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The Big Bang Model: 
An appraisal 
by Mart de Groot 

We need more than cosmology 

to understand the structure 

and the meaning of the 

universe. 
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Cosmology deals with the struc
ture and origin of the universe. 
Modern cosmology started in the 

1920s when the then-largest telescopes 
were being used to study the remotest 
objects in space and to find answers to 
questions about the structure of the uni
verse. The answers led to questions 
about the origin of the universe. Amer
ican astronomer Edwin Hubble's obser
vations (1935) noted that almost all gal
axies show a so-called "redshift." This 
means that the color of the light we re
ceive from them is redder than when it 
left its source. One possible means of 
produdng such a color change is through 
the Doppler effect, i.e., the movement of 
galaxies away from the earth. 

To interpret his observations, Hubble 
needed a cosmological model of the 
universe. Several models were available 
at the time. Those by Milne and 
Lemaitre allowed an expanding uni
verse in agreement with Einstein's Theo
ry of General Relativity. A model by 
Zwicky was more static but required 
fewer adjustments to known physics 
and no introduction of new concepts. It 
was, therefore, the framework into 
which Hubble's observations could 
most easily be fitted. Hubble himself 
was not too sure of how to interpret his 
observations and, being reluctant at first 
to draw the conclusion of an expanding 
universe, called the redshifts "apparent 
velocity displacements." 

Shortly after, Hubble partly aban
doned his earlier reservations and inter
preted the redshift through the Doppler 
effect; i.e., he concluded that most gal
axies are moving away from us. Thus 
the term "the expanding universe" 
came into being. 

The expanding universe 
The next step was a simple one. If to

day the universe is expanding, then, in 
the past it must have been smaller. Go
ing back into the past far enough, the 
universe must have had some minimum 
size from which it expanded. It seemed 
a logical conclusion to say that the uni
verse had a beginning in time. It should 
come as no surprise that this idea found 
favor with Christians who saw that mo
ment in the past when everything start
ed to expand as the equivalent of the 
"in the beginning" of Genesis 1:1. The 
question of how long ago this begin
ning occurred was not so easily an
swered. It was necessary to measure not 
only the present speed of expansion but 
also its variation with distance. The ob
served relation between distance and 
redshift is called the Hubble law, and 
the parameter that describes the expan
sion of the universe is the Hubble pa
rameter, H

0
• Hubble's first estimate gave 

Ho = 500 km/sec/kpc with a consequent 
age of the universe of 2 billion years. 

The Big Bang 
This caused an immediate problem, 

because geologists had already postulat
ed the age of the Earth as some four bil
lion years, and it was inconceivable that 
the Earth, as part of the universe, could 
be older than the universe itself. The 
reason for this low estimate for the age 
of the universe was the limited distance 
to which galaxies could be observed at 
that time. As more powerful telescopes 
came into operation, the value of H

0 

could be determined with greater accu
racy, with a resultant better match be
tween geological and cosmological time 
scales. By the 1960s, the situation had 
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improved so far that the then-widely ac
cepted age for the universe was about 10 
billion years. 

While other theories about the early 
history of the universe have emerged 
over the years, the scientific world in 
general settled for the Big Bang theory 
after the discovery of some important 
evidence in 1965. In its early phases, the 
Big Bang is thought to have consisted of 
a very hot and very dense gas of elemen
tary particles first and hydrogen and he
lium later. In this gas, light emitted 
from a particle could not travel far be
fore encountering another particle, 
when its direction and frequency would 
be changed. Thus, if it had been possible 
to look at the early universe from the 
outside, one would have been able to 
see only its outermost layers; the uni
verse was non-transparent. 

As a result of the continuing expan
sion of the universe, eventually its den
sity had decreased far enough to enable 
radiation emitted from a particle to trav
el through most of the universe without 
encountering another particle. At that 
moment the universe became transpar
ent. The universe was then about 
300,000 years old. This is a very young 
age; 300,000 years of a total of some 15 
billion is equivalent to two hours in the 
life of a SO-year-old person. Already in 
the 1940s, Gamow, Alpher, and others 
had foreseen this situation and had cal
culated that radiation emitted at that 
epoch should be able to reach us today 
unmodified and, thus, inform us about 
the condition of the universe at that 
time. 

Then, in 1965 two radio engineers 
working for the Bell telephone company 
made an unexpected discovery. They 
found some strange noise reaching their 
radio antenna and, after analyzing it, 
concluded that it came from a source of 
radiation that was uniform over the 
whole sky and had a temperature of 
only 3 K. It was soon realized that this 
was the radiation emitted at the time 
the universe became transparent. This 
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discovery provided very strong support 
for the Big Bang theory and convinced 
most cosmologists of its validity. 

This 3 K radiation, or cosmic micro
wave background radiation (CMB), 
seemed to have the same intensity in 
every direction. This meant that it origi
nated from places at the same tempera
ture and density. This was a problem. In 
such a uniform medium, how could the 
present-day structures of the universe
stars, galaxies, superclusters of galax
ies-be formed? This structure repre
sents inhomogeneities that should have 
been present from an early date because 
once a medium is completely homoge
neous, it is impossible to introduce in
homogeneities into it without referring 
to an outside influence. 

Since these early conclusions were 
reached on the basis of ground-based ob
servations, with all their uncertainties in
troduced by the passage of radiation 
through the earth's atmosphere, plans 
were made for a satellite that could ob
serve from space and reach a higher accu
racy. Thus, the COsmic Background Ex
plorer satellite (COBE) was launched in 
1990. By 1992 its results had been ana
lyzed and small differences in tempera
ture had been detected when looking in 
different directions. These small fluctua
tions in temperature, and thus density, 
seemed suffident to explain the forma
tion of galaxies and other structures. As 
a result, in its broad lines, the Big Bang 
theory was accepted by the great major
ity of cosmologists and, with the help of 
the media, by many other people as 
well. It is doubtful whether the Big Bang 
model would have met with such gener
al interest if it had been just a model for 
the origin of the physical, inanimate 
universe. · 

By attempting to explain the origin 
of matter found in living beings, the Big 
Bang theory has become involved with 
the theory of naturalistic biological evo
lution. Thus, during the first three min
utes, when the universe was very hot 
and dense, it is believed that only the 

simplest chemical elements-mostly 
hydrogen and helium-were formed. 
When this had been achieved, the tem
perature had decreased so far that fur
ther manufacturing of nuclei of chemi
cal elements-nucleosynthesis-was no 
longer possible. Therefore, the question 
about the origin of chemical elements 
important for life-like oxygen, nitro
gen, carbon, calcium, and many oth
ers-that are also found in the Earth, 
becomes one of the most interesting in 
modern cosmology. 

The process of nucleosynthesls 
After the first 300,000 years-accord

ing to the Big Bang tl}eory-when the 
universe became transparent, gravita
tional forces still let their influence be 
felt. Under this influence, small inho
mogeneities started to grow by attract
ing surrounding matter. Eventually this 
led to the formation of large clouds 
composed mainly of hydrogen and heli
um. These contracted further, and the 
temperature in their centers rose as are
sult. When the central temperature in 
these objects reached a temperature of 
about 10 million K, nuclear processes 
were ignited. Hydrogen began to be 
transformed into helium with the pro
duction of much energy that became 
visible as radiation, and stars were 
"born." Thus, stars shine because of the 
nuclear processes in their centers. Al
though stars are huge, the amount of 
nuclear fuel-hydrogen-they contain 
is not limitless. By the time a major pro
portion of the hydrogen has been used 
up, the central part of the star collapses, 
and the temperature increases to about 
25 million K. At this temperature, the he
lium that has so far been inert, can be 
used as fuel for a next stage of nudeosyn
thesis that converts helium into carbon. 

This process is repeated several times, 
with each cycle taking less time than 
the previous one, until the chemical ele
ments up to and including iron have 
been formed. It then depends on the 
mass of the star what happens next. If a 
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star is massive enough, it will explode as 
a supernova, producing many elements 
heavier than iron in a very short time. 
In the explosion, a major proportion of 
the star's matter is returned to space, 
where it can form into large clouds from 
which another generation of stars can 
be formed. Eventually, and quite likely 
in more than one place, planets com
posed of solid maller, including the 
Earth itself, are formed. At this point, 
the processes of naturalistic evolution 
are supposed to have taken over to gen
erate life and develop it into intelligent 
living beings. So much for the Big Bang. 

There is much in the Big Bang model 
with which Christians can identify. The 
early universe was dominated by radia
tion and light, reminding us of what 
happened on the first day of Creation 
week. Adam was formed from material 
available on earth, i.e. from the dust of 
the ground. The sun, moon and stars 
were made when many other things in 
the universe were already there: the 
fourth day comes after "the beginning." 
Unfortunately, for the Big Bang that is, 
there are also many discrepancies with 
Genesis 1: The first 300,000 years when 
the universe was filled with light cannot 
reaJly be compared to the first day of 
Genesis; life is not created but evolved 
from inanimate matter; far more than 
six days are required for the completion 
of the process, etc. 

Scientific and philosophical problems 
Apart from the differences between 

cosmology and Genesis, I perceive sci
entific and philosophical problems 
within the Big Bang model itself. These 
can briefly be listed as follows: 

Scientific problems. First, the cause of 
the redshift is not necessarily the reces
sion of the galaxies. There are other 
phenomena that can cause a redshift. 
Among these, the so-called "gravitation
al redshift" implies unbelievably large 
masses for the far-away galaxies; and the 
so-called "transverse Doppler effect" 
would require very rapid revolution 
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around a center. Remembering that 
Ellen White wrote about "suns and stars 
and systems, all in their appointed order 
circling the throne of Deity," 1 one 
should be open to this possibility, espe
cially since revolution around a center is 
a wide-spread characteristic of cosmic 
objects. Finally there is also the idea 
that through interaction with matter, 
light would lose some of its energy dur
ing its long travel from a faraway galaxy 
to the Earth. In my opinion, this idea of 
"tired light" has never received the at
tention that it deserves. 

Second, in the Big Bang theory, the 
elementary particles like electrons, pro
tons, neutrinos, neutrons, and others, 
were produced in the very early mo
ments of the universe. According to our 
best knowledge, well supported by labo
ratory experiments, such elementary 
particles are formed in pairs: with each 
particle appears its antiparticle, made of 
anti-matter: positrons with electrons, 
antiprotons with protons, etc. When a 
particle meets its antiparticle, the two 
will disappear in a blaze of energy. In 
the very dense universe, just after parti
cles and antiparticles had been formed, 
it would have been inevitable that each 
particle should have met its antiparticle. 
As a result the universe would have 
been full of radiation and devoid of 
matter, except for such particles as neu
trons that have no antiparticles. Howev
er. there is a lot of normal matter in the 
universe. Either there must have been 
some asymmetry in the production of 
elementary particles-with more nor
mal particles than antis formed, or 
about half the universe must consist of 
anti-matter, carefully isolated from the 
normal stuff. But there is no hint of this. 

Philo.mphical problems. First, although 
the condition of the universe during the 
first 300,000 years of its existence is not 
open to direct observation, we can note 
its condition at that age from the CMB 
and, assuming that the expansion oc
curred also before that time, extrapolate 
back toward earlier epochs. Going back 

in time in this way, we find an ever
denser and hotter universe where we 
have to apply increasingly less well-un
derstood physical principles in order to 
understand what is happening. Inevita
bly, we come to a point in time before 
which the universe was so dense and 
hot that even our most-advanced 
knowledge of theoretical physics can no 
longer cope with the extreme condi
tions. We arrive at this point when we 
are only 10·43 seconds from the zero 
point, the beginning of time and space. 

The incomprehensible condition of 
the universe during this first fraction of 
a second is called a singularity. One 
might consider that such a small frac
tion of a second can be overlooked and 
that we can now triumphantly an
nounce to have reached the beginning 
of time. But the problem is that at an 
age of 1 0·43 seconds the universe is sup
posed to have already contained a lot of 
matter and that, as a result, we have not 
really come much closer to understand
ing where all this comes from. Some say 
that this "primordial" matter is the re
sult of a previous phase of the universe 
when it collapsed after having expand
ed initially. Thus, one can invoke a uni
verse that goes through repeated cycles 
of expansion and contraction, with our 
universe just being the present version. 
This so-called "oscillating universe" 
does not really answer the question 
about its origin. Saying that there has 
always been a universe either robs it of 
any purpose, or makes it equal with the 
eternal God of the Bible. Neither alter
native is acceptable to the Christian. 
Others, being more honest, have point
ed out that it is possible to create matter 
from energy. The obvious question re
mains, of course, Where did that energy 
come from? In my opinion, an al
mighty, all- powerful God is the only 
real answer. 

Second, the development of the Big 
Bang theory over the past 70 years has 
been full of philosophical assumptions 
that, according to the rules of purely sci-
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entific reasoning, should not be part of 
the scientific process. Among these the 
following should be mentioned. (1) The 
expansion of the universe is based on a 
biased philosophy. In his interpretation 
of the redshift, Hubble adopted the va
lidity of the Theory of General Relativi
ty (not such a bad choice) and the Cos
mological Principle-the universe looks 
the same from wherever it is observed. 
While this seems a reasonable assump
tion to make-in fact, the only one that 
can usefully be made-its validity on 
any known scale is not, and may never 
be, confirmed. (2) The Big Bang theory 
is based on the presupposition that sci
ence is capable of explaining every
thing, of answering all our questions. 
This is an unprovable assumption, and 
those who believe in God know that it 
cannot be correct: Science has no good 
answers to questions about the origin of 
love and hate, joy and sadness, truth, 
beauty, conscience and lots of other hu
man characteristics. (3) Various alterna
tive theories have been rejected, often 
without a proper investigation into 
their claims. So-called unscientific theo
ries, i.e., theories that contain elements 
of philosophy or religion, are rejected 
out of hand. By taking this attitude, cos
mology has condemned itself because it, 
too, has incorporated certain philosoph
ical, unscientific assumptions. And, 
worse, cosmology has closed its eyes to 
what could very well be an essential part 
of reality and of the universe. 

This is best seen in what I consider 
cosmology's unspoken but very clearly 
understood dogma that the God of the 
Bible and of Calvary does not exist, and 
that whatever god we believe in is one 
of our own making. Again, for Chris
tians this is unpalatable stuff. 

Conclusion 
On the basis of the above, we must 

conclude that modem cosmology, rep
resented by the Big Bang theory, may 
have its virtues in explaining numerous 
aspects of the physical, inanimate uni-
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verse, but that it is a poor model when it 
comes to explaining everything, and 
that it leaves too many of our questions 
unanswered. 

As Robert jastrow concludes in his 
book, God and the Astronomers: "At this 
moment it seems as though science will 
never be able to raise the curtain on the 
mystery of creation. For the scientist 
who has lived by his faith in the power 
of reason, the story ends like a bad 
dream. He has scaled the mountains of 
ignorance; he is about to conquer the 
highest peak; as he pulls himself up over 
the final rock, he is greeted by a band of 
theologians who have been sitting there 
for centuries.":! 

So, is it possible to harmonize mod
ern cosmology with the Bible? Should 
one even try to do so? And, if Yes, how 
can it be done? Notwithstanding the 
above critical look, let me state that I 
admire the scientific method and enter
prise. We have learned much about na
ture that can help us to live more com
fortable lives. Furthermore, science is 
one of God's methods of communicat
ing with us about Himself and His plan 
for us. "The heavens" stiJI "declare the 
glory of God" (Psalm 19:1). But there are 
at least two problems with this channel 
of communication. Sin has marred 
God's handiwork so that it reflects God's 
character but dimly. And our under
standing of nature, and of the One who 
wants to reveal Himself through it, is 
incomplete as long as there are still 
shortcomings in our knowledge about 
the laws of nature that should help us to 
interpret God's message correctly. At the 
same time, let us not forget that we can
not retreat into the ivory tower of theol
ogy and explain everything around and 
about us from the Bible alone. 

In fact, it is precisely because our in
complete understanding of both the 
laws of nature and of the laws of God 
that we often perceive the two as in con
flict. But God is the author of both, and 
there can be no conflict if things are 
understood correctly. We need both dis-

ciplines in order to make sense of the 
universe in which we Jive. Albert Ein
stein once said, "Religion without sci
ence is blind; and science without reli
gion is lame."3 

Exactly how we are to combine the 
findings of science with our under
standing of the Bible in our efforts to 
obtain answers to our questions about 
beginnings remains difficult. I believe 
that God created the universe. "In the 
beginning" may well mean that He 
started His creative work long ago. Cos
mology, if rightly understood, tells us 
how God went about the job of prepar
ing a planet with sufficient dust of the 
right chemical composition to form hu
man beings and keep them alive. Then 
God rounded off His creation work. In 
six days He prepared the earth for being 
inhabited and then created many living 
creatures among whom humankind was 
to take a very special place. 

The rest of the Bible tells us what 
happened next and how, despite our re
bellion, God's magnificent plan will fi
nally be achieved in those who accept 
the redemption that is offered through 
Jesus Christ. The fulfillment of this plan 
includes the opportunity to learn the 
real truth about the universe, and I will 
gladly change my opinion when the 
Creator tells me He did it otherwise. 
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