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Abstract

Estimated galaxy diameters in deep field images provided by the James Webb Space Telescope
(JWST) are far smaller than cosmologists expected. However, these size estimates assume the Friedmann-
Lemaitre-Robertson-Walker (FLWR) metric of an expanding universe. We here show that if galaxy redshifts
are interpreted as Doppler shifts in a non-expanding space then these distant galaxies are actually the
same size as nearby galaxies for all values of redshift (z). We show that the brightness of these galaxies
is also consistent with their redshift interpreted as a Doppler shift in non-expanding space. We find that
the standard model fails the Tolman surface brightness test when applied to JWST galaxies, but that
our alternative model passes. Secular astronomers interpret the differences between their predictions
and observations as a result of galaxy evolution over billions of years. We here show that the data are
more consistent with galaxies receding through a non-expanding space in which no substantial galaxy
evolution has occurred. This new cosmology is consistent with biblical creation, contrary to the big
bang, and allows us fo make testable, quantitative predictions about future JWST observations.
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Infroduction

The James Webb Space Telescope (JWST) has been
able to detect galaxies at previously unattainable
distances. These galaxies have many properties that
are contrary to the predictions made by advocates of
the big bang, but which match the predictions made
by creation scientists (Lisle 2022). In particular, the
galaxies are more abundant, more massive, more
mature, more structured, have higher metallicity,
and exist at greater distances than standard secular
cosmologists had predicted (Boylan-Kolchin 2023,;
Ferreira et al. 2022; Labbé et al. 2023; Rhoads et al.
2023). Most advocates of the big bang have simply
readjusted their models of galaxy evolution to
accommodate these new discoveries, pushing back
galaxy formation to an earlier time. But there are
several specific aspects of these distant galaxies that
strongly resist any realistic interpretation within
the standard cosmological model. The brightnesses,
surface brightnesses, and especially the angular
diameters of distant galaxies observed by the JWST
suggest an entirely different cosmology.

Astronomers have long noted that if we understood
the way galaxies change over time, then observations
of distant galaxies (assumed to be much younger
when their light was emitted) in comparison with
nearby ones could be used to test cosmological models
(Boylin-Kolchin 2023; Lovyagin et al. 2022; Lubin and
Sandage 2001; Tolman 1930; Wilson 1939). This is
because different models make different predictions

regarding the observed angular size and apparent
brightness of a given galaxy at a given distance.
Furthermore, they also make different distance
estimates based on a galaxy’s redshift.

These differences arise from different assumptions
about what is causing redshifts in galaxies—the
stretching of their light to longer wavelengths.
Until recently, it has been difficult to discern which
model best fits the data because the predictions of
all models are very similar for nearby galaxies. But
the JWST has unveiled the properties of galaxies at
unprecedented distances where the predictions of
various models radically diverge. These observations
are not favorable to the big bang model nor the metric
on which it is based. They do, however, fit nicely
into a model in which galaxies recede through space
without expansion of space itself. We will see that
this interpretation of the data suggests that distant
galaxies are very similar to nearby ones. This implies
that billions of years of galaxy evolution have not
taken place, which 1is favorable to our expectations
based on a straightforward reading of Genesis. Thus,
this new interpretation of the data may form the
basis for a biblically-compatible “young universe”
cosmology.!

The wavelength of light we observe is not always
the same as the wavelength observed by the source at
the time of its creation. The difference may be due to
any number of processes, such as the Doppler effect
or time dilation. Redshift (2) is defined as the shift of

! This model doesn’t automatically require a young universe either and some secular cosmologists might adopt a version of this new
model by virtue of its simplicity and astonishing fit to the data as will be shown below.
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the observed wavelength (3 ) relative to the emitted
wavelength (A,) by the following:

z= A—O -1 (1)
ﬂ'E

In the 1920s, Edwin Hubble discovered a
relationship between the distance to a given galaxy,
and its redshift. Namely, galaxies that are farther
from us tend to have a higher redshift than those
nearby. The relationship is nearly linear for nearby
galaxies and is called the Hubble Law. It has the

following form:

z=—Lp (&)

The constant of proportionality, H, is called the
Hubble constant, ¢ is the round-trip speed of light,
r is the distance to the galaxy, and z is the redshift.
The subscript 0 in the Hubble constant denotes that
this is the current value of this number and may not
have always been this value over cosmological time.

In the 1920s, many astronomers interpreted the
shifts in wavelength of the spectrum of galaxies as
being due to the Doppler effect. Most galaxies are
apparently moving away from ours and the larger
the distance to the galaxy, the faster its recession
velocity. For low redshifts, z=v/c, and the Hubble
law can be written as:

v=Hr (3)

Logically, if our galaxy observes neighboring
galaxies recedingin a way thatis linearly proportional
to their distance, then each of these other galaxies
should also see other galaxies receding away from
them according to the same Hubble law. Thus,
the Hubble law implies that the entire universe is
expanding in the sense that the average distance
between galaxies is increasing—if the redshifts are
interpreted as a Doppler effect.

Also in the 1920s, four physicists (Alexander
Friedmann, George Lemaitre, Howard P. Robertson,
and Arthur Geoffrey Walker) independently
discovered a non-static solution to Einstein’s field
equations as applied to the entire universe. Many
physicists were convinced that this solution showed
that space itself could expand. With the publication
of the Hubble law in 1929, Lemaitre argued that
the observed redshift-distance relation of galaxies
supported his solution. In 1931 Lemaitre conjectured
that if the universe is expanding today, it must have
been as small as an atom in the distant past. This
was the first version of what would later be called the
big bang theory. The solution to Einstein’s equations
which describes an isotropic, homogeneous,
expanding universe 1is called the Friedmann-
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Lemaitre-Robertson-Walker (FLRW) metric after the
four scientists who discovered it. It is often shortened
to the Robertson-Walker metric.

The FLRW metric is assumed by the majority of
astronomers today because it naturally explains
the Hubble law and why the law is linear for low
redshifts. And it is required for the big bang origins
story to be plausible. But the FLRW metric does
not automatically imply a big bang. An expanding
universe does not require that the universe started
from a size of zero. Hence, most creation astronomers
have largely embraced this metric while rejecting
Lemaitre’s conjecture of how and when the universe
began.

The FLRW metric is a fundamentally different
explanation for galactic redshifts from the Doppler
effect. The Doppler effect is the shifting of light
wavelengths due to relative motion of the source
through space. Such motion causes a redshift or
blueshift due to the decompression or compression
of the wave fronts relative to the observer. On the
other hand, the FLRW metric treats the galaxies
as essentially stationary points on an expanding
balloon. The points become increasingly separated
from each other, not because they are moving
through space, but because the space between them
is constantly expanding. Since the light is travelling
through expanding space, its wavelength is stretched
as it travels: the greater the distance, the greater the
redshift.

It is impossible to discern the cause of a redshift
from the light itself. A galaxy that is moving away
from us through space produces the same kind
of redshift as a galaxy that is “stationary” at some
distance in an expanding space. However, the FLRW
metric implies that spacetime is curved in such a
way that distant galaxies will appear somewhat
different at a given redshift than they would if the
redshifts are entirely due to the Doppler effect.
For example, the angular diameter of a galaxy at
a given redshift will be different between a model
that assumes redshifts are caused by expansion and
one that assumes that redshifts are caused entirely
by the Doppler effect. The apparent brightness will
differ as well. Data from the JWST now make it
possible to distinguish between these models. (Note
that neither a Doppler interpretation nor the FLRW
metric imply any central position for the earth. If the
rate of galaxy recession increases with distance—the
Hubble law—then all other galaxies should observe a
similar relation relative to their location regardless of
the cause of that recession.)

The FLRW metric permits galaxies to have
genuine motion through space in addition to being
carried along by expansion of the intervening space.
Thus, the Doppler effect either adds to or subtracts
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from (depending on the direction of motion) the
redshift that is due to expansion of space assuming
the FLRW metric. The increasing distance between
galaxies due to expansion of space is called the
Hubble flow, and the individual velocities of galaxies
as they move through space are called peculiar
velocities. For distant galaxies, the Hubble flow is so
large that it overwhelms any peculiar velocity; hence
all distant galaxies are redshifted. However, for very
nearby galaxies, the Hubble flow is quite small and
peculiar velocities dominate. This is why a few very
nearby galaxies are actually slightly blue-shifted,
such as M31. Peculiar velocities simply add a bit of
scatter to the Hubble law. Statistically, the peculiar
velocities are essentially random and will therefore
tend to cancel out on average in large data sets.

Other explanations for the Hubble law in a non-
expanding space have also been suggested (Dennis
2022; de Sitter 1917; Hartnett 2015; Zwicky 1929).
The tired light hypothesis was proposed by Fritz
Zwickyin 1929. He postulated that galaxies are nearly
stationary (except for their small peculiar velocities)
In a non-expanding universe and that redshifts
are merely a natural result of light traveling vast
distances. That is, he thought that light gradually
loses energy as it travels. Several mechanisms have
been suggested, but most of them predicted a visual
blurring of the most distant galaxies—a blurring that
1s not observed. The theory was not widely accepted,
but is now being revisited by some astronomers in
light of recent JWST observations (Gupta 2023;
Lovyagin et al. 2022).

Distances in the FLRW Metric

In an expanding space, the perceived brightness
of a distant standard candle is no longer simply
inversely proportional to the square of the distance.
And the angular diameter is no longer inversely
proportional to distance. Both of these are good
approximations for nearby objects, but fail for objects
with significant redshifts due to the curvature of
spacetime. Moreover, how do we even describe
the distance between two objects in a continually
expanding universe? To deal with these general
relativistic effects, astronomers use several different
definitions of distance, and convert between them
as needed. The comoving distance uses coordinates
that expand with space, maintaining number density
within a comoving volume. Luminosity distance is
the distance an object would be at if its brightness
diminished as the inverse square of distance. So, by
definition, an object’s apparent brightness diminishes
as the inverse square of its luminosity distance.
Finally, the angular diameter distance is the distance
at which an object would be for its angular diameter
to be inversely proportional to distance. So, an object’s
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angular diameter (0) is simply its true diameter (s)
divided by its angular diameter distance (D,).

0=—- @

A

These three functions of redshift each depend
on three cosmological parameters: the Hubble
constant (H ), matter density of the universe relative
to critical density (&,), and dark energy density
relative to critical density (&,). We will here assume
the standard “flat” universe in which the sum of
matter density and dark energy density equals one:
Q,+Q,=1. And going forward we will assume the
standard values of the cosmological parameters:
Q,=0.3; Q =0.7; H =70km/s/Mpc. Only these
values are consistent with observations of the nearby
universe under the assumption of the FLRW metric
and homogeneity (Choudhury and Padmanabhan
2005: Lisle 2016). This is called the Lambda-Cold-
Dark-Matter (ACDM) model, or simply the standard
model. In a “flat” universe, the comoving distance
(D), luminosity distance (D,), and angular distance
(D,) are related to redshift (z) by the following (Hogg
2000):

D, (2) :Hiojf)(dz '/ \/1 +Q,, ((1 +2')° —1)) (5)

D, (2) :c(: Z)J‘Z(dz'/\/lJrQM ((1+2) —1)) (©)

0

D, (z) :mﬁ(dz'/ \/1+QM ((1+z’)3 —1)} 7

Fig. 1 shows these distances as a function of redshift
under the standard cosmological parameters. Notice
that all these distances converge at low z. This is
because the spatial geometry of a ACDM universe is
nearly Euclidian for very short distances. At higher
distances, the luminosity distance is always larger
than the comoving distance, indicating that objects
will appear fainter than they would if stationary
in a non-expanding universe at that distance. The
angular diameter distance is particularly interesting
because it reaches a maximum at z=1.6. Since the
angular diameter distance is the inverse of the
angular diameter of an object at redshift z, this
means that an object will continue to look smaller
with increasing distance until it reaches redshift 1.6.
Beyond that distance, the object will start to look
larger as its distance increases.

Thus, all other things being equal, galaxies should
appear smallest at a distance corresponding to
redshift 1.6 according to the standard model. Beyond
that distance, galaxies should appear larger as their
redshift increases. However, this effect is simply not
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Fig. 1. Comparison of the different definitions of distance used in the standard model of cosmology as a function of
redshift (z) under the standard assumptions (H,=70km/s/Mpc, Q,,=0.3, ,=0.7).

seen in any Hubble Space Telescope (HST) or JWST
images. Indeed, galaxies continue to appear smaller
with increasing distance as if the large-scale spatial
geometry of the universe were purely Euclidian as
will be shown below. This is what we would expect if
the Hubble law were due to Doppler shifts of galaxies
moving through a non-expanding space.

So, we now consider the possibility that galactic
redshifts are caused purely by the Doppler effect
due to their motion through non-expanding
space. Furthermore, let’s assume for the sake of
hypothesis that the Hubble law is truly linear with
respect to velocity even at high redshifts as shown
in equation (3). In this case, the Hubble flow is not
due to expansion of space itself, but merely reflects
the average recessional velocity of galaxies at a
given distance. Then, neglecting peculiar velocities,
the distance to any galaxy is simply its velocity (as
derived from redshift) divided by the Hubble constant
which we take to be 70km/s/Mpc. We will call this the
Doppler model.

The recessional velocity (v) of an object with a
Doppler induced redshift (z) is given by the following
formula (Lisle 2018)?:

2
polEr -1 8)
(z+1)*+1

By substitution into equation (3) (and ignoring
peculiar velocities) we can compute the distance for
any galaxy if we know its redshift:

D - _£<1#] ©

H, (z+1)2 +1

This “Doppler distance” (D,) is shown in blue in
fig. 2. It corresponds to the true distance to a galaxy
when the light was emitted assuming redshifts
are entirely due to the Doppler effect. The Doppler
distance is nearly identical to the comoving distance
(shown in green) for redshifts significantly below
unity, and is smaller than the comoving distance for
higher redshifts. In the Doppler model, the angular
diameter distance is identical to the Doppler distance
since motion along the line of sight does not affect
lengths in orthogonal directions. Thus, the angular
size (0) of a galaxy of diameter (s) diminishes inversely
as the Doppler distance.

(10)

The Doppler model therefore does not predict the
magnification effect that is required in the ACDM
model at redshifts greater than 1.6. We have also
plotted the distance predicted by the tired light model
in pink (Lovyagin et al. 2022). This would also be the
angular diameter distance in the tired light model,
since it presupposes that galaxies are essentially
stationary (aside from their small peculiar velocities)
in a non-expanding space.

2 For the derivation of the relativistic Doppler effect, see The Physics of Einstein (Lisle 2018), equation (11.3).
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Fig. 2. Comparison of the different definitions of distance used in the standard model of cosmology (ACDM), compared
with the those of the Doppler and Tired Light models. The Doppler distance (blue) is the distance assuming galactic
redshifts are entirely due to the Doppler effect in a non-expanding space. The Luminosity distance in the Doppler

model (yellow) is that which increases as the inverse square root of apparent luminosity.

In the Doppler model, luminosities do not diminish
as 1/r2. This is due to relativistic beaming. Beaming
is caused by Lorentz aberration (isotropic radiation
in the rest frame will not be isotropic in a moving
frame), and the time dilation. The formula for
luminosity reduction (L,) by beaming at velocity (v)
for an object moving directly away from the observer
is (Rybicki and Lightman 1979):

3
1+%

This can also be expressed in terms of redshift by
substitution of v from equation (8):

L,=1/(z+1)’

(11

12)

Thus, we can compute the luminosity distance
according to the Doppler model:
D 3
D,,, =—===D,(z+1)*
N
This is shown in the yellow curve in fig. 2. Since
this curve is higher than the luminosity distance for
ACDM, the Doppler model predicts that galaxies will
appear slightly fainter at a given redshift than the
prediction of the standard model.

(13)

Comparing the Predictions

With these equations, if we know the true size and
luminosity of a galaxy, we can compute its angular
diameter and apparent brightness at any given

redshift for each model. Unfortunately, we don’t
know a priori the true size or luminosity of a distant
galaxy. However, we can consider the typical size and
luminosity of a nearby galaxy, compute its angular
diameter and apparent brightness at a high redshift,
and see if distant galaxies at that redshift have
comparable angular diameters and brightnesses.
This assumes that distant galaxies are comparable to
nearby ones—a complication we will deal with below.
But what is a typical diameter and luminosity of a
galaxy?

Let us start by considering a typical diameter. Of
the ~30 main, confirmed members of the local group
of galaxies, the average diameter is around 5,000
parsecs. The median is only 1,350 parsecs due to the
fact that small, dwarf galaxies vastly outnumber the
larger ones. Since these smaller galaxies tend to be
fainter, they will be under-represented in magnitude-
limited surveys like the JWST deep fields. Therefore,
it makes sense to use a value closer to the mean as an
example of a typical galaxy. We will use 4,500 parsecs
as a typical galaxy diameter. The exact value is not
important since the different models predict different
slopes in angular diameter as a function of redshift.

In fig. 3, we see the angular diameter of a 4.5kpc
galaxy at various redshifts for the three models. The
red curve is the angular diameter predicted by the
ACDM model. Notice that the angular diameter
reaches a minimum of about 0.5 arcseconds at a
redshift of around 1.6, and is larger for greater
redshifts. This magnification effect exists only in
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Fig. 3. The angular diameter in arcseconds of a 4.5kpc diameter galaxy as a function of redshift (z) assuming the
standard model (red), the Tired Light model (green), and the Doppler model (black).

expanding-space cosmological models. The predicted
angular diameter of the tired light model is shown in
green (Lovyagin et al. 2022). The angular diameter
predicted by the Doppler model is shown in black.
When we examine the angular sizes of images in
JWST data, we expect considerable scatter since
galaxies come in a range of sizes. But the median
should be approximately centered on the curve of the
correct model.

JWST Data and Results

Several JWST deep field data sets are now
available. Astronomers have published their analyses
of the redshifts, angular sizes, and/or brightnesses of
galaxies from JWST deep fields. Most of the redshifts
were estimated by photometry and are reported in
the publications with 1o random error generally
less than 0.5. The uncertainty of size estimates is
typically around 15%. In cases where the researchers
published only their estimated linear radius of
galaxies in kiloparsecs, we converted this back to
angular diameter using the cosmological parameters
assumed in that study, thereby recovering their
original observed angular sizes. For completeness,
we also included HST data on lower-redshifted
galaxies by Trujillo et al. (2004). The results of all
these studies are plotted in fig. 4.

The curve reflecting the correct cosmology should
bisect these values. We can already see that the
ACDM curve does not remotely match the data at
high redshifts. To see which curve best fits the data,
it is useful to bin the data into groups by redshift (2),

taking the median value of z and angular size (6) for
each bin in these magnitude-limited surveys. Using
the median reduces the influence of galaxies whose
redshift or size has been incorrectly estimated. The
result is plotted in fig. 5. The median values for each
bin are indicated by the square, and the standard
deviation is shown by the vertical lines.

Clearly the data are remarkably consistent with the
Doppler model; all the median values are within one
standard deviation, and several are nearly centered
on the predicted curve itself. None of the data are
within one standard deviation of the ACDM curve.
Given the scatter in the data and the uncertainty
of the median size of a typical galaxy in magnitude-
limited surveys, the tired light model cannot be
eliminated on the basis of these observations.

These angular diameter observations are
particularly useful because of the drastic difference
between the predicted sizes based on ACDM
expansion versus Doppler motion. And these
differences grow wider with increasing redshift. At
a redshift of 15, the angular size prediction of the
Doppler model is 6.6 times smaller than that of the
ACDM model. At a redshift of 20, the ratio goes up to
8.3. This is mainly due to the increase of the angular
size predicted by ACDM model; in the Doppler model,
the angular size at high redshifts drops only slightly
with increasing distance. We therefore predict
that future JWST observations of higher redshift
galaxies will have a typical angular diameter of
approximately 0.2 arcseconds. Astronomers who
assume the ACDM model must assume that distant
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Fig. 4. The measured angular diameters of galaxies at various redshifts from various studies are shown in black. The
curves show the angular diameter in arcseconds of a 4.5kpc diameter galaxy as a function of redshift (z) assuming
the standard model (red), the Tired Light model (green), and the Doppler model (black).
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Fig. 5. The measured median angular diameters of galaxies within various redshift bins are shown as squares with
the standard deviation indicated by the vertical line. These are compared with the predicted angular size of a typical

4.5kpc galaxy under the three models.
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galaxies are genuinely 5-10 times smaller than
nearby ones.

We can also compare the apparent brightnesses
of galaxies as a function of redshift since the ACDM
model makes different predictions than the Doppler
model. This is less determinative than the angular
diametertestbecause (1) luminosity surveysarehighly
sensitive to selection biases, filters, and k-corrections,
and (2) the predictions between the two models are
not as disparate as with angular size predictions.
As an example of the latter point, at a redshift of 13,
the ratio of angular size predictions between the two
models is 5.9, but the ratio of luminosity predictions
is only 2.5. Galaxy brightnesses are often reported
in the magnitude system in which an increase of 1
magnitude corresponds to a drop in luminosity by
a factor of the fifth root of 100 (~2.51188). Thus, a
galaxy at a redshift of 13 will appear one magnitude
higher (thus fainter) under the Doppler model than
under the ACDM model. This effect is small given
the scatter in the data, but it is potentially detectable.

Most surveys of distant galaxies in JWST deep
fields report the estimated absolute magnitude
(indicative of its actual brightness as if it were a
point source only 10 parsecs away) of the galaxy,
based on the ACDM luminosity distance. If the
Doppler model is correct, then these estimates are

= Trujillo et al.
= Yang et al.

= Atek et al.
= Morishita et al.
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too faint by about one magnitude as they approach a
redshift of 13. Therefore, assuming distant galaxies
are truly comparable to nearby ones, we should see
a slight drop in their estimated absolute magnitudes
with increasing redshifts as reported in studies that
assume the ACDM model.

Consider an extremely bright galaxy with absolute
magnitude —23. If the ACDM model is correct, and
if distant galaxies are like nearby ones, then the
brightest galaxies at all redshifts should also have an
estimated magnitude of around —23 as indicated by
the red line in fig. 6. On the other hand, if the Doppler
model is correct, then when the absolute magnitude
of high redshift galaxies is computed by astronomers
who assume the ACDM model, the estimates should
be 2.5 times fainter (1 magnitude) for redshifts of
13. This is indicated by the black curve in fig. 6. The
estimated absolute magnitudes of galaxies from
several studies are plotted in fig. 6 as squares. All
these studies assumed the ACDM model, and indeed
there seems to be an overall downward trend with
increasing redshift.

When we examine the estimates by Trujillo et al.
on the left, we see a clear example of the Malmquist
bias. The faintest galaxies (absolute magnitude
~—18) are only detected at very low redshift/
distance. By a redshift of 2, only galaxies brighter

Harikane et al.
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Fig. 6. Estimated absolute magnitudes of galaxies at various redshifts (z) assuming the standard model are shown in
the squares for five studies. The expected trend for the brightest galaxies (assuming no galaxy evolution) according to
the standard model is indicated by the red line. The Doppler model predicts a downward trend in galaxy brightnesses
estimated by the standard model, as shown by the black curve.
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than absolute magnitude —20 are detected. The
fainter galaxies are missing in the plot—not because
they are not present but because they are not easy
to detect at that distance. The brightest galaxies in
that study tend to be found at the highest distances
because larger distances sample a greater volume
in space, increasing the probability of detecting a
rare, ultra-bright galaxy, and because only bright
galaxies could be seen at such a distance. Thus,
within any given magnitude-limited survey, we
expect to see a trend of increasing brightness with
distance due to these selection biases. But between
surveys we expect to see a downward trend if the
Doppler model is correct and no trend at all if the
ACDM model is correct. We again bin the data, this
time selecting the brightest galaxy in each redshift
bin to reduce selection effects. The result is plotted
in fig. 7.

In fig. 7, we still see some evidence of selection bias
and thus an upward trend within a given survey.
But between surveys there is a downward trend
with increasing redshift. A linear least-squares fit
to these data points (shown in light blue) confirms
a downward trend with a slope (0.096+0.038)
comparable to what is expected by the Doppler model
(~0.067). Thus, galaxies at high redshift do indeed
appear fainter than predicted by the ACDM model,
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and by approximately the difference the Doppler
model predicts.

Analysis

Luminosity and angular diameter data from
both the HST and the JWST are consistent with
the Doppler model in which galaxy redshifts are
produced entirely from the Doppler effect due to
motion through a non-expanding space and in which
no galaxy evolution has occurred. However, there is
degeneracy between cosmological tests and galaxy
evolution. How do we really know that galaxies at high
redshifts are anything like nearby galaxies? The data
above could also be interpreted as being consistent
with the ACDM model if galaxies at high redshift
are actually 5-10 smaller than nearby galaxies and
approximately one magnitude intrinsically fainter.
Using the standard Einstein synchrony convention
(ESC), we are seeing distant galaxies not as they are
today, but as they were billions of years ago when
the light left. Could galaxy evolution over deep time
explain the angular diameter and luminosity trends
in a ACDM model?

There are several reasons to reject such an
explanation. First, theoretical studies of galaxy
formation under the assumptions of the standard
model did not predict such a size growth without
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Fig. 7. The brightest galaxy in each redshift bin is shown by the black squares. These are compared with the expected
trend for the standard model (red line) and the Doppler model (black curve). The linear least squares fit to the data

is shown in light blue.



454

substantial mass growth. Rather, it was the mass
of such galaxies that was supposed to increase with
time; yet these high redshift galaxies already have
high mass (estimated from their luminosity). So,
there are theoretical problems with such a claim.

Second, and more importantly, even if we grant that
galaxies somehow grow in diameter with time, should
we expect that such growth curves would precisely
match what the Doppler model predicts without such
growth? It is not simply that the observed angular
diameters match the Doppler model predictions at
high z. Rather, they appear to match at all values
of z. Should we expect that galaxies grow in size and
in brightness in exactly such a way as to eliminate
any evidence of the FLRW metric in favor of simple
Doppler shifts? Only by rejecting parsimony could we
entertain such a possibility.

Third, there are several observable characteristics
of galaxies that are relatively independent of the
cause of their redshifts. Astronomers have already
noted that the metallicity range in high-redshift
JWST surveys is comparable to nearby galaxies—
suggesting no strong evolution (Rhoads et al. 2023).
Moreover, the structures of such galaxies are mature,
with many disk galaxies (Ferreira et al. 2022). There
is even evidence of high redshift barred spirals which
were previously thought to be a much more recent
(nearby) phenomenon (Costantin et al. 2023). The
ratios of spiral galaxies to ellipticals or to irregulars
is approximately constant out to a redshift of 10
suggesting little, if any, evolution (Lee at al. 2023).
Beyond a redshift of 10, the ratio of spiral galaxies to
ellipticals appears to drop somewhat, but this may
be due to selection effects; typical galaxies at such
distances have an average angular diameter of around
0.2 arcseconds and are faint, making morphology
classification difficult. In all tests that are relatively
independent of cosmological assumptions, high
redshift galaxies appear to be very similar to local
galaxies. This suggests that no significant evolution
has occurred.

The Tolman Test

The Tolman surface brightness test has long
been regarded as a way of evaluating various
proposed cosmological models (Tolman 1930). This
test involves measuring the surface brightness of
galaxies at various redshifts. Surface brightness is
the brightness per (angular) unit area of a galaxy.
In Euclidian geometry for stationary objects, the
surface brightness of a given galaxy should be
independent of its distance. This is because both
apparent brightness and angular area diminish with
the square of the distance, so their ratio is constant.
But in an expanding universe, this is no longer the
case.
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Apparent brightness is inversely proportional
to the square of the luminosity distance. And the
surface area is inversely proportional to the square
of the angular diameter distance. Therefore, surface
brightness is proportional to D,*D, *. From equations
(6) and (7), we can see that D, =D, (1+2)* for any given
value of z. Therefore, in the FLRW metric assumed
by the standard model, the surface brightness of a
galaxy goes inversely as (1+2)!. Incidentally, the
tired light model predicts that surface brightness
should decrease as 1+z.

In the Doppler model, the angular diameter
distance is equal to the Doppler distance as given by
equation (9). And the luminosity distance is given by
equation (13). So, surface brightness is proportional
to DD, 2 Also from equation 13, we see that
DLDOp =D, (1+2)**. Therefore, ifgalaxy redshifts are due
to the Doppler effect in a non-expanding metric, then
their surface brightness should diminish as (1+2)°.
We can compare the median surface brightnesses
of galaxies from JWST data at various redshifts to
see if they drop according to (1+2)* as predicted by
the ACDM model, or by (1+2)* as predicted by the
Doppler model. The ratio of these two predictions is
1+z, which becomes quite large at high redshifts.
The observations confirm that the surface brightness
of galaxies in JWST data are indeed brighter than
the standard model predicts and by a factor of 1+z.

For example, at a redshift of 13 the Doppler model
predicts that the surface brightness of a galaxy should
be 14 times greater than that predicted by the ACDM
model. And indeed, JWST data confirm this. We have
already seen that galaxies at redshift 13 are about 1
magnitude (2.5 times) fainter than the ACDM model
predicts, and 5.95 times smaller in diameter, and so
their surface area is 35.4 times smaller. Thus, their
surface brightness is 14 times greater than that
predicted by the standard model—a factor of 1+z. At
this redshift, the tired light model predicts surface
brightnesses nearly 200 times greater than those
observed in these JWST data sets.

The Doppler model therefore passesthe Tolman test
while the standard ACDM model and the tired light
model do not. Interestingly, this was known to be the
case even before these latest JWST results. But why
didn’t anyone seem to notice this? In 2001, Lubin and
Sandage published their analysis of the Tolman test
on galaxies imaged by the HST and argued that the
results favor a universe in which space is expanding.
They did this for two different wavelength filters
and found that the surface brightness diminishes
by (1+2)?**%17 in the R band and by (1+2)>*™013 in
the I band (Lubin and Sandage 2001). The average
of these two exponents is 2.98+0.55, consistent with
the Doppler model prediction of 3, but well below the
standard model’s prediction of 4. How then do these
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authors account for the discrepancy? They conclude
that the additional value of 1.02 is due to evolution of
the galaxies over time.

So, galaxy evolution can always be used to explain
discrepancies between predictions and data. But
we now see that galaxies would have to evolve in
precisely the right way to eliminate any evidence of
the FLRW metric at all redshifts and in such a way
as to precisely mimic the predictions of the Doppler
model. But in the Doppler model, such auxiliary
hypotheses are unnecessary. Moreover, observations
that are relatively independent of cosmological
model (such as morphology, metallicity, and mass
estimates) show no evidence of significant evolution
between high redshift and low redshift galaxies.

Given that the Doppler model correctly predicts
both the median angular diameter and brightness of
galaxies, it would have to pass the Tolman test since
surface brightness is entirely determined by these
two effects. But it is interesting that the Doppler
model predicts angular sizes and brightnesses for
all redshifts without invoking any galaxy evolution
at all. Furthermore, the Doppler model has only one
adjustable parameter—the Hubble constant (H).
Yet, it fits the data better than the standard model
which has three adjustable parameters (H, Q,,, and
Q,), and which must also invoke substantial galaxy
evolution in order to accommodate the observations.
How many “epicycles” must be added before we
reconsider the underlying paradigm?

Conclusions and Predictions

The most straightforward interpretation of the
data seems to suggest that the redshifts of galaxies
are entirely the result of a relativistic Doppler effect
in non-expanding space such that their recessional
velocity 1s linearly proportional to their distance even
at high redshifts. Under this cosmology, the high
redshift galaxies observed in JWST deep fields are
nearly identical to nearby galaxies in linear diameter,
brightness, and mass. Independent of cosmology, we
have already observed that high redshift galaxies
have similar morphologies and a similar range of
metallicities to nearby galaxies. Thus, there is no
evidence of substantial galaxy evolution as a function
of redshift.

In order to salvage the ACDM model, one would
have to assume that high redshift galaxies are
actually 5-10 times smaller than nearby galaxies
(though with comparable mass) and somehow expand
over time in precisely the right way so as to eliminate
any evidence of the FLRW metric. Likewise, the
intrinsic brightness would have to gradually increase
by one magnitude over a redshift range of 13. The two
effects would have to combine in just the right way
so that the intrinsic surface brightness is inversely
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proportional to z+1, the difference between the
standard model and the Doppler model. The Doppler
model doesn’t require any such fine tuning because
galaxies are as large and as bright at all redshifts as
nearby galaxies.

An additional important implication of the Doppler
model is that there was no big bang. The big bang
requires an expanding space: a scaling factor that
changes over time. But the evidence is consistent with
a metric that is (approximately) static. The galaxies
arereceding, but are moving through a non-expanding
space. Thus, the universe is indeed expanding in the
sense that the average distance between galaxies is
increasing. But the fabric of space does not expand.
Nor should we conclude that the Hubble law in a non-
expanding space implies that galaxies sprang from
a common point. Galaxies have tangential motions
in addition to their radial motions. Consequently,
their negative velocity vectors do not converge to a
common point. This is particularly obvious for those
nearby galaxies that are blue-shifted.

The big bang model has always had its problems.
But until now, we have not had a creation-based
alternative that makes specific quantitative
cosmological predictions. If indeed the Hubble law
remains a linear relationship between distance
and recessional velocity at high redshift, then this
suggests a very interesting, new cosmology. The
implications of this model go well beyond this study.
Our purpose here is to show that the Doppler model
matches existing data, and to make predictions
about the nature of galaxies at as yet undiscovered
redshifts.

The Doppler model predicts that the median galaxy
angular diameter should be just over 0.2 arcseconds
for galaxies at redshifts beyond 15. This is in contrast
to the ACDM model which predicts an increasing
angular diameter for higher redshifts. The Doppler
model predicts a fainter apparent brightness for
galaxies at a given redshift than the standard model.
Thus, absolute magnitudes estimated by the ACDM
luminosity distance will be fainter by ~1 magnitude at
z=13 and the difference becomes somewhat larger for
greater redshifts. Brightness tests are more sensitive
to biases than angular diameter measurements.
However, a well-established standard candle in
JWST data could discern brightness with sufficient
precision to distinguish between the competing
models.

One such standard candle would be a type Ia
supernova. These have a visual absolute magnitude
of —19.5 at their peak, and would be easily visible
to the JWST even at a redshift of 10. If the Doppler
model is correct, then estimates of the absolute
magnitude using the ACDM model would be
around —18.6 at a redshift of 10. In such an event,
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astronomers committed to ACDM might argue that
type Ia supernovae are not such good standard
candles at high redshifts. Determining the light
curve of a high redshift supernova would require
multiple JWST observations. But the results would
be extremely rewarding. Such an event could also
distinguish between the Doppler model and the
tired light model because the latter predicts no time
dilation in the light curve as a function of redshift.
The Doppler model predicts the same time dilation
as the standard model (1+2). Such time dilation
has been reported in other studies of supernova
light curves (Goldhaber et al. 2001; Leibundgut et
al. 1996), but at the high redshifts accessible to the
JWST there could be no doubt.

Even the existence of type Ia supernovae at
extremely high redshifts could be problematic for
the big bang model. Type Ia supernova involves the
explosion of a white dwarf that is accreting mass
from a nearby star. But white dwarfs are thought to
be formed from progenitor stars with a typical mass
of about 3.5 solar masses, and possibly up to eight
solar masses. Stars with such masses should last
400 million years and 55 million years respectively,
representing the minimum time since the first star
formation for the first white dwarfs to appear. Thus,
there shouldn’t be very many at the highest redshifts
accessible to JWST. But if type Ia supernovae are
found to be relatively as common (after compensating
for time dilation) as in the nearby universe, then
this would bolster the evidence that we do not see
significant galaxy evolution as a function of redshift
and would challenge big bang assumptions.

We further predict that we will not find galaxies
full of the long sought after population III stars.
Biblically, heavy elements like oxygen preceded the
creation of the stars since water existed on Day 1 but
stars were made on Day 4 (Genesis 1:1-2, 14-19).
Therefore, we predict that the JWST will continue
to find metallicity in the highest redshifted galaxies.
Furthermore, we expect to find such galaxies at
increasing redshifts, up to the limit of the detection
threshold of the JWST. These will be mature
galaxies, massive and well-structured (many of them
spiral galaxies), with luminosities and morphologies
comparable to nearby galaxies, and with typical
angular diameters of around 0.2 arcseconds.
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