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The Big Bang: Scientiﬁc Truth Or Cultural Icon?

28 February 2001
Abstract
The scientiﬁc community widely understands that expansion redshifts are the centerpiece of big-bang cosmology. What is generally
unknown is the widespread confusion in the ranks of cosmologists as
to exactly what they are. A minority equate them with Doppler shifts
due to actual recession. A majority, however, claim: (i) “... the [expansion] redshift does not really have anything to do with velocities at
all in cosmology,” (ii) “... it is common but misleading to convert a
large redshift toa recession velocity using the special-relativistic formula 1 + z = (1 + v/c)/(1 − v/c) ,” and (iii) “The truth is that
expansion redshifts are totally diﬀerent from Doppler redshifts, and
the velocities catalogued by astronomers are not the recession velocities used in the velocity-distance law.” Has the scientiﬁc community
been victimized by astronomers as the foregoing implies? Or is it instead that the expansion redshift concept is ﬂawed? This paper shows
it’s the latter, that it was accepted without ever being tested. In fact
modern physics knows nothing of expansion’s redshifts and their presumed origin due to expanding space rather than Doppler recession.

28 February 2001
Abstract
Big-bang cosmology predicts an abundance of ﬁrst generation, Population III stars should have formed after the initial nucleogenesis singularity. In theory these stars were composed mainly of H and He,
with only a trace of heavier elements. Decades of astronomical searches
have failed to locate any that can be deﬁnitely identiﬁed with these
characteristics, thus refuting big bang’s prediction for the origin of the
universe’s two dominant chemical elements. Disproof of big bang’s
nucleosynthesis scenario for the origin of all chemical elements comes
from the heretofore rarely acknowledged discovery of primordial short
half-life extinct natural radioactivity in Earth’s primordial rocks. This
discovery shows (i) the chemical elements of which the earth is composed did not originate in supernova nucleosynthetic reactions and (ii)
the primordial earth formed very rapidly rather than being the product
of slow evolutionary change over geological time. These results, plus
the failure of big bang’s spacetime expansion hypothesis, point to the
need of a new model of the cosmos.

In his article “The new physics — Physical or mathematical science? ”
Oldershaw suggests [1],

Should We Believe the Big Bang Scenario? is the title of the side-bar
in Martin Rees’s recent review of big-bang cosmology [1]. He has done

Previous papers in this series have detailed several lines of experimental evidence which contradict big bang’s fundamental spacetime expansion

1

1
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Robert V. Gentry
The Orion Foundation
P. O. Box 12067
Knoxville, TN 37912
gentryrv@orionfdn.org
28 February 2001
Abstract
In 1936 Hubble expressed his concern about astronomical redshifts
and energy conservation: “Obviously since the product [energy × wavelength] remains constant, redshifts, by increasing wavelengths, must
reduce the energy in the quanta. Any plausible interpretation of redshifts must account for the loss of energy.” The scientiﬁc community
rightly expects that big-bang cosmology resolved this concern consistent with energy conservation. Surprisingly, this did not happen. Instead, cosmologists exempted the big bang from energy conservation,
but without saying how much was lost. This paper shows that, since
t = 1 second after the big bang, expansion redshifting of CBR photons
would have resulted in nonconservation-of-energy losses amounting to
at least thirty million times the mass of the visible universe; moreover,
losses continue at the rate of about a galactic mass every millennium.
These results prove the big bang fails to match the physics of the real
universe, that its expansion redshift hypothesis is fatally ﬂawed, and
hence that the big bang never possessed the qualiﬁcations necessary
for being classiﬁed as a modern scientiﬁc theory.

Robert V. Gentry
The Orion Foundation
P. O. Box 12067
Knoxville, TN 37912
gentryrv@orionfdn.org
28 February 2001
Abstract
Twentieth century cosmologists mistakenly interpreted several apparent agreements with big bang’s predictions as a suﬃcient condition
that the big bang was a valid physical theory. In fact, it was only
a necessary condition. This oversight led cosmologists to accept big
bang’s cornerstone expansion postulate without testing it. Indeed, such
was their conﬁdence that the big bang continued to be promoted even
while contradictions presented by the relativistic operation of the GPS
were ignored. That operation long ago showed unambiguously that the
universe is relativistically formatted in accord with the Schwarzschild
static spacetime solution of the ﬁeld equations, not the FriedmannLemaitre expanding spacetime solution. That one of the preeminent
theories of science is now discovered to have fatal ﬂaws in its cornerstone postulate is a circumstance that is unequaled in modern times. It
may yet become known as one of the greatest faux pas in the history of
science. And it raises the question of whether other prominent modern
scientiﬁc theories likewise have undetected ﬂaws in their cornerstone
postulates.

Disney has noted many uncertainties in big-bang cosmology [1], but he
did not question whether its basic postulates agree with known conservation
laws. This fourth paper does this, speciﬁcally focusing on whether spacetime

Flaws In The Big Bang Point To GENESIS, A
New Millennium Model Of The Cosmos: Part 7 —
Discovery Of A Nearby Universal Center Is The
Smoking Gun Signature Of GENESIS That
Overturns Big Bang’s Cosmological Principle

Flaws In The Big Bang Point To GENESIS, A New
Millennium Model Of The Cosmos: Part 6 —
Ultimate Disproof Of The Big Bang Comes From
Its Bizarre Prediction That Photons Are
Permanently Inscribed With H’s Value At Time Of
Origin

arXiv:physics/0102098 28 Feb 2001
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Flaws In The Big Bang Point To GENESIS, A
New Millennium Model Of The Cosmos: Part 5 —
Relativistic Operation Of The GPS Exposes The
Fatal Flaw In Big Bang’s Cornerstone Expansion
Postulate

arXiv:physics/0102097 28 Feb 2001

28 February 2001

Big bang’s pennies-on-an-expanding balloon illustration depicts ever
increasing separation of galaxies predicated on the assumption that
the universe is governed by Friedmann-Lemaitre spacetime expansion.
There is a signiﬁcant contradiction connected with the eﬀects of this
assumption. It concerns how spacetime expansion is portrayed to interact with gravity. On one hand, clusters of galaxies are pictured as
separating to increasingly greater distances despite their large gravitational attraction. On the other hand, for some mysterious reason
expansion is said to be unable to cause galaxies themselves to increase
in size even though the gravitational attraction within them is smaller
than between clusters. Analysis shows that if expansion ever existed
it would have caused continuous, uniform expansion of all matter, in
which case galaxies would not have formed. Thus the existence of
galaxies provides two powerful Smoking Gun Signatures, the ﬁrst being that our universe knows nothing of big bang’s spacetime expansion
and, second, that the GENESIS of our universe must have occurred
far diﬀerently than modern cosmology has ever envisioned.

Robert V. Gentry
The Orion Foundation
P. O. Box 12067
Knoxville, TN 37912
gentryrv@orionfdn.org

Flaws In The Big Bang Point To GENESIS, A
New Millennium Model Of The Cosmos: Part 4 —
How Will The Scientiﬁc Community React To Big
Bang’s Vast Nonconservation-of-Energy Losses?

arXiv:physics/0102096 28 Feb 2001

Abstract
Cosmologists who have promoted the Hubble redshift relation and
the 2.7K Cosmic Blackbody Radiation as virtual proof of the big bang
have led the rest of the scientiﬁc community to consider it one of
the outstanding scientiﬁc triumphs of all time. Witness, for example, the recent claim that the big bang is bang on because CBR measurements at z = 2.34 bracket big bang’s prediction of T = 9.1K.
Despite this, some of history’s greatest surprises have occurred when
apparently well-established scientiﬁc theories were overturned after
long-overlooked critical testing revealed ﬂaws in their cornerstone postulates. In this instance the scientiﬁc community at large has been
unaware of cosmologists’ failure to verify big bang’s cornerstone postulates. This lapse may yet become known as one of the greatest
faux pas in the history of science because this series of papers reveals that big bang’s cornerstone postulates have always been seriously
ﬂawed. Disproof of big-bang cosmology directs attention to GENESIS, a new model of the cosmos that has a nearby universal Center,
one whose astrophysical framework is equally ‘bang on’ because its
T (z) = 2.73(1 + z) prediction duplicates big bang’s predictions at both
z = 2.34 and z = 0, plus accounting for the Hubble relation, but with
Doppler and gravitational redshifts instead of F-L expansion redshifts.

Robert V. Gentry
The Orion Foundation
P. O. Box 12067
Knoxville, TN 37912
gentryrv@orionfdn.org

Flaws In The Big Bang Point To GENESIS, A
New Millennium Model Of The Cosmos: Part 10 —
The Absence Of Pop III Stars And Prior Discovery
Of Short Half-Life Extinct Primordial Radioactivity
Disprove Big Bang’s Nucleosynthesis Scenario And
Substantiates GENESIS’ Rapid Creation Postulate

arXiv:physics/0102095 28 Feb 2001
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Flaws In The Big Bang Point To GENESIS, A
New Millennium Model Of The Cosmos: Part 2 —
Is The Scientiﬁc Community Aware Of The
Extraordinary Confusion Over Big Bang’s
Expansion redshifts?
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Flaws In The Big Bang Point To GENESIS, A
New Millennium Model Of The Cosmos: Part 3 —
Galaxies Point To Flaws In Big Bang’s
Expanding-Balloon Illustration And To Smoking
Gun Signatures Of GENESIS

arXiv:physics/0102101 28 Feb 2001

Flaws In The Big Bang Point To GENESIS, A
New Millennium Model Of The Cosmos: Part 1 —
Is The Scientiﬁc Community In For A Big Surprise
About The Big Bang?

Robert V. Gentry
The Orion Foundation
P. O. Box 12067
Knoxville, TN 37912
gentryrv@orionfdn.org
28 February 2001
Abstract
A noted cosmologist has utilized big bang’s expanding spacetime
redshift expression, zexp = /e − 1, and the astronomical redshift
expression, z = λ/λe − 1, to obtain an expression for the predicted
present rate of photon wavelength change induced by expansion, here
denoted by (dλ/dt)exp . When this expression is simpliﬁed in terms of
the values of H, the present value of the Hubble constant, and He , its
value at the time of emission of photons from distant galaxies, there
results an expression showing the present rate of photon wavelength
change depends on both the present value of the Hubble constant, as
well as its value at the time of emission in distant galaxies, namely,
(dλ/dt)exp = Hλ − He λe . This bizarre result requires two things:
First, because of big bang’s homogeneity assumption, all photons in
the universe must be simultaneously undergoing the changes speciﬁed
by this expression; this is nothing less than on-going, instantaneous
action-at-a-distance all throughout the universe’s thirty-billion-lightyear diameter. Second, the fact that it requires not only individual
photons be initially imprinted with H’s value, corresponding to their
respective times of origin, but also that this imprint should determine

The earlier papers in this series have shown the expansion redshift hypothesis is internally inconsistent, that it requires large violations of conser-

Robert V. Gentry
The Orion Foundation
P. O. Box 12067
Knoxville, TN 37912
gentryrv@orionfdn.org
28 February 2001
Abstract
Discovery of ﬂaws in the expansion hypothesis reported in Parts
2 and 5 has led to the additional discovery of astronomical proof of
a nearby universal Center. In particular, Part 5’s disproof of spacetime expansion invalidates explaining the Hubble redshift relation in
terms of expansion redshifts, thereby exposing the Cosmological Principle as a fallacious concept. Without this Principle it is now evident
that the spherical symmetry dictated by the Hubble relation must now
be seen as proof of the existence of a nearby universal Center. This
conclusion is overwhelmingly supported by the Galaxy also being at
the center of the Gamma Ray Burster distribution, as well as by the
unequivocal implications of certain cosmic inhomogeneities which have
thus far received little attention, speciﬁcally meaning deﬁnite peaks in
certain quasar redshift distributions. Conﬁrmation of the New Redshift Interpretation’s postulate of a nearby universal Center validates
its explanation of the Hubble redshift relation and the 2.7K CBR, thus
explaining why the NRI has been adopted as the astrophysical framework of GENESIS.

This paper details the discovery of the fallacious nature of the Cosmological Principle and why proof of a nearby universal Center is a another smoking
1
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Thus this Letter concludes that Einstein’s static-spacetime general rela-[6]
tivity is indeed The Genuine Cosmic Rosetta. Its apparent success in interpreting the aforementioned observations implies it now needs to be further
tested against an increasing array of other astrophysical phenomena. Indeed,[7]
in the relatively short time that has elapsed since the NRI’s publication, new
results have appeared which seem to provide one of the strongest observational tests of its validity. We refer to most recent reports of astronomical[8]
observations strongly suggesting the existence of a repulsive force in the out[9]
ermost reaches of the universe.17,18 An important question which may soon
attract wide attention is whether these observations may reasonably be interpreted to be a remarkable conﬁrmation of the NRI’s prediction that ours
[10]
is a universe dominated by a repulsive force due to vacuum gravity.5

about 38,400 ns/d slower than the base master clock to compensate for their
faster rate in orbit.14

accept the hot big bang and attribute extragalactic redshifts to expansion
eﬀects, they continue to ignore the minority view that certain observations,
such as anomalous quasar redshifts, imply the need for a diﬀerent redshift
interpretation, and perhaps a diﬀerent universe model as well.

arXiv:gr-qc/9806061 14 Jun 1998

The Genuine Cosmic Rosetta

What is now almost certain to attract more attention to the Burbidge/Arp
claim is the surprising, very recent discovery of a new redshift interpretation5
of the Hubble relation and the 2.7K CBR based on a universe governed by
Einstein’s static-spacetime general relativity. This discovery shows for the
ﬁrst time that the expansion redshift hypothesis is not the only possible explanation of extragalactic redshifts. And in so doing it inevitably focuses
attention on the question of how the universe is formatted, relativistically
speaking: Is it governed by Friedmann-Lemaitre expanding spacetime general relativity, as has been generally assumed for many decades? Or does
the new redshift discovery point instead to it being governed by Einstein
static-spacetime general relativity? There are three solid reasons why this
question should now be further investigated.

Robert V. Gentry and David W. Gentry
The Orion Foundation
P.O. Box 12067
Knoxville, TN 37912
gr-qc/9806061

Abstract
Reexamination of general relativistic experimental results shows
the universe is governed by Einstein’s static-spacetime general relativity instead of Friedmann-Lemaitre expanding-spacetime general
relativity. The absence of expansion redshifts in a static-spacetime
universe suggests a reevaluation of the present cosmology is needed.

For many decades the Friedmann-Lemaitre spacetime expansion redshift
hypothesis1,2 has been accepted as the Rosetta of modern cosmology. It is believed to unlock the mysteries of the cosmos just as the archaeological Rosetta
unlocked the mysteries of ancient Egypt. But are expansion redshifts The
Genuine Cosmic Rosetta? Until now this has been the consensus because of
their apparent, most impressive ability to uniquely explain how the twentieth century’s two great astronomical and astrophysical discoveries—meaning
of course the Hubble redshift relation and the 2.7K Cosmic Blackbody Radiation (CBR)—can be accounted for within the framework of a hot big
bang universe. But this consensus is not universal. For example, Burbidge3
and Arp4 continue to note that while most astronomers and astrophysicists

First, G. F. R. Ellis, one of the big bang’s ablest advocates has: (i) gone
so far as to suggest the big bang might not be correct, (ii) cautioned against
the bandwagon eﬀect in supporting it, (iii) emphasized the constant need to
question and test its foundations, and (iv) even entertained the possibility of
a paradigm shift away from it.6 Is Ellis aware of something that has eluded
everyone else? Not really. Rather, his forthright appraisal relates to the fact
that the expanding spacetime paradigm stands alone among all the theories of
modern physics in that, even after many decades, no way has yet been found
to experimentally conﬁrm the existence of the cosmic expansion factor, ,
which is the essential parameter in Friedmann-Lemaitre expansion redshift
equation, zexp = /e − 1. Thus, despite the fact that expansion redshifts
have been widely inferred to exist because of their apparently successful use
in uniquely accounting for the Hubble redshift relation and the 2.7K CBR,
we must recognize that inference is not the same as certainty obtained by
direct experimentation. We should also recognize that the recent discovery
of the new redshift interpretation,5 which shows the uniqueness part of the
inference argument has always been ill-founded, makes it more imperative
than ever to further probe the expanding spacetime paradigm.

In doing this we almost immediately come face-to-face with a most interesting feature—namely, in deﬁance of long-established protocol for testing
any and all modern scientiﬁc theories for consistency with known physical laws, we ﬁnd wavelength expansion eﬀects, which are the presumed
cause of expansion redshifts, have been authoritatively deﬁned to be exempt from obeying conservation of energy. For example, in 1981, 1989, 1990,
and 1993, respectively, cosmologists Harrison,7 Silk,8 Alpher and Herman,9
and Peebles10, independently concurred that the in-ﬂight photon energy loss
which accompanies photon wavelength expansion represents nonconservation
of energy. In 1993 Peebles stated the situation rather plainly:
“However, since the volume of the universe varies as a(t)3, the net radiation energy in a closed universe decreases as 1/a(t) as the universe expands.
Where does the lost energy go? ... The resolution of this apparent paradox
is that while energy conservation is a good local concept, ....there is not a
general global energy conservation law in general relativity theory”.10
This conclusion is based on Peebles’ use of the expanding-spacetime
paradigm. Even though such conclusions have long remained unchallenged,
we are unable to ﬁnd where the full implications of this and similar assertions7−10
have ever been critically analyzed and reported in a text or journal. Indeed,
we cannot even ﬁnd where the answer to the most basic question about how
much radiation energy is predicted to have been lost due to expansion effects has ever appeared in a journal publication. So we undertake to do this
now, and the answer is quite large. Consider in particular the magnitude of
the nonconservation-of-energy loss of CBR photons as in theory they were
expansion-redshifted from 3000K at decoupling to the present 2.7K.
Assuming a nominal universe volume, Vuniv , of 15 billion ly radius, the
2.7K CBR having about n = 410 photons-cm−3 with average energy of about
ε2.7 = 10−15 erg, and the 3000K radiation with ε3000 = 1.13 × 10−12 erg, and
an equal number of photons,8 we compute the total CBR expansion energy
loss as Eexp = n × (ε3000 − ε2.7) × Vuniv = 5.5 × 1075 erg. This is about
three times the galactic mass of a universe composed of 1021 solar masses.
For an initial ﬁreball temperature of 3 million K, the total radiation energy
loss would be three thousand times the mass of such a universe. Even more
incredibly, since in theory photon conservation8 extends back to a ﬁreball

temperature of 30 billion K, in this case the theorized nonconservation-ofenergy loss projects to be thirty million times the mass of such a universe.
These gargantuan energy losses command our attention for there appear
to be only two ways to interpret them, and both have signiﬁcant cosmological implications. If expanding spacetime general relativity and expansion
redshifts correctly describe the universe we inhabit, it would seem that our
long-held concepts of energy conservation are drastically in error. On the
other hand, if we hold to universal energy conservation, then it would seem
our universe must be governed by Einstein’s static-spacetime general relativity and Einstein redshifts, which are consistent with energy conservation.
As this Letter now reports, even though the experimental data needed to
distinguish these alternatives have existed for more than two decades, their
cosmological implications have remained virtually unnoticed until now.
Testing the expanding-spacetime universe paradigm begins with listing its
twofold basic assumption—namely, that general relativistic processes operate
to expand wavelengths only while photons are in-ﬂight. It is imperative to
assume complete cessation of expansion eﬀects during emission/absorption
in order to insure agreement with the astronomical requirement of a ﬁxed
emission wavelength, λe . However, when we examine the many relativistic
gravitational experiments performed over the last few decades we ﬁnd that,
while those results conﬂict with the expansion paradigm’s basic assumptions,
they are completely in accord with the predictions of the static-spacetime
theory of general relativity as Einstein ﬁrst proposed it in 1916.11
In that seminal paper he predicted that gravity should cause a perfect
clock to go “... more slowly if set up in the neighborhood of ponderable
masses. From this it follows that the spectral lines of light reaching us from
the surface of large stars must appear displaced towards the red end of the
spectrum.”11
In 1954 Brault’s redshift measurement12 of the sodium D line emanating
from the sun’s spectrum did succeed in conﬁrming the magnitude of the gravitational redshift that Einstein had predicted. But this result did not settle
the question of its origin. More speciﬁcally, was Einstein correct in postulating that diﬀerent gravitational potentials at source and observer meant that

clocks at these locations should run at intrinsically diﬀerent rates, and hence
that this was the origin of the gravitational redshift? Or did the measured
redshift instead have its origin in photons experiencing an in-ﬂight energy
exchange with gravity as they moved in a changing gravitational potential
in their transit from a star to the Earth?

Another remarkable conﬁrmation of gravity’s eﬀect on emission frequencies comes from Taylor’s comparison of atomic clock time with pulsar timing
data.15 To synchronize both data sets he found it necessary to account for
the change of local atomic clock time due to the monthly variation in the
sun’s gravitational potential at Earth. In Taylor’s own words, “Here is direct
proof, based on a clock some 15,000 light years from the solar system, that
clocks on Earth run more slowly when the moon is full—because at this time
of the month we are deeper in the gravitational potential of the sun!”15

Even the 1965 Pound-Snider experiments13 did not settle this question.
True, these observers did ﬁnd a ∆ν/ν = −∆ϕ/c2 = gh/c2 fractional frequency diﬀerence between 57Fe gammas emitted at the top and received at
the bottom of a tower of height, h, and this result did more precisely conﬁrm
the magnitude of the Einstein redshift. But it did not settle its origin, for
they could not tell whether the redshift resulted from in-ﬂight wavelength
change as the photon passed through a gravitational gradient, or whether it
was due instead to diﬀerences in gravity aﬀecting the relative frequency at
the point of emission. They did suggest, however, this issue could be decided
by comparing coherent light sources operating at diﬀerent potentials.13

In another paper we show how the NRI and a static-spacetime universe
[11]
lead to new possibilities for quasar redshifts.19 The latter may be of considerable interest to researchers such Burbidge and Arp, who have long contended
that certain quasars provide strong evidence of intrinsic redshifts. Also, while
[12]
we acknowledge the concerns and results of Burbidge,3 Arp,4 Ellis,6,20 and
Ellis et al.,21 as providing motivation for pursuing the investigation of this
[13]
most interesting topic, we do not imply that these researchers have been
participants in it.
[14]

Thus Einstein’s 1916 predictions about both the origin and the magnitude
of the gravitational redshift have been conﬁrmed by a variety of general
relativistic experiments, so as to obtain the following conclusions: (1) there
is only one gravitational redshift between two points at diﬀerent potentials,
and it is given by ∆ν/ν = −∆λ/λ = −∆ϕ/c2, and (2) this redshift does not
originate with photons exchanging energy with gravity during transit through
a potential gradient, but instead originates in precisely the way that Einstein
stated it in 1916, and again in 1952—namely, “An atom absorbs or emits light
of a frequency which is dependent on the potential of the gravitational ﬁeld
in which it is situated.”16

That is, if atomic clocks separated by a height h were found to run at
the same rate, this would prove that local gravity does not aﬀect relative
emission frequencies, and hence that relativistic redshifts do result from photons experiencing an in-ﬂight energy exchange with gravity. If this had been
the experimental outcome, then the predictions of the expanding-spacetime
paradigm, with its expansion redshifts, would have been fully conﬁrmed.

Where the results of this Letter may attract the most interest is with
the majority of astronomers and astrophysicists who have long believed the
[15]
creation of the universe can be traced to a big bang singularity, for the results presented herein challenge the very existence of the big bang’s essential
ingredient of spacetime expansion. These results are presented in the spirit
of free scientiﬁc inquiry with the expectation that more details about these
[16]
matters will emerge as all their ramiﬁcations are openly and freely pursued.

The foregoing results contradict the basic assumptions of a universe governed by Friedmann-Lemaitre expanding-spacetime general relativity, showing instead that the universe we inhabit is one governed by Einstein’s staticspacetime general relativity. In doing this they focus added attention on the
recent discovery of a New Redshift Interpretation5 (NRI)—which shows for
the ﬁrst time that an expanding universe characterized by Hubble-relation
galactic recession and the 2.7K CBR can be explained within the framework
of a universe governed by static-spacetime general relativity. The credibility
of the NRI is enhanced by its apparent ability to also account for:5 (i) the
2.7K CBR’s spatial isotropy, (ii) the predicted variation of redshift, z, with
CBR temperature, (iii) the observed monotonic decline in galactic angular
size with increasingly higher redshifts, and (iv) possibly the sparsity of high
redshift quasars for z > 4.

But as is now well-known, atomic clock experiments have repeatedly
shown that a clock on a mountain top does run faster than its sea level
counterpart by a fractional amount ∆ν/ν = −∆ϕ/c2 = gh/c2 , the same
shift found by Pound and Snider. Although not generally recognized as such
until now, this result proved long ago that the Einstein redshift is due to
local gravity operating to aﬀect relative emission frequencies as seen by an
observer in a diﬀerent gravitational potential. Moreover, the basic principle
of local gravity aﬀecting relative emission frequencies is further conﬁrmed
many thousands of times every hour in the continuing operation of GPS
atomic clocks. Synchronization of those clocks utilizes the Einstein staticspacetime paradigm with its predicted eﬀect of gravity on emission frequency
to calculate how much faster satellite clocks will be expected to operate once
they are in orbit. Thus, prior to launch, satellite clocks are preset to run
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A new cosmic model, introduced in 1997, is extended to account for: (i) a vacuum energy, ρv 
8.9 × 10−30 g-cm−3 , and ΩΛ = 8πρv G/3H 2  1, (ii) the Hubble (m, z) relation, (iii) a T (z) =
2.73(1 + z) K relation that ﬁts all current CBR results, (iv) the velocity dipole distribution of
radiogalaxies (v) (1 + z)−1 dilation of SNe Ia light curves, (vi) the Sunyaev–Zeldovich thermal
eﬀect, (vii) Olber’s paradox, (viii) a ∼ (1 + z)−3.56 modiﬁed Tolman relation, (ix) SN dimming for
z < 1, and for z > 1 a brightness enhancement that ﬁts SN 1997ﬀ results and (x) predicts possible
detection of galaxies, quasars, SN and GRBs with z > 10.
PACS numbers: 98.62.Py, 98.65.-r, 98.80.Es, 98.80.Hw, 98.90.+s

Bahcall [1] has enthused “The Big Bang is bang on”
because recent Cosmic Blackbody Radiation (CBR) measurements [2] at z = 2.34 match its prediction of 9.1 K.
He laments, however, this means he and like-minded colleagues will now miss the excitement of searching for a
new cosmic model. His lament is premature. This Letter explores the exciting prospect that the New Redshift
Interpretation (NRI), a relatively new cosmic model [3],
equally qualiﬁes as being ‘bang on,’ ﬁrst because it accounts for the 2.73 K CBR locally, plus the more recent
measurements at z = 2.34 and z = 3.025 [4]. Secondly,
because it provides a new explanation of the enhanced
brightness of high-z supernovae [5], and the dipole velocity distribution of radiogalaxies [6]. Thirdly, because
it makes brightness predictions for even higher redshift
(z > 10) objects that strongly suggest they should be
detectable. And fourthly because, in a report that has
thus far received scant attention [7], I describe what may
be a potentially exciting discovery of evidence showing
GPS operation reveals the universe is governed relativistically by Einstein’s static solution of the ﬁeld equations,
with its ﬁxed in-ﬂight photon wavelength (λ) prediction,
and not big bang’s Friedmann-Lemaitre (F-L) solution,
with its hypothesized in-ﬂight λ variation and cosmological redshifts. Unless this discovery is refuted, then: (i)
It follows that cosmological redshifts – upon which all of
big bang is hinged – are not genuine physical phenomena
and, (ii) an alternative astrophysical framework of the
cosmos must exist that incorporates the Einstein static
solution with its ﬁxed in-ﬂight λ, along with radically
diﬀerent initial conditions. This Letter extends the NRI
model as a ﬁrst step in formulating a new cosmic model.
In late 1997, before the SNe Ia evidence for cosmic repulsion was published in early 1998 by Riess et al. [8]
and Perlmutter et al. [9], I developed the NRI model
[3], which predicted that ours is a universe dominated
by vacuum energy density, ρv  8.9 × 10−30 g-cm−3
and density parameter (ΩΛ )N RI = 8πρv G/3Ho2  1,
which compares to ΩΛ ∼ 0.7 from SNe Ia observations
[5]. The NRI accounts for the Hubble redshift relation

in terms of Einstein gravitational redshifts and relativistic Doppler redshift caused by vacuum gravity repulsion.
Since the latter produces a true Hubble recession of the
galaxies away from a nearby cosmic Center (C), the NRI
represents a physically expanding universe, but without
big bang’s singularity, F-L expansion, and Cosmological
Principle. In particular the NRI associates the 2.7 K
CBR with cavity radiation, instead of expansion-shifted
big bang relic radiation. Cavity radiation exists in the
NRI model because in it galaxies of the visible universe
are enclosed by a thin, very distant outer shell of closelyspaced galaxies at a distance R from C. The concept of a
nearby C departs radically from modern cosmology, but
it uniquely accounts for the existence of both the heretofore unexplained quantized redshifts and quasar redshift
peaks [10]. This Letter contends that quasars grouped
in diﬀerent zi ± ∆zi intervals are in diﬀerent spherical
shells at cosmological distances – hence that a Center exists nearby – thus implying that Earth’s motion through
the CBR must result in a dipole velocity distribution of
distant galaxies. This has now been conﬁrmed [6].
The NRI’s explanation of the CBR’s temperature measurements utilizes the radial variation of gravitational potential within the spherical cavity. Thus blackbody cavity radiation temperature, T (z), at any interior point, P,
depends on the Einstein gravitational redshift between
P and the outer shell, or between P and C. In fact if
the vacuum pressure, pv , is negative, then the vacuum
density, ρv , will be positive, and the summed vacuum
pressure/energy contributions to vacuum gravity will be
−2ρv . So, excluding the outer galactic shell at R, the
net density throughout the cosmos from C to R would
be ρ − 2ρv , where ρ is the average mass/energy density
of ordinary matter. Beyond R both densities are assumed
to either cancel or diminish to negligible values, which effectively achieves for the NRI framework what Birkhoﬀ’s
theorem did for standard cosmology. By including ρv
and pv into the gravitational structure of the cosmos,
together with appropriate boundary conditions, one obtains T (z) = 2.73(1 + z) K for the CBR temperature-

redshift equation [3], which duplicates big bang’s prediction for all z, but without its F-L expansion. Thus,
radiation emitted from the outer shell is gravitationally
redshifted to become the 2.73 K blackbody cavity radiation here at the Galaxy [3], and 9.1 K at z = 2.34
and 10.97 K at z = 3.025, in accord with recent measurements of 6.0 K < T < 14 K [2] and T = 12.1+1.7
−3.2 K
[4]. Interestingly, years ago Misner et al. [11] theorized,
“The cosmic microwave radiation has just the form one
would expect if the earth were enclosed in a box (‘blackbody cavity’) with temperature 2.7 K.” The MTW box
resembles the NRI’s outer shell. But the NRI’s vacuum
energy and gravitational redshifts clearly distinguish it
from the MTW scenario.
True blackbody cavity radiation results from assuming
the outer shell consists of regularly spaced galactic clusters with stars composed of pure H at uniform temperature 5400 K, which, within broad limits, is an adjustable
parameter [3]. On this basis the gravitational redshift
from the outer shell to C is 5400 K/2.726 K 2000, and
the distance from C to the outer shell is R = 14.24×109 ly
[3]. Thus in the NRI the ripples in the CBR [12, 13] are
preliminarily attributed to either regularly spaced voids
between its galactic clusters and/or small temperature
variations within the clusters. A separate paper [14] explores whether the latter might also account for the thus
far unexplained hot spots in the 2.7 K CBR [15]. Moreover since all galaxies in the visible universe are backlighted by the outer shell, they will cast a shadow in local
2.7 K CBR measurements. This is a new interpretation
of the Sunyaev-Zeldovich (S-Z) thermal eﬀect [16]. The
kinematic S-Z eﬀect is treated separately [14].
To compare the NRI model with the Tolman relation we follow the treatment of Ellis [17] and let L be
a galaxy’s intrinsic luminosity, and rg , the galaxy observer distance measured by an observer in the galaxy’s
rest-frame. The proper ﬂux measured locally would
be Fg = L/4πrg2 . However, NRI’s redshift expression
[3] contains r, the observer area distance, which is the
galaxy’s quasi-Euclidean distance as measured by a stationary local observer [17]. Aberration gives rise to a
reciprocity relation between distance measures [17] such
that rg = r(1 + zd ), where 1 + zd is the NRI’s special
relativistic Doppler redshift factor, and v is the galactic recessional velocity relative to a ﬁxed local observer
[3]. Thus photons arrive locally by a factor of (1 + z)−1
slower than emitted in the receding rest frame due to the
combined relativistic Doppler and gravitational redshifts.
This relative clock rate slowing accounts for the (1 + z)−1
broadening of SNe Ia light curves [18, 19]. Additionally,
each photon arriving locally will likewise have its energy
diminished by this same redshift factor. Thus the ﬂux,
F , measured by a local observer would be
F =

L
L
=
,
4πrg2 (1 + z)2
4πr2 [(1 + z)(1 + zd )]2

(1)

after utilizing the rg = r(1 + zd ) substitution. If only
Doppler eﬀects are operational then, as Misner et al. [11]
show, the ﬂux is Fdopp = L(1 + zd )−4 /4πr2 and the bolometric intensity is Idopp = F/∆Ω = Io (1 + zd )−4 , where
∆Ω is the solid angle subtended by the source at r [17].
By analogy, for the NRI we ﬁnd
I = F/∆Ω = Io [(1 + z)(1 + zd )]−2 .

(2)

Utilizing
 the NRI’s total redshift factor [3], 1+z = (1+
2 , along with its Doppler factor, 1+
Hr/c)/ 1 − 2(Hr/c)

zd = (1 + Hr/c)/ 1 − (Hr/c)2 , allows ﬁtting I solely in
terms of z over the interval, 0 < z < 1, namely,
IN RI = Io /(1 + z)3.56 ,

(3)

which diﬀers from the Tolman relation, Ibb = Io /(1 + z)4.
Interestingly, Lubin et al. [20], in reporting observations
on 34 galaxies from three clusters with z = 0.76, z = 0.90,
and z = 0.92, conclude the exponent on (1 + z) varies
from 2.28 to 2.81 in the R band, and 3.06 to 3.55 in the
I band, depending on qo ’s value. Further study is needed
to assess the signiﬁcance of the I band’s near agreement
with the NRI result. Of course Lubin and Sandage were
unaware of this possible connection with the NRI model.
Instead they propose evolutionary eﬀects could bring
their results in agreement with the Tolman exponent,
n = 4, which they assume is correct using the usual argument that no deviation in the CBR has been found to
one part in 104 [21]. In fact, however, this argument is
ﬂawed. The problem begins with Lubin and Sandage’s
assumption that the CBR is big bang’s relic radiation, on
which basis they conclude that an initial blackbody spectrum would remain Planckian only if the normalization
is decreased with redshift by (1 + z)−4 . They then reason
that, since the Planck equation deﬁnes a surface brightness, a test of the Tolman surface brightness is obtainable from measuring the deviation of the photon number
per unit surface area of the sky by comparing observations with the normalization given by the Planck equation. They then say, correctly, that no deviation in the
CBR has been found to one part in 104 . Then, because
they assume the CBR is big bang relic radiation, they
conclude it must have experienced perfect normalization
due to cosmic wavelength expansion, which in turn implies validity of the Tolman surface brightness factor.
This Letter challenges their association of the CBR
with big bang relic radiation, ﬁrst because Ref. 7 calls
expansion redshifts into question, and second because
the NRI model provides an alternative explanation that
has nothing to do with cosmic expansion and its prediction of the Tolman factor. What we have is a failure to
distinguish between necessary and suﬃcient conditions.
That is, while it is true that the CBR is Planckian to a
high degree of precision, this is only a necessary condition for it to be identiﬁed with big bang’s relic radiation,
not a suﬃcient condition. Indeed, the assumption that

the NRI’s outer shell’s galactic clusters are composed of
pure H stars – which are assumed to have originated in
a diﬀerent epoch than those in the visible universe – also
guarantees that the CBR must be Planckian to an equally
high degree of precision in the NRI model.
Turning attention now to the NRI’s (m, z) relation,
using Eq. (1) we utilize the usualdeﬁnition for the luminosity distance and write dL = L/4πF = rg (1 + z) =
r(1 + z)(1 + zd ), which becomes dL = r(1 + z)2 for
z < 1. In this interval the NRI’s (1 + z) redshift factor is approximated by Hr/c ≈ z/(1 + z), which leads to
dL = cz(1 + z)/H. Substituting into the distance modulus, m − M = 5(log dL − 1), we ﬁnd
(m−M )N RI = 5[log cz −log H +log(1+z)]−5 (4)
≈ 5[log cz −log H] + 1.623z − 5,
as a reasonable ﬁt over 0 < z < 1, which compares closely
with standard cosmology’s redshift prediction,
(m−M )bb = 5[log cz −log H]+1.086(1−qo)z −5 (5)
≈ 5[log cz −log H] + 1.75z − 5,
for the recent estimate of qo ≈ −0.75 [18]. If we write
M = M − 5[log H − log(1 + z)] − 5, then Eq. (4) reduces
to m = M + 5 log cz, the Hubble relation for z  1.
To investigate the expected brightness for z > 1 we
adapt other parts of the analysis of Ellis [17] to obtain
the speciﬁc intensity, iv = Fv /∆Ω, the speciﬁc ﬂux per
unit solid angle, for the NRI model. Let the source spectrum be represented by a function φ(νg ), where Lφ(νg )
is the rate at which radiation is emitted from the galaxy
at frequencies between
 ∞ νg and νg + dνg , with φ(νg ) normalized so that 0 φ(νg )dνg = 1. The frequency, ν,
measured by some stationary observer at r is related to
the emission frequency, νg , in the galaxy’s rest frame by
ν = νg /(1+z), which implies dν = dνg /(1+z). Following
the treatment of Ellis [17] the ﬂux expression becomes
∞
∞
φ(ν)dν
L
L 0 φ(νg )dνg
0
F =
=
.
(6)
4π r2 (1 + z)2
4π r2 (1 + z)(1 + z )2
g

d

Deﬁning the speciﬁc ﬂux over the interval dν as Ref. 17,
Fv dν = Lφ(ν)dν/4πr2 (1 + z)(1 + zd )2 , we obtain, after
substitutions, the speciﬁc ﬂux, Fv = Fg φ(ν)/r2 (1+z)(1+
zd )2 , from which it follows that
Fg φ(ν)/A
Fv
Ig φ(ν)
=
iv =
=
,
∆Ω
(1 + z)(1 + zd )2
(1 + z)(1 + zd )2

(7)

where A is the surface area of the source and Ig φ(ν) = io
is the surface brightness of the source at frequency ν (see
Ellis [17], p. 163). In the NRI (1 +z) ≈ (1 + zd ) for z < 1,
in which case (iv /io )N RI ≈ (1 + z)−3 for this redshift
interval, the same as big bang’s prediction of (iv /io )bb =
(1 + z)−3 . But for higher redshifts 1 + z ∼
 1 + zd , in
=
which case we must use the full expression,
(iv /io )N RI = (1 + z)−1 (1 + zd )−2 (for z > 1).

(8)

Before showing how Eq. (8) accounts for the apparent
luminosity of some high-z galaxies, we turn attention to
the NRI model’s prediction of SN Ia brightness enhancement. Fig. 11 of Riess et al. [5] compares predictions of
several cosmological models with data obtained from the
High-z Supernova Search team (Riess et al. [8]), the Supernova Cosmology Project (Perlmutter et al. [22]), and
their own observations of SN 1997ﬀ. Fig. 1 in this Letter reproduces (with Riess’ permission) Fig. 11’s redshift
data, including its point at z = 1.7 for SN 1997ﬀ, along
with the favored LCDM distance modulus curve, as well
as Riess et al.’s 68% and 95% conﬁdence contours for the
SN 1997ﬀ modulus. Additionally, Fig. 1 also includes an
equivalent plot of ∆(m − M )N RI . The protocol used for
obtaining ∆(m−M )N RI was the same as for that used in
Fig. 11, which means that the value of ∆(m−M )N RI was
computed by comparison against the Coasting (Ω = 0)
model. Thus, ∆(m − M )N RI = 5 log dL /DL , where dL
is deﬁned above, and DL is deﬁned by Riess et al. [8]).
It can be seen that at z = 1.7 the NRI produces an enhanced brightness relative to the Coasting model of 0.1
magnitudes compared to the LCDM enhancement of 0.2
magnitudes. This puts the NRI’s prediction within the
68% contour for the SN 1997ﬀ distance modulus. Additionally, the proper NRI distance modulus traces the
LCDM modulus quite well (within the error bars) over
the redshift interval 0 < z < 2.
Returning now to apparent ultraluminosity of high-z
galaxies, Disney [23] recognizes it is extraordinary that
galaxies at z = 2 are observed at all given that their
apparent brightness is reduced by the Tolman factor, in
this instance (1 +z)−4 ∼ 10−2 . Consider further the high
redshift z = 5.74 galaxy [24], which was primarily visible and its redshift possible due to very strong Lyman
alpha emission. Here the Tolman factor is ∼ 5 × 10−4 .
The problem in observing high-z galaxies in the standard cosmology is lessened by comparing big bang’s heterochromatic dimming factor, (1 + z)−3 , in comparison
with the NRI’s, as given in Eq. (8). The latter diminishes more slowly as r increases because 1 + zd increases
more slowly than does the NRI’s combined gravitational
and Doppler factor, 1 + z. For z = 5.74 big bang’s
dimming factor is (1 + z)−3 ≈ 0.003, whereas the NRI
dimming factor from Eq. (8) is (1 + z)−1 (1 + zd )−2 ≈
[(6.74)(1.9)(1.9)]−1 ≈ 0.04. The more recent observation
of Hu et al. [25] of a galaxy at z = 6.56 yields ≈ 0.01 for
the bb and ≈ 0.15 for the NRI, assuming a 4.5 magniﬁcation [25]. The quasars at z = 5.82, 5.99 and 6.28 [26]
yield greater diﬀerences without magniﬁcation. Consider
also the photometric redshift determination of Yahata et
al. [27] of 335 faint objects in the HDF-S, which has tentatively identiﬁed eight galaxies with z > 10, two with
z ∼ 14 and one with z ∼ 15. If conﬁrmed these redshifts require standard dimming factors stretching from
(1 + z)−3 ≈ 1/1300 to 1/4000, whereas the NRI model
yields (1+z)−1 (1+zd)−2 ≈ 1/60 and 1/90 for z = 10 and
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FIG. 1: Hubble diagram of SNe Ia minus an “empty” (Ω = 0) Universe compared to the LCDM model and the equivalent NRI
model. This graph partially reproduces Fig. 11 of Riess et al. [8]. The points are the redshift-binned data from the HZT (Riess
et al. [8]) and the SCP (Perlmutter et al. [22]). Conﬁdence intervals of 68% and 95% for SN 1997ﬀ are indicated.

15 respectively. Also of interest are the observations by
Totani et al. [28] of Hyper Extremely Red Objects. These
they primarily associate with primordial dust-reddened
galaxies at z ∼ 3, while also admitting they may instead
be galaxies with z >
∼ 10. Such are unexpected with the
standard cosmology, but they are explainable within the
NRI model. Moreover, even though Eq. (8) yields an
enhanced apparent brightness compared to the standard
cosmology, it still accounts for Olber’s paradox because
the NRI model represents a bounded universe, and hence
a diminishing number density of high-z galaxies.
At even higher z the diﬀerences between the NRI and
big bang are more signiﬁcant. In the big bang celestial
objects do not even exist at z > 100, or even z > 50.
But the NRI model
 has no such constraints. As its
2
1 + z = (1 + Hr/c)/ 1 − 2(Hr/c)
√ relation reveals, z increases without limit as r → c/ 2H. Thus, astronomers
searching for very high redshift galaxies, quasars, SN,
and GRBs should be alert to the NRI’s prediction of objects with z > 10. The exotic AGN sources detected by
Chandra [29], some possibly with z > 6, ﬁt this scenario.
Moreover, since the NRI has no constraints on the number density of primordial black holes, it allows certain
types of GRBs to originate from these sources [30].
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