The great observational “proof” of Big Bang theory is
undoubtedly the grandly titled Cosmic Microwave Back-
ground Radiation, stumbled upon by radio engineers Penzias
and Wilson in 1965, hijacked by Princeton cosmologist Jim
Peebles, and demurely described by UC’s COBE data anal-
yser Dr. George Smoot as “like looking at the fingerprint of
God”. Well, it’s come back to haunt them! I was delighted
that despite some difficulties Glenn Starkman of Case West-
ern Reserve University was able to get his paper presented

at the conference as I had been keenly following his work
on the Wilkinson Microwave Anisotropy Probe (WMAP)
data. Dr. Starkman has discovered some unexpected (for Big
Bangers) characteristics (he describes them as “bizarre”) in
the data that have serious consequences for the Standard
Model. Far from having the smooth, Gaussian distribution
predicted by Big Bang, the microwave picture has distinct
anisotropies, and what’s more says Starkman, they are clearly
aligned with local astrophysical structures, particularly the
ecliptic of the Solar System. Once the dipole harmonic is
stripped to remove the effect of the motion of the Solar
System, the other harmonics, quadrupole, octopole, and so
on reveal a distinct alignment with local objects, and show
also a preferred direction towards the Virgo supercluster.
Conference chair, plasma physicist Eric Lerner concurred in
his paper. He suggested that the microwave background is
nothing more than a radio fog produced by plasma filaments,
which has reached a natural isotropic thermal equilibrium
of just under 3K. The radiation is simply starlight that has
been absorbed and re-radiated, and echoes the anisotropies
of the world around us. These findings correlate with the
results of a number of other independent studies, including
that of Larson and Wandelt at the University of Illinois,
and also of former Cambridge enfant terrible and current
Imperial College theoretical physics prodigy, Professor Jodo
Magueijo. Quote from Starkman: “This suggests that the
reported microwave background fluctuations on large ang-
ular scales are not in fact cosmic, with important conseq-
uences”. Phew!

The final day saw us discussing viable alternative cos-
mologies, and here one inevitably leans towards personal
preferences. My own bias is unashamedly towards scientists
who adopt the classical empirical method, and there is no
better example of this than Swedish plasma physics pioneer
and Nobel laureate Hannes Alfven. Consequently, I favoured
the paper on Plasma Cosmology presented by Eric Lerner,
and as a direct result of that inclination find it very difficult
here to be brief! Lerner summarised the basic premises: most
of the Universe is plasma, so the effect of electromagnetic
force on a cosmic scale is at least comparable to gravitation.
Plasma cosmology assumes no origin in time for the Uni-
verse, and can therefore accommodate the conservation of
energy/matter. Since we see evidence of evolution all around
us, we can assume evolution in the Universe, though not at
the pace or on the scale of the Big Bang. Lastly, plasma
cosmology tries to explain as much of the Universe as pos-
sible using known physics, and does not invoke assistance
from supernatural elements. Plasmas are scale invariant, so
we can safely infer large-scale plasma activity from what we
see terrestrially. Gravity acts on filaments, which condense
into “blobs” and disks form. As the body contracts, it gets rid
of angular momentum which is conducted away by plasma.
Lerner’s colleague Anthony Peratt of Los Alamos Laboratory
modelled plasma interaction on a computer and has arrived
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Schedule of Presentations

Name

Location

Paper Title

Antonio Alfonso-Faus
aalfonsofaus@yahoo.es

Madrid Polytech. Univ.,
Spain

Mass boom vs Big Bang

Carrol Alley
coalley@physics.umd.edu

Univ. of Maryland,
USA

Going “beyond Einstein” with Yilmaz theory

José Almeida
bda@fisica.uminho.pt

Universidade do Minho

Geometric drive of Universal expansion

Thomas Andrews
tba@xoba.com

USA

Falsification of the expanding Universe model

Yurij Baryshev
yuba@astro.spbu.ru

St. Petersburg Univ.,
Russia

Conceptual problems of the standard cosmological model

Yurij Baryshev
yuba@astro.spbu.ru

St. Petersburg Univ.,
Russia

Physics of gravitational interaction

Alain Blanchard
alain.blanchard@ast.obs-mip.fr

Lab. d’Astrophys.
Toulouse, France

The Big Bang picture: a wonderful success of modern science

M. de Campos
campos@dfis.ufrr.br

Univ. Federal de
Roraima, Brazil

The Dyer-Roeder relation

George Chapline
chaplinel @lInl.gov

Lawrence Livermore
National Lab., USA

Tommy Gold revisited

Mike Disney
mike.disney@astro.cf.ac.uk

Univ. of Cardiff,
Great Britain

The insignificance of current cosmology

Anne M. Hofmeister and
R.E.Criss hofmeist@wustl.edu

Washington Univ., USA

Implications of thermodynamics on cosmologic models

Michael Ibison
ibison@earthtech.org

Inst. for Adv. Studies,
Austin, USA

The Yilmaz cosmology

Michael Ibison
ibison@earthtech.org

Inst. for Adv. Studies,
Austin, USA

The steady-state cosmology

Michael Ivanov
ivanovma@gw.bsuir.unibel.by

Belarus State Univ.,
Belarus

Low-energy quantum gravity

Moncy John
moncyjohn@yahoo.co.uk

St. Thomas College,
India

Decelerating past for the Universe?

Christian Joos and Josef Lutz
jooss@ump.gwdg.de;
josef.lutz@etit.tu-chemnitz.de

Univ. of Gottingen;
Chemnitz Univ.,
Germany

Quantum redshift

Christian Joos and Josef Lutz
jooss@ump.gwdg.de;
josef.lutz@etit.tu-chemnitz.de

Univ. of Gottingen;
Chemnitz Univ.,
Germany

Evolution of Universe in high-energy physics

S.P. Leaning

High redshift Supernovae data show no time dilation

Eric Lerner
elerner@igc.org

Lawrenceville Plasma
Physics, USA

Is the Universe expanding? Some tests of physical geometry
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Schedule of Presentations (continue)

Eric Lerner
elerner@igc.org

Lawrenceville Plasma
Physics, USA

Overview of plasma cosmology

Sergey Levshakov
lev@astro.ioffe.rssi.ru

Ioffe Phys. Tech. Inst.,
St. Petersburg, Russia

The cosmological variability of the fine-structure constant

Martin Lopez-Corredoira
martinlc@iac.es

Inst. de Astrofisica de
Canarias, Spain

Research on non-cosmological redshifts

Oliver Manuel
om@umr.edu

University of Missouri,
USA

Isotopes tell Sun’s origin and operation

Jaques Moret-Bailly
Jacques.Moret-Bailly@u-bourgogne. fr

France

Parametric light-matter interactions

Frank Potter and Howard Preston
drpotter@lycos.com

Univ. of California;
Preston Research, USA

Large-scale gravitational quantisation states

Eugene Savov
eugenesavov(@mail.orbitel.bg

Bulgarian Acad.
of Sciences

Unique firework Universe and 3-D spiral code

Riccardo Scarpa
rscarpa@eso.org

European Southern
Observatory, Chile

Modified Newtonian Dynamics: alternative to non-baryonic dark matter

Riccardo Scarpa, Gianni Marconi,
and Roberto Gilmozzi
rscarpa(@eso.0rg; gmarconi(@eso.org;
rgilmozz@eso.org

European Southern
Observatory, Chile

Using globular clusters to test gravity

Donald Scott
dascott2@cox.net

USA

Real properties of magnetism and plasma

Franco Selleri
Franco.Selleri@ba.infn.it

Universita di Bari, Italy

Absolute simultaneity forbids Big Bang

Glenn Starkman
starkman@balin.cwru.edu

Case Western Reserve
Univ., USA

Is the low-lambda microwave background cosmic?

Glenn Starkman
starkman@pbalin.cwru.edu

Case Western Reserve
Univ., USA

Differentiating between modified gravity and dark energy

Tuomo Suntola
tuomo.suntola@sci.fi

Finland

Spherically closed dynamic space

Francesco Sylos Labini

E. Fermi Centre, Italy

Non-linear structures in gravitation and cosmology

Y. P. Varshni
ypvsj@uottawa.ca

Univ. of Ottawa,
Canada

Common absorption lines in two quasars

Y. P. Varshni, J. Talbot and Z. Ma
ypvsj@uottawa.ca

Univ. of Ottawa; Chin.
Acad. of Sci. (China)

Peaks in emission lines in the spectra of quasars

Thomas van Flandern
tomvf@metaresearch.org

Meta Research, USA

Top problems with Big Bang: the light elements

Mogens Wegener
mwegener@aarhusmail.dk

University of Aarhus,
Denmark

Kinematic cosmology

Huseyin Yilmaz

Princeton Univ., USA

Beyond Einstein
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at a compelling simulation of the morphogenesis of galaxies.
Since plasma cosmology has no time constraints, the dev-
elopment of large-scale structures — so problematic for Big
Bang — is accommodated. Lerner admits that there’s still a
lot of work to be done, but with the prospect of more research
funding coming our way, he foresees the tidying up of the
theory into a workable cosmological model.

Dr. Alain Blanchard of the Laboratoire d’Astrophysique
in Toulouse had come to CCC-1 explicitly to defend Big
Bang, and he did so admirably. My fears that the inclusion
of a single speaker against the motion might amount to mere
tokenism were entirely unfounded. Despite the fact that many
of us disagreed with much of what he said, he acquitted
himself most competently and I would say ended up making
a number of good friends at the conference. Two quotes
from Dr. Blanchard: “We are all scientists, and we all want
to progress. Where we differ is in our own prejudice.” “When
you do an experiment, you can get a ‘ves’ or ‘no’ answer from
your equipment. When you work with astrophysical data,
you are dealing with an altogether more complex situation,
infused with unknowns.”

No account of CCC-1 would be near complete without
a summary of a paper that caught all of us by complete
surprise. Professor Oliver Manuel is not an astronomer. Nor
indeed is he a physicist. He is a nuclear chemist, chairman of
the Department of Chemistry at the University of Missouri,
and held in high enough esteem to be one of a handful of
scientists entrusted with the job of analysing Moon rock
brought back by the Apollo missions. His “telescope” is
a mass spectrometer, and he uses it to identify and track
isotopes in the terrestrial neighbourhood. His conclusions
are astonishing, yet I can find no fault with his arguments.
The hard facts that emerge from Professor Manuel’s study
indicate that the chemical composition of the Sun beneath
the photosphere is predominantly iron! Manuel’s thesis has
passed peer review in several mainstream journals, including
Nature, Science, and the Journal of Nuclear Fusion. He
derives a completely revolutionary Solar Model, one which
spells big trouble for BBN. Subsequent investigation has
shown that it is likely to represent a major paradigm shift
in solar physics, and has implications also for the field of
nuclear chemistry. He makes the following claims:

1. The chemical composition of the Sun is predominantly

iron.

2. The energy of the Sun is not derived from nuclear
fusion, but rather from neutron repulsion.

3. The Sun has a solid, electrically conducting ferrite
surface beneath the photosphere, and rotates uniformly
at all latitudes.

4. The solar system originated from a supernova about 5
billion years ago, and the Sun formed from the neutron
star that remained.

Manuel’s study contains much more than the sample points

mentioned above. Data freely available from NASA’s SOHO
and TRACE satellites graphically and unambiguously sup-
port Manuel’s contentions (to the extent of images illustrating
fixed surface formations revolving with a period of 27.3
days), and suggest that the standard Solar Model is grossly
inaccurate. The implications, if Manuel’s ideas are validated,
are exciting indeed. His words: “The question is, are neutron
stars ‘dead’ nuclear matter, with tightly bound neutrons
at minus 93 MeV relative to the free neutron, as widely
believed? Or are neutron stars the greatest known source of
nuclear energy, with neutrons at plus 10 to 22 MeV relative
to free neutrons, as we conclude from the properties of the
2,850 known isotopes?”

The conference concluded with a stirring concert by a
3-piece baroque chamber music ensemble, and it gave me
cause to reflect that it appeared that only in our appreciation
of music did we find undiluted harmony. That the Big Bang
theory will pass into history as an artefact of man’s obsession
with dogma is a certainty; it will do so on its own merits,
however, because it stands on feet of clay. For a viable
replacement theory to emerge solely from the efforts of
the Alternative Cosmology Group is unlikely unless the
group can soon find cohesive direction, and put into practice
the undertaking that we become completely interdisciplinary
in our approach. Nonetheless, that there is a crisis in the
world of science is now confirmed. Papers presented at the
conference by some of the world’s leading scientists showed
beyond doubt that the weight of scientific evidence clearly
indicates that the dominant theory on the origin and destiny
of the Universe is deeply flawed. The implications of this
damning consensus are serious indeed, and will in time
fundamentally affect not only the direction of many scientific
disciplines, but also threaten to change the very way that we
do science.

24 H. Ratcliffe. The First Crisis in Cosmology Conference. Mongao, Portugal, June 23-25 2005



October, 2005

PROGRESS IN PHYSICS

Volume 3

The Michelson and Morley 1887 Experiment and the Discovery
of Absolute Motion

Reginald T. Cahill

School of Chemistry, Physics and Earth Sciences, Flinders University, Adelaide 5001, Australia
E-mail: Reg.Cahill@flinders.edu.au

Physics textbooks assert that in the famous interferometer 1887 experiment to detect
absolute motion Michelson and Morley saw no rotation-induced fringe shifts — the
signature of absolute motion; it was a null experiment. However this is incorrect. Their
published data revealed to them the expected fringe shifts, but that data gave a speed
of some 8 km/s using a Newtonian theory for the calibration of the interferometer,
and so was rejected by them solely because it was less than the 30 km/s orbital speed
of the Earth. A 2002 post relativistic-effects analysis for the operation of the device
however gives a different calibration leading to a speed > 300 km/s. So this experiment
detected both absolute motion and the breakdown of Newtonian physics. So far another
six experiments have confirmed this first detection of absolute motion in 1887.

1 Introduction

The first detection of absolute motion, that is motion relative
to space itself, was actually by Michelson and Morley in
1887 [1]. However they totally bungled the reporting of their
own data, an achievement that Michelson managed again
and again throughout his life-long search for experimental
evidence of absolute motion.

The Michelson interferometer was a brilliantly conceived
instrument for the detection of absolute motion, but only in
2002 [2] was its principle of operation finally understood and
used to analyse, for the first time ever, the data from the 1887
experiment, despite the enormous impact of that experiment
on the foundations of physics, particularly as they were laid
down by Einstein. So great was Einstein’s influence that the
1887 data was never re-analysed post-1905 using a proper
relativistic-effects based theory for the interferometer. For
that reason modern-day vacuum Michelson interferometer
experiments, as for example in [3], are badly conceived,
and their null results continue to cause much confusion:
only a Michelson interferometer in gas-mode can detect
absolute motion, as we now see. So as better and better
vacuum interferometers were developed over the last 70
years the rotation-induced fringe shift signature of absolute
motion became smaller and smaller. But what went unnoticed
until 2002 was that the gas in the interferometer was a key
component of this instrument when used as an “absolute
motion detector”, and over time the experimental physicists
were using instruments with less and less sensitivity; and
in recent years they had finally perfected a totally dud in-
strument. Reports from such experiments claim that absolute
motion is not observable, as Einstein had postulated, despite
the fact that the apparatus is totally insensitive to absolute
motion. It must be emphasised that absolute motion is not
inconsistent with the various well-established relativistic ef-

fects; indeed the evidence is that absolute motion is the
cause of these relativistic effects, a proposal that goes back
to Lorentz in the 19th century. Then of course one must
use a relativistic theory for the operation of the Michelson
interferometer. What also follows from these experiments is
that the Einstein-Minkowski spacetime ontology is invalid-
ated, and in particular that Einstein’s postulates regarding the
invariant speed of light have always been in disagreement
with experiment from the beginning. This does not imply
that the use of a mathematical spacetime is not permitted,;
in quantum field theory the mathematical spacetime encodes
absolute motion effects. An ongoing confusion in physics is
that absolute motion is incompatible with Lorentz symmetry,
when the evidence is that it is the cause of that dynamical
symmetry.

2 Michelson interferometer

The Michelson interferometer compares the change in the
difference between travel times, when the device is rotated,
for two coherent beams of light that travel in orthogonal
directions between mirrors; the changing time difference
being indicated by the shift of the interference fringes during
the rotation. This effect is caused by the absolute motion
of the device through 3-space with speed v, and that the
speed of light is relative to that 3-space, and not relative to
the apparatus/observer. However to detect the speed of the
apparatus through that 3-space gas must be present in the
light paths for purely technical reasons. A theory is required
to calibrate this device, and it turns out that the calibration
of gas-mode Michelson interferometers was only worked out
in 2002. The post relativistic-effects theory for this device is
remarkably simple. The Fitzgerald-Lorentz contraction effect
causes the arm AB parallel to the absolute velocity to be
physically contracted to length

R. T. Cahill. The Michelson and Morley 1887 Experiment and the Discovery of Absolute Motion 25



Volume 3

PROGRESS IN PHYSICS

October, 2005

/ V2

The time t 45 to travel AB is set by Vigp = L) +vias,
while for BAby Vtgys = Lj| — vtpa, where V =c/n is the
speed of light, with n the refractive index of the gas present
(we ignore here the Fresnel drag effect for simplicity — an
effect caused by the gas also being in absolute motion). For
the total ABA travel time we then obtain

(M

2LV v2
el

taBa =tap +tpa= (2)

For travel in the AC direction we have, from the Pytha-
goras theorem for the right-angled triangle in Fig. 1 that
(VtAc)2 =I%+ (’UtAc)2 and that tc 4 = tac. Then for the
total AC A travel time

2L
taca =tac +tca = \/ﬁ .

Then the difference in travel time is
2 _ 1\, ¢2 4
=Dl (v4> _
c

c c?

after expanding in powers of v/c (here the sign O means for
“order”). This clearly shows that the interferometer can only
operate as a detector of absolute motion when not in vacuum
(n=1), namely when the light passes through a gas, as in
the early experiments (in transparent solids a more complex
phenomenon occurs and rotation-induced fringe shifts from
absolute motion do not occur). A more general analysis
[2, 9, 10], including Fresnel drag, gives

A3)

At = 4)

2 Lvd

At =k —3 cos [2(6 — )], )
where k*an(n? — 1), while neglect of the Fitzgerald-
Lorentz contraction effect gives k?an3~1 for gases,
which is essentially the Newtonian calibration that Michelson
used. All the rotation-induced fringe shift data from the 1887
Michelson-Morley experiment, as tabulated in [1], is shown
in Fig. 2. The existence of this data continues to be denied
by the world of physics.

The interferometers are operated with the arms horizont-
al, as shown by Miller’s interferometer in Fig. 3. Then in (5)
0 is the azimuth of one arm (relative to the local meridian),
while 1 is the azimuth of the absolute motion velocity
projected onto the plane of the interferometer, with projected
component vp. Here the Fitzgerald-Lorentz contraction is a
real dynamical effect of absolute motion, unlike the Einstein
spacetime view that it is merely a spacetime perspective
artefact, and whose magnitude depends on the choice of
observer. The instrument is operated by rotating at a rate of
one rotation over several minutes, and observing the shift in
the fringe pattern through a telescope during the rotation.

Y
b
e~
oy

—

Fig. 1: Schematic diagrams of the Michelson Interferometer, with
beamsplitter/mirror at A and mirrors at B and C' on arms from A,
with the arms of equal length L when at rest. D is the detector
screen. In (a) the interferometer is at rest in space. In (b) the
interferometer is moving with speed v relative to space in the
direction indicated. Interference fringes are observed at D. If the
interferometer is rotated in the plane through 90°, the roles of arms
AC and AB are interchanged, and during the rotation shifts of
the fringes are seen in the case of absolute motion, but only if the
apparatus operates in a gas. By measuring fringe shifts the speed v
may be determined.

Then fringe shifts from six (Michelson and Morley) or twenty
(Miller) successive rotations are averaged, and the average
sidereal time noted, giving in the case of Michelson and
Morley the data in Fig. 2, or the Miller data like that in
Fig. 4. The form in (5) is then fitted to such data, by varying
the parameters vp and 9. However Michelson and Morley
implicitly assumed the Newtonian value k£ = 1, while Miller
used an indirect method to estimate the value of k, as he
understood that the Newtonian theory was invalid, but had
no other theory for the interferometer. Of course the Einstein
postulates have that absolute motion has no meaning, and so
effectively demands that £ = 0. Using £ = 1 gives only a
nominal value for vp, being some 8 km/s for the Michelson
and Morley experiment, and some 10 km/s from Miller; the
difference arising from the different latitude of Cleveland
and Mt. Wilson. The relativistic theory for the calibration of
gas-mode interferometers was first used in 2002 [2].

3 Michelson-Morley data

Fig.2 shows all the Michelson and Morley air-mode inter-
ferometer fringe shift data, based upon a total of only 36
rotations in July 1887, revealing the nominal speed of some
8km/s when analysed using the prevailing but incorrect
Newtonian theory which has & = 1 in (5); and this value was
known to Michelson and Morley. Including the Fitzgerald-
Lorentz dynamical contraction effect as well as the effect of
the gas present as in (5) we find that ng,;. = 1.00029 gives
k2 =0.00058 for air, which explains why the observed fringe
shifts were so small. We then obtain the speeds shown in
Fig. 2. In some cases the data does not have the expected form
in (5); because the device was being operated at almost the
limit of sensitivity. The remaining fits give a speed in excess
of 300km/s. The often-repeated statement that Michelson
and Morley did not see any rotation-induced fringe shifts
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Fig. 2: Shows all the Michelson-Morley 1887 data after removal of
the temperature induced linear fringe drifts. The data for each 360°
full turn (the average of 6 individual turns) is divided into the 1st and
2nd 180° parts and plotted one above the other. The dotted curve
shows a best fit to the data using (5), while the full curves show the
expected forms using the Miller direction for v and the location and
times of the Michelson-Morley observations in Cleveland, Ohio in
July, 1887. While the amplitudes are in agreement in general with
the Miller based predictions, the phase varies somewhat. Miller also
saw a similar effect. This may be related to the Hick’s effect [4]
when, necessarily, the mirrors are not orthogonal, or may correspond
to a genuine fluctuation in the direction of v associated with wave
effects. We see that this data corresponds to a speed in excess of
300 km/s, and not the 8 km/s reported in [1], which was based on
using Newtonian physics to calibrate the interferometer.

Fig. 3:
L =32m achieved by multiple reflections. Used by Miller on
Mt.Wilson to perform the 1925-1926 observations of absolute
motion. The steel arms weighed 1200 kilograms and floated in
a tank of 275 kilograms of Mercury. From Case Western Reserve
University Archives.

Miller’s interferometer with an effective arm length of

is completely wrong; all physicists should read their paper
[1] for a re-education, and indeed their paper has a table
of the observed fringe shifts. To get the Michelson-Morley
Newtonian based value of some 8km/s we must multiply
the above speeds by k =+/0.00058 =0.0241. They rejected
their own data on the sole but spurious ground that the value
of 8 km/s was smaller than the speed of the Earth about the
Sun of 30km/s. What their result really showed was that
(i) absolute motion had been detected because fringe shifts
of the correct form, as in (5), had been detected, and (ii)
that the theory giving k? =1 was wrong, that Newtonian
physics had failed. Michelson and Morley in 1887 should
have announced that the speed of light did depend of the
direction of travel, that the speed was relative to an actual
physical 3-space. However contrary to their own data they
concluded that absolute motion had not been detected. This
bungle has had enormous implications for fundamental the-
ories of space and time over the last 100 years, and the
resulting confusion is only now being finally corrected.

4 Miller interferometer

It was Miller [4] who saw the flaw in the 1887 paper and
realised that the theory for the Michelson interferometer must
be wrong. To avoid using that theory Miller introduced the
scaling factor k, even though he had no theory for its value.
He then used the effect of the changing vector addition of
the Earth’s orbital velocity and the absolute galactic velocity
of the solar system to determine the numerical value of k,
because the orbital motion modulated the data, as shown in
Fig. 5. By making some 12,000 rotations of the interferometer
at Mt. Wilson in 1925/26 Miller determined the first estimate
for k and for the absolute linear velocity of the solar system.
Fig. 4 shows typical data from averaging the fringe shifts
from 20 rotations of the Miller interferometer, performed
over a short period of time, and clearly shows the expected
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Fig. 4: Typical Miller rotation-induced fringe shifts from average
of 20 rotations, measured every 22.5°, in fractions of a wavelength
AN/, vs azimuth 6 (deg), measured clockwise from North, from
Cleveland Sept. 29, 1929 16:24 UT; 11:29 average sidereal time.
This shows the quality of the fringe data that Miller obtained, and
is considerably better than the comparable data by Michelson and
Morley in Fig. 2. The curve is the best fit using the form in (5)
but including a Hick’s [4] cos (8 — 3) component that is required
when the mirrors are not orthogonal, and gives ¥ = 158°, or 22°
measured from South, and a projected speed of vp =351 km/s. This
value for v is different from that in Fig. 2 because of the difference
in latitude of Cleveland and Mt. Wilson. This process was repeated
some 12,000 times over days and months throughout 1925/1926
giving, in part, the data in Fig. 5.

form in (5) (only a linear drift caused by temperature effects
on the arm lengths has been removed — an effect also
removed by Michelson and Morley and also by Miller). In
Fig. 4 the fringe shifts during rotation are given as fractions
of a wavelength, AA/A= At/T, where At is given by (5)
and T is the period of the light. Such rotation-induced fringe
shifts clearly show that the speed of light is different in
different directions. The claim that Michelson interferome-
ters, operating in gas-mode, do not produce fringe shifts
under rotation is clearly incorrect. But it is that claim that
lead to the continuing belief, within physics, that absolute
motion had never been detected, and that the speed of light
is invariant. The value of % from such rotations together
lead to plots like those in Fig. 5, which show % from the
1925/1926 Miller [4] interferometer data for four different
months of the year, from which the RA =5.2hr is readily
apparent. While the orbital motion of the Earth about the Sun
slightly affects the RA in each month, and Miller used this
effect do determine the value of &, the new theory of gravity
required a reanalysis of the data [9, 11], revealing that the
solar system has a large observed galactic velocity of some
420+30km/s in the direction (RA =5.2 hr, Dec =—67 deg).
This is different from the speed of 369 km/s in the direction
(RA =11.20 hr, Dec =—7.22 deg) extracted from the Cosmic
Microwave Background (CMB) anisotropy, and which de-
scribes a motion relative to the distant universe, but not
relative to the local 3-space. The Miller velocity is explained
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Fig. 5: Miller azimuths 9, measured from south and plotted aga-
inst sidereal time in hrs, showing both data and best fit of theory
giving v =433km/s in the direction (= 5.2%,5 =—67°), using
n =1.000226 appropriate for the altitude of Mt. Wilson. The
variation form month to month arises from the orbital motion of
the Earth about the Sun: in different months the vector sum of the
galactic velocity of the solar system with the orbital velocity and
sun in-flow velocity is different. As shown in Fig. 6 DeWitte using
a completely different experiment detected the same direction and
speed.

by galactic gravitational in-flows™.

Two old interferometer experiments, by Illingworth [5]
and Joos [6], used helium, enabling the refractive index
effect to be recently confirmed, because for helium, with n =
=1.000036, we find that k% =0.00007. Until the refractive
index effect was taken into account the data from the helium-
mode experiments appeared to be inconsistent with the data
from the air-mode experiments; now they are seen to be
consistent. Ironically helium was introduced in place of air
to reduce any possible unwanted effects of a gas, but we
now understand the essential role of the gas. The data from
an interferometer experiment by Jaseja et al [7], using two
orthogonal masers with a He-Ne gas mixture, also indicates
that they detected absolute motion, but were not aware of
that as they used the incorrect Newtonian theory and so
considered the fringe shifts to be too small to be real, re-
miniscent of the same mistake by Michelson and Morley.
The Michelson interferometer is a 2nd order device, as the
effect of absolute motion is proportional to (v/c)?, as in (5).

5 1st order experiments

However much more sensitive Ist order experiments are
also possible. Ideally they simply measure the change in
the one-way EM travel-time as the direction of propagation
is changed. Fig. 6 shows the North-South orientated coaxial
cable Radio Frequency (RF) travel time variations measured
by DeWitte in Brussels in 1991 [9, 10, 11], which gives the
same RA of absolute motion as found by Miller. That ex-

*See online papers http://www.mountainman.com.au/process_physics/
http://www.scieng.flinders.edu.au/cpes/people/cahill_r/processphysics.html
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Fig. 6: Variations in twice the one-way travel time, in ns, for
an RF signal to travel 1.5 km through a coaxial cable between
Rue du Marais and Rue de la Paille, Brussels. An offset has been
used such that the average is zero. The cable has a North-South
orientation, and the data is the difference of the travel times for
NS and SN propagation. The sidereal time for maximum effect
of ~5hr and ~17hr (indicated by vertical lines) agrees with the
direction found by Miller. Plot shows data over 3 sidereal days and
is plotted against sidereal time. DeWitte recorded such data from
178 days, and confirmed that the effect tracked sidereal time, and
not solar time. Miller also confirmed this sidereal time tracking.
The fluctuations are evidence of turbulence in the flow.

periment showed that RF waves travel at speeds determ-
ined by the orientation of the cable relative to the Miller
direction. That these very different experiments show the
same speed and RA of absolute motion is one of the most
startling discoveries of the twentieth century. Torr and Kolen
[8] using an East-West orientated nitrogen gas-filled coaxial
cable also detected absolute motion. It should be noted that
analogous optical fibre experiments give null results for
the same reason, apparently, that transparent solids in a
Michelson interferometer also give null results, and so be-
have differently to coaxial cables.

Modern resonant-cavity interferometer experiments, for
which the analysis leading to (5) is applicable, use vacuum
with n = 1, and then k£ = 0, predicting no rotation-induced
fringe shifts. In analysing the data from these experiments the
consequent null effect is misinterpreted, as in [3], to imply
the absence of absolute motion. But it is absolute motion
which causes the dynamical effects of length contractions,
time dilations and other relativistic effects, in accord with
Lorentzian interpretation of relativistic effects. The detection
of absolute motion is not incompatible with Lorentz sym-
metry; the contrary belief was postulated by Einstein, and
has persisted for over 100 years, since 1905. So far the
experimental evidence is that absolute motion and Lorentz
symmetry are real and valid phenomena; absolute motion is
motion presumably relative to some substructure to space,
whereas Lorentz symmetry parameterises dynamical effects
caused by the motion of systems through that substructure.
There are novel wave phenomena that could also be studied;

see footnote on page 28. In order to check Lorentz symmetry
we can use vacuum-mode resonant-cavity interferometers,
but using gas within the resonant-cavities would enable these
devices to detect absolute motion with great precision.

6 Conclusions

So absolute motion was first detected in 1887, and again
in at least another six experiments over the last 100 years.
Had Michelson and Morley been as astute as their younger
colleague Miller, and had been more careful in reporting their
non-null data, the history of physics over the last 100 years
would have totally different, and the spacetime ontology
would never have been introduced. That ontology was only
mandated by the mistaken belief that absolute motion had
not been detected. By the time Miller had sorted out that
bungle, the world of physics had adopted the spacetime
ontology as a model of reality because that model appeared to
be confirmed by many relativistic phenomena, mainly from
particle physics, although these phenomena could equally
well have been understood using the Lorentzian interpreta-
tion which involved no spacetime. We should now under-
stand that in quantum field theory a mathematical spacetime
encodes absolute motion effects upon the elementary particle
systems, but that there exists a physically observable foliation
of that spacetime into a geometrical model of time and a
separate geometrical model of 3-space.
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The Gravity Probe B (GP-B) satellite experiment will measure the precession of on-
board gyroscopes to extraordinary accuracy. Such precessions are predicted by General
Relativity (GR), and one component of this precession is the “frame-dragging” or
Lense-Thirring effect, which is caused by the rotation of the Earth. A new theory of
gravity, which passes the same extant tests of GR, predicts, however, a second and
much larger “frame-dragging” precession. The magnitude and signature of this larger
effect is given for comparison with the GP-B data.

1 Introduction

The Gravity Probe B (GP-B) satellite experiment was launch-
ed in April 2004. It has the capacity to measure the precession
of four on-board gyroscopes to unprecedented accuracy
[1, 2, 3, 4]. Such a precession is predicted by the Einstein
theory of gravity, General Relativity (GR), with two com-
ponents (i) a geodetic precession, and (ii) a “frame-dragging”
precession known as the Lense-Thirring effect. The latter is
particularly interesting effect induced by the rotation of the
Earth, and described in GR in terms of a “gravitomagnetic”
field. According to GR this smaller effect will give a pre-
cession of 0.042 arcsec per year for the GP-B gyroscopes.
However a recently developed theory gives a different ac-
count of gravity. While agreeing with GR for all the standard
tests of GR this theory gives a dynamical account of the so-
called “dark matter” effect in spiral galaxies. It also success-
fully predicts the masses of the black holes found in the
globular clusters M 15 and G1. Here we show that GR and the
new theory make very different predictions for the “frame-
dragging” effect, and so the GP-B experiment will be able
to decisively test both theories. While predicting the same
earth-rotation induced precession, the new theory has an
additional much larger “frame-dragging” effect caused by
the observed translational motion of the Earth. As well the
new theory explains the “frame-dragging” effect in terms of
vorticity in a “substratum flow”. Herein the magnitude and
signature of this new component of the gyroscope precession
is predicted for comparison with data from GP-B when it
becomes available.

2 Theories of gravity

The Newtonian “inverse square law” for gravity,

Gmlmg

F= ) (M

r2

was based on Kepler’s laws for the motion of the planets.
Newton formulated gravity in terms of the gravitational ac-
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celeration vector field g (r,t), and in differential form

V.g = —-47Gp, 2)

where p(r,t) is the matter density. However there is an
alternative formulation [5] in terms of a vector “flow” field
v(r,t) determined by

ﬁ(v,v) + V. [(v.V)v] = —4nGp,

3
Er 3)
with g now given by the Euler “fluid” acceleration
ov dv
= — . =—. 4
g= 5 T(vV)v=— 4)

Trivially this g also satisfies (2). External to a spherical
mass M of radius R a velocity field solution of (2) is

2GM |

v(r)=— . b r>R, (5)
which gives from (4) the usual inverse square law g field
GM
g(r)=— 2 r, r>R. (6)

However the flow equation (2) is not uniquely determined
by Kepler’s laws because

%(V.v) + V. [(v.V)V] + C(v) = —4nGp, (7)
where o
C(v) = 3 [(trD)? — tr(D?)], (8)
and L /8 5
Dij:z(a;};+az>’ ©)

also has the same external solution (5), because C(v)=0
for the flow in (5). So the presence of the C(v) would
not have manifested in the special case of planets in orbit
about the massive central sun. Here o is a dimensionless
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constant — a new gravitational constant, in addition to usual
the Newtonian gravitational constant G. However inside a
spherical mass we find [5] that C'(v)#0, and using the
Greenland borehole g anomaly data [4] we find that o~ ! =
=1394+5, which gives the fine structure constant « =e?//c ~
~1/137 to within experimental error. From (4) we can write

V.g =—4nGp — 4nGppyy,, (10)

where

@ 2 2
= nC [(trD)? — tr (D?)],
which introduces an effective “matter density” representing
the flow dynamics associated with the C'(v) term. In [5] this
dynamical effect is shown to be the “dark matter” effect.
The interpretation of the vector flow field v is that it is a
manifestation, at the classical level, of a quantum substratum
to space; the flow is a rearrangement of that substratum, and
not a flow through space. However (7) needs to be further
generalised [5] to include vorticity, and also the effect of the
motion of matter through this substratum via

Vg {ro(t), t} = vo(t) — v{ro(t),}, (12)

where vq(t) is the velocity of an object, at ro(t), relative to
the same frame of reference that defines the flow field; then
vy is the velocity of that matter relative to the substratum.
The flow equation (7) is then generalised to, with d/dt =
= 0/0t + v.V the Euler fluid or total derivative,

)

Ppu(r)

dD;; 6 2y, trD 03
@t 5 0+ (Dy = uD)+
05 o
+ 5 g [(trD)? =t (D*)] + (QD - D)y = (13)
6 vhvl .
= 47er(37 + s +> L1 =123
871G
VX (V xv) = %VR, (14)
i(E-2)-
1 T; T . 15)
— _5 €ijk W = —5 €ijk (V X V)Icy

and the vorticity vector field is @ = V x v. For zero vorticity
and vg < ¢ (13) reduces to (7). We obtain from (14) the Biot-
Savart form for the vorticity

3./ p(I'/,t)

2
Q(r,t):c—f/d r

The path rq(2) of an object through this flow is obtained
by extremising the relativistic proper time

rlro] = /dt( —Zf)l/z
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ve(r',t) x (r—1'). (16)

|r — /|3 R

an

giving, as a generalisation of (4), the acceleration

dv, ov
dtoz[atJr(v.V)v}Jr(va)va
ve 1d ()  (9)
vi2dt\c2 )’
e

Formulating gravity in terms of a flow is probably un-
familiar, but General Relativity (GR) permits an analogous
result for metrics of the Panlevé-Gullstrand class [7],

1
A7 = gy datda® = df® —  [dr - v(r,t)dt]’.  (19)

The external-Schwarzschild metric belongs to this class
[8], and when expressed in the form of (19) the v field is
identical to (5). Substituting (19) into the Einstein equations

1 831G
Guu = R,uu - 5 Rguu = CT Tp,l/) (20)
gives
Goo = Z v; G — ¢ Z Gojv; —
i,j=1,2,3 j=1,2,3
—c> " vGio+Goo,
1=1,2,3 (21)
Gy = — Z Gijvj +c*Gio,
7=1,2,3
Gl]:gl]1 i)j:17273)
where the G,,,, are given by
1
goo = 5 [(trD)Z — tI‘(Dz)] ,
1
Gio = Goi = —E[V x (Vxv)],,
(22)
d 1
gij ZE (Dij —51':,' trD) + (Dl‘j 5 51‘]‘ tID) trD —

1
— 5 0 tr(D?) + (2D - DQ)j, 4,7=1,2,3

and so GR also uses the Euler “fluid” derivative, and we
obtain a set of equations analogous but not identical to (13)-
(14). In vacuum, with T},,, = 0, we find that (22) demands that

[(trD)? — tr(D?)] =0. (23)

This simply corresponds to the fact that GR does not
permit the “dark matter” dynamical effect, namely that
Ppar =0, according to (10). This happens because GR was
forced to agree with Newtonian gravity, in the appropriate
limits, and that theory also has no such effect. The predictions
from (13)—(14) and from (22) for the Gravity Probe B exper-
iment are different, and provide an opportunity to test both
gravity theories.
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Fig. 1: Shows the Earth (N is up) and vorticity vector field com-
ponent & induced by the rotation of the Earth, as in (24). The
polar orbit of the GP-B satellite is shown, S is the gyroscope
starting spin orientation, directed towards the guide star IM Pegasi,
RA =22%53/2.26", Dec=16°50'28.2", and VE is the vernal
equinox.

3 “Frame-dragging” as a vorticity effect

Here we consider one difference between the two theories,
namely that associated with the vorticity part of (18), leading
to the “frame-dragging” or Lense-Thirring effect. In GR
the vorticity field is known as the “gravitomagnetic” field
B =—c&. In both GR and the new theory the vorticity is
given by (16) but with a key difference: in GR vy is only
the rotational velocity of the matter in the Earth, whereas in
(13)—(14) v is the vector sum of the rotational velocity and
the translational velocity of the Earth through the substratum.
At least seven experiments have detected this translational
velocity; some were gas-mode Michelson interferometers
and others coaxial cable experiments [8, 9, 10], and the
translational velocity is now known to be approximately 430
km/s in the direction RA = 5.2%, Dec =—67°. This direction
has been known since the Miller [11] gas-mode interfero-
meter experiment, but the RA was more recently confirmed
by the 1991 DeWitte coaxial cable experiment performed
in the Brussels laboratories of Belgacom [9]. This flow is
related to galactic gravity flow effects [8, 9, 10], and so is
different to that of the velocity of the Earth with respect to the
Cosmic Microwave Background (CMB), which is 369 km/s
in the direction RA = 11.20", Dec =—7.22°.

First consider the common but much smaller rotation
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Fig. 2: Shows the Earth (N is up) and the much larger vorticity
vector field component & induced by the translation of the Earth,
as in (27). The polar orbit of the GP-B satellite is shown, and S is
the gyroscope starting spin orientation, directed towards the guide
star IM Pegasi, RA =22253/2.26", Dec = 16°50'28.2", VE is the
vernal equinox, and V is the direction RA = 5.2h, Dec=—67° of
the translational velocity ve.

induced “frame-dragging” or vorticity effect. Then vg(r) =
=w xr in (16), where w is the angular velocity of the Earth,
giving ,

- G 3(r.L)r — r°L

W(r)=4 55 ,
where L is the angular momentum of the Earth, and r is the
distance from the centre. This component of the vorticity field
is shown in Fig. 1. Vorticity may be detected by observing
the precession of the GP-B gyroscopes. The vorticity term
in (18) leads to a torque on the angular momentum S of the
gyroscope,

F= [ o) 50 < i)

24

c2

(25)

where p is its density, and where vy is used here to describe
the rotation of the gyroscope. Then dS = 7dt is the change in
S over the time interval dt. In the above case vg(r) =s xr,
where s is the angular velocity of the gyroscope. This gives

T=—-Wx8S
=50

and so /2 is the instantaneous angular velocity of precession
of the gyroscope. This corresponds to the well known fluid

(26)
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Fig. 3: Predicted variation of the precession angle A® =

= | AS(t)|/| S(0)|, in arcsec, over one 97 minute GP-B orbit,
from the vorticity induced by the translation of the Earth, as given
by (28). The orbit time begins at location S. Predictions are for
the months of April, August, September and February, labeled by
increasing dash length. The “glitches” near 80 minutes are caused
by the angle effects in (28). These changes arise from the effects of
the changing orbital velocity of the Earth about the Sun. The GP-
B expected angle measurement accuracy is 0.0005 arcsec. Novel
gravitational waves will affect these plots.

result that the vorticity vector is twice the angular velocity
vector. For GP-B the direction of S has been chosen so that
this precession is cumulative and, on averaging over an orbit,
corresponds to some 7.7x107°% arcsec per orbit, or 0.042
arcsec per year. GP-B has been superbly engineered so that
measurements to a precision of 0.0005 arcsec are possible.

However for the unique translation-induced precession
if we use vg ~ vs =430 km/s in the direction RA = 5.2,
Dec =—67°, namely ignoring the effects of the orbital motion
of the Earth, the observed flow past the Earth towards the
Sun, and the flow into the Earth, and effects of the gravita-
tional waves, then (16) gives

2GM vg xr
c? r3

b(r) = . 27

This much larger component of the vorticity field is
shown in Fig. 2. The maximum magnitude of the speed of this
precession component is w/2 = gug/c? = 8x 107 arcsec/s,
where here g is the gravitational acceleration at the altitude of
the satellite. This precession has a different signature: it is not
cumulative, and is detectable by its variation over each single
orbit, as its orbital average is zero, to first approximation.
Fig. 3 shows A® = |AS(¢)|/|S(0)| over one orbit, where,
as in general,

AS(t) = Ut dt’;&)(r(t’))} X S(t) ~

0

~ [/Otdt’;c?/(r(t’))] % S(0).

(28)
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