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SUMMARY

“Behold a universe so immense that T am lost in it. | no longer know
where | am. | am just nothing at all. Our world is terrifying in its in-
significance.”

So wrote Bernard de Fontenelle! (1657-1757), capturing the mood of his
generation as the true extent of the universe became known. The early
scientists who had sought to fathom God's ways in creation had
discoversd a universe so vast that God's greatest creation, humanity
itself, seemed like a mere candle flickering in the dark of a medieval

cathedral,

In this booklet [ want to tackle de Fontenelle's three fears:
* the immensity of the universe

= the irrelevance of mankind

* the insignificance of our human world,

We dig deep into the fields of astronomy and biology, only to awake
from de Fontenelle's terror as though from a bad dream,

His fears are naot our fears.

We may, vou and 1, be the focus of creation after all,



PREFACE

From the pev of..

Armo A. Penzias, Nobel Prize Winner in Physics

" Astronomy leads us to a unigue event, a universe which was created
out of nothing, and delicately balanced to provide exactly the condi-
tions required to suppaort lite. In the absence of an absurdly-improbable
accident, the observations of modern science seem to suggest an under-
Iving (one might say “supernatural™) plan. In this monograph, Profes-
sor Block offers readers a unigue opportunity to weigh the evidence for
themselves.”

The Very Rev. Professor T.F, Torrance, FR.5.E.:

“This is a quite outstanding essay on the rational nature of the universe
of space and time as it expanded from the original dense state — the in-
credible singularity. Professor Block has assembled in succinct and
lucid form the mass of scientific information that has come to light in
recent years for the fine tuning of the universe as one in which the
presence of the rational human being within the cosmos, far from bein
the result of irrational chance, belongs to the very essence of its rationa
nature. The angument is beautifully set out and is thoroughly docu-
mented, with support from the greatest scientists of our age. I find
particularly impressive the way in which David Block gently lets the
nature of the universe speak for itself out of its own rationality, and
without any forcing points to the profound link between it and the
rationality of the Christian understanding of the created order.”

John Polkinghorne, ER.S., President of Queen’s College, Cambridge:

"The fifteen billion years of cosmic history have proved an astonizshing-
Iy fruitful story. What started as an expanding 'ball' of energy has
evolved into a richly varied universe with men and women among its
inhabitants, An even more surprising insight of modern science is that
this could only have happened in a cosmos whaose physical fabric cor-
responded to very precise and finely — tuned laws of nature, The uni-
verse that has given rise lo ourselves is not any-old world but a uni-
vierse in a trillion, This will not surprise those of us who believe it to be
God's creation. Professor Block’s clear and thoughtful discussion of
these issues deserves a wide readership.”
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Sir William H. McCrea, ER.5.:

“As an astronomer Professor Block is well known for observational
studies of the morphology of galaxies, Here he presents a clear compre-
hensive summary of the fundamentals of modemn cosmology. He does
s0 having special regard to man's place and status in the physical Uni-
verse, Herein he sees evidence of design on an awesome scale. For him
this culminates in the Christian revelation,

The whaole discussion stimulatez one to ask whether the study of the
physics of the cosmos, profound as it certainly is, may perhaps be a
prelude o possibly more profound studies of life, consciowsness, mind
and personality, in the same cosmos, that are still to come,”

Sir John Eccles, ER.S., Nobel Prize Winner in Medicine — Physiology:

“Our quest in life is for love, truth and beauty, all qualities of the
Divine ranscendence and immanenoe and of the wonders of Divine
creation,

There is firstly the transcendent God in which Einstein believed and
that is so0 wonderfully described by Professor David Block in his story

of the universe,

As Christian believers we must worship both the transcendent God
and the immanent God, in his creation of us by Divine love,

Professor Block and [ both believe that there is a Divine Providence
operating over and above the materialist happenings of biological
evelution,”
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“Behold a universe so immense that [ am lost in it. | no longer know
where I am. | am just nothing at all. Our world is terrifying in its in-
significance.” So wrote Bernard de Fontenelle! (1657-1757), capluring
the mood of his generation as the true extent of the universe became
known. The early scientists who had sought to fathom God's ways in
creation had discovered a universe so vast that God's greatest creation,
humanity itself, seemed like a mere candle flickering in the dark of a
medieval cathedral,

Unly a few generations earlier, the scholars had offered a far more reas-
suring view of the heavens. The earth and its people were at the centre;
the planets, the sun, and all the stars revolved around this focus of
God's creation. Then, in 1543 Copernicus’ De Revolutionibus was pub-
lished and we perceived ourselves to be living in a heliocentric world.
The sun, not the carth, was the centre. As telescopes were pointed o
the heavens, we recognized our sun to be but one of 100 000 million
stars in the Milky Way galaxy. Today we know that if we were to count
all the stars in the Milky Way at a rate of one every second, the process
would take bwo thousand five hundred years! No wonder that people
often believe they are zeroes, non-entities lost in a sea of space and
Hme.

In this essay | want to tackle de Fontenelle’s three fears: the immensity
of the universe, the irrelevance of mankind, and the insignificance of
our human world.

The immensity of the universe

Astronomers find the observable extent of our universe to be very
large. The American astronomer Edwin Hubble? in 1929 published a
famous paper in the Proceedings of e National Academy of Sciences. That
pioneering paper, together with further observations published in 1931,
established beyond any doubt that the universe is in a continual state
of expansion®. Calaxies recede at speeds dependent on their distances
from us. With large telescopes, we can photograph objects moving
away from us at speeds of an amazing 274 800 kilometres per seoond*,
which is over 90 per cent the speed of light! We live in an expanding
LIVETSE,



An expanding universe

Gaing backwards in time from today we would see the present out-
ward-moving systems of galaxies contracting, and at all points in the
universe the density of matter would become higher and higher. But let
us spend a few important moments dispensing with a very popular
{but wrong) concept of what the big bang is, and what it is not. For,
contrary to popular belief, the big bang is not a point in space from
which matter explodes outwards.

The most widely accepted model of our expanding universe is that of a
‘big bang". Unfortunately this phrase suggests that all matter once
existed somewlere as a superdense ball of matter which suddenly
exploded, scattering debris throughout space like an exploding bormb,
But this picture is too simple. It presupposes that space already existed
before the explosion and that the big bang was merely the mechanism
that flung the stars and galaxies out into space. It suggests that before
the bang there was empty space, like an empty room, with a highly
concentrated dot of matter at ils centre. It suggests that after the bang
the galaxies moved out to fill space, like furniture fills a room.

But the big bang is also concerned with the formation of space itself?
There was no ‘room’ within which the explosion could occur. Analg-
gles are inadequate but it is something like representing the early uni-
verse as bread dough expanding as it is baked. But note that in this
analogy the dough is nol ‘matter’ and the oven in which it is baking
‘space’, for the dough represents both space and matter. Initially the
dough is concentrated together, but as the bread rises the dough
expands and becomes less dense. If you eould run the baking process
backwards then every part of the bread would contract. Yet at every
stage the bread is bread; it is only the density at all points which varies.

S, in cosmology, the big bang represents an interval of time in the early
history of the universe when matter everywhere, at all points, was con-
centrated at immense densities and temperatures. Going backwards in
time from today we would see the present outward-moving galaxies
contracting, and al all points in the universe, the density of matter
would become higher. If the universe is infinite now, it hes alivays been
infimite. IF it s finite now, there is and was no ‘beyond’ in the usual
sense of the word.

=d
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The creation of Hme

The big bang models will not permit us to do what Augustine forbade,
namely, to ask what God was doing ‘before He made heaven and
earth™. The big bang epoch marks the beginning of time as well as of
matter. Augustine argued that, like matter, time was God-created, and
that before heaven and earth were made there was no ime. The ques-
tiom, ‘What was God doing Mren?” is without meaning, If there was not
any time, there was not any Hier,

Philo®, that great first century Jewish scholar in Alexandria, deduced
much the same thing. He wrote:

*Time began either simultaneously with the world or after it. For since
time is a measured space determined by the world's movement, and
since movement could not be prior to the object moving, but must of
necessity arise either after it or simultaneously with it, it follows of
ne;ﬂe;nﬂt}' that time also is either coeval with or later born than the
" IF

The basic idea in Philo’s assertion is that rather than speaking of ob-
jects moving in a pre-existing time dimension, time itself is determined
by the motion of objects. Before the creation of material objects, Philo
asserts there would be no time. Our current understanding is that both
time and space have a beginning within the framework of the big bang,

The big bang models therefore have a boundary in time. By conven-
tion, they start at time t = . But our universe may not have a spatial
boundary. For if the universe is positively curved of ‘closed’, it has no
boundary in space. The analogy is of a person travelling in a fixed
direction on the surface of the earth; he or she never comes up against
any impassable barrier or falls over any “edge’. The person will eventu-
ally return to their starting point. However, present astronomical ob-
servations suggest” that the universe is ‘open’ and not ‘closed’. If so,



the expansion will continue forever, the big bang will have occurred
only once, and space unfolds along an open boundary. A person
equipped with a flashlight in such a universe will encounter a
boundary both in space (a lightbeam directed skyward from a flash-
light will never return to its starting point) as well as in time (the uni-
verse did not exist forever).

What can we know about the early moments of the universe? Can we
wind the clock back, right to =07

The cosmic micromave background radiation (CMBR) is a relic from the
time of the big bang epoch when the universe consisted of an exceed-
ingly hot, opaque soup of charged particles and radiation. This faint
microwave® glow permeates our entire universe. Its discovery by radio
astronomers Amo A, Penzias and Robert W. Wilson® provided the
second major piece of evidence'™ in support of a hot big bang
cosmcloEy:

The photons that make up the cosmic background radiation were
emmitted 300 000 years after the creation event, when the radius of the
observable universe was 1/1000th its present value. We cannot look
back any farther: no photons can reach us earlier than this since in
those first 300 000 years photons were interacting too strongly with
matter to move any appreciable distance before scattering. The early
universe was opaque. It holds its mysteries intact. But when the uni-
verse was 300 000 years old, it had cooled enough for electrons to com-
bine effectively with protons to form transparent, neutral hydrogen. A
new epoch in cosmological history had began. The universe changed
from being opague and dominated by radiation to & new state where it
was fransparent, so that matler such as stars and galaxies could be
seen. Cosmologists call this transition the epoch of deconpling,

We live in a lumpy universe, filled with galaxies, clusters of galaxies
and even superclusters. The lumpiness we observe in our universe
now must have been present in the universe then (the early universe),
What we now observe as galaxies must have once been ‘gravitational
seeds’ or energy density fluctuations which acted as “wells’ from which
galaxies and other large scale siructures grew gravitationally. In other
words, the mass distribution in the universe at the era of decoupling
cannot have been perfectly smooth, but rather must have exhibited
small fluctuations which would later grow in amplitude to become
galaxies and clusters of galaxies.



The Cosmic Background Expiorer (COBE) satellite was launched by
NASA in November 1989 specifically to map variations in the bright-
ness temperature of the microwave sky. Microwave maps are ‘snap-
shots” of the universe showing radiation which has been travelling for
more than 14 billion years. These maps provide unique opportunities
ta view the gravitational seeds predicted by a big bang model.

The COBE maps show that the cosmic background radiation is ex-
tremely uniform wherever we look. It varies by only 0.25 per cent: by a
meere 25 parts in 10000. But in April 1992 a major discovery took the as-
tronomical community by storm. Stephen Hawking, Lucasian Profes-
sor of Mathematics at the University of Cambridge (the same chair
once held by Sir Issac Newton) hailed it as “the discovery of the
century, if not all time!"”, For the first time, astronomers saw the birth
of the universe: they detected minufe structure in the microwave back-
ground radiation. The ripples reported by the Differential Microwave
Radiometer'? on board COBE were the very fluctuations imprinted on
our cosmes that led billions of years ago to the formation of galaxies.
Without these minute fluctuations there would have been no stars, no
sun, no human observers 14 billion vears later. COBE team leader
Ceorge Smoot remarked: “What we have found Is evidence for the
birth of the universe. It's like looking at God. ™13

That the universe has not always existed - that it had a beginning - has
not always been popular. It has immediate philosophical and theologi-
cal implications. 5ir Arthur Eddington™ once wrote, “Thilesophically,
the notion of a beginning to the present order of Nature is repugnant to
me”. But in general relativity theory, points where all known laws of
physics break down cannot be avujd]::ll"-l“. These points are called
‘singularities’ and it has been proved thal, under very general condi-
tions, selutions to Einstein's equatons will always contain a

singularity.

Strenuous efforts have been made to try and avoid the concept of a
start to the universe. The most recent attempt, by Stephen Hawking'?,
invokes the effects of quantum gravity at very early times and proposes
that the universe has no boundary in time and space. An analogy may be
helpful. Hawking speculates with models of four dimensional, no-
boundary spheres, These would be like the surface of the earth (but in
four dimensions), and would have no boundaries or edges. There is,
then, no beginning in time. However, there is a very subtle problem. A
quantum universe, such as Hawking proposes, necessarily consists of

18



not fust one 4=dimensional sphere, but rather e infinity of spheres of all
possible radii. Since it is meaningless for the radius of a sphere o be
less than or equal to zero, a four dimensional sphere of zero radius
forms a boundary to Hawking's universe. Frank Tipler'® concludes,
“Hawking has eliminated the classical singularity - the beginning of
time - only to have it reappear as the ‘beginning’ to the space of all
possible four-spheres.”

In atternpting to overcome the singularity in general relativity, Hawk-
ing has seemingly unawares substituted one kind of singularity {the
beginning of time) for another (a quantum singularity). Hawking's case
remaing unproved'®, and the majority of astronomers continue to use a
model of a big bang universe with a fixed beginning.

Two further questions remain: when was this ‘beginning™ And if the
universe has been constantly expanding, how large is it now?

The age of the universe

Galaxies, such as our Milky Way, are not isolated: they generally lie in
small groups, or in larger clusters which sometimes contain thousands
of member galaxies. (Our Milky Way does not lie in a large cluster, but
rather in a small group of about thirty members, known as the ‘Local
Group’, some 10 million light years across). Light from the Virgo
cluster of galaxies has taken &0 million years to reach our eyes; light
from the Fornax cluster has travelled for 100 million years. Light from
the most distant objects ever observed has taken some 15 000 million
years to reach our telescopes, so that the universe we find ourselves in
is at least 15 000 million light years across.

The universe is very old. We need only study globular clusters, which
contain the oldest known stars in the universe, According to all known
criteria their ages are of the order of billions of years®*!. The age of the
globular cluster MGC 288 is at least 14 billion years®. The universe
cannod be younger than one of its constituent objects and s0, allowing
some time after the big bang for galaxies and stars to form, the uni-
verse must be about fifteen to twenty billion years old.

We can say that fifteen to twenty billion years ago the density at any

one point was immensely high. This is what cosmologists mean when
they refer to the “age of the universe’.



The irrelevance of mankind?

Bernard de Fontenelle knew only a little of what we know today. Yet he
felt Jost as he pondered the distances between planet and planet, star
and star. Today we know the universe is up to twenty billion years old,
and fifteen to twenty billion light years across. So is mankind an irrele-
vance? Are we a chance event in one minute part of an ever expanding
cosmos? 15 life, as Bertrand Bussell once defined it, “an accidental co-
location of atoms™?

The fact that you and [ are here requires the universe to have certain
properties: we require gravitationally bound systems (galaxies). This is
not a trivial point**, The recently released COBE maps confirm that our
uriverse is specifically structured so as to contain superclusters and
clusters of galaxies,

In the initial formation of the universe, an extremely delicate balance
had to be established between the densities of the ‘blobs' of matter des-
tined to form galaxies, and the expansion rate of the universe. If the
carly universe expanded too slowly, regions of higher density (which
could have formed galaxies) would have had time to collapse in on
themselves. Instead of galaxies they would have formed black holes.
Today there would be no constellations, ne stars, no suns to support
any lifie.

Um the other hand, if the early universe expanded too quickly, the same
reglons of matter of higher density would have continued to expand
outwards indefinitely. The star systems could not have been held to-
gether by gravity to form galaxies. Again, no stars, no suns.

The balance is critical. In the early big bang scenario, a reduction in the
rate of expansion by only one millionth, millionth when the tempera-
ture was 10 000 million degrees would have caused the universe to
recollapse when its radius was only 1/3 000th of its present value?. In
the most modern version of the big bang (the inflationary big bang
models) the balance at early times s even more criticalP®: a change of
one part in 1055 {a decimal point followed by 54 zeroes and a 1) would
have meant we would not have had an opportunity to come into
existence. Put simply, the early universe expanded at just the critical
rate to produce galaxies ... and hence life.
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We live in a finely tuned universe. By very reason of our existence, the
universe must have special, and not arbitrary, properties.

Such an amazing balance may, of course, be a sheer accident, And what
if this present universe 18 bub one of many over countless aeons of
time? Some argue that if the universe is constantly collapsing back on
to itself, only to ‘bounce’ out again in a new state, the critical factors to
support life may have occurred by chance. If so, we are the lucky ones.
We just happen to be riding a universe which bounced in a favourable
way!

Does the universe bounce?

But let us play devil's advocate for a moment. Let’s argue for a cyclic
series of closed universes, even though astronomical observations do
not support it”, We imagine that each expansion phase to a maximum
radius is followed by recollapse and a bounce to a new expansion
phaze, ad infinitum. Are we then not the product of one “perfect’
bounce in which the early expansion rate just happens to be the
appropriate one to support our existence? Such studies have been
undertaken by Barrow?®, Barrow and Matener® and Guth and Sher?9,
amongst others. Barrow and Matzner find in their work on certain
closed universe models that the probability of a bounce is related to the
ratio of the minimum to maximum sizes of the universe. Inflationary
models imply a large maximum value. We have already estimated that
our observable universe is 15 billion light years across. Minimum
values are of the order of the Planck length, that is approximately 102
cm. These realistic values show that it is moest welkely for a universe
ever to bounce, The probability of only one bounce is infinitesimally
small. It is less than 100 {a decimal point followed by 59 zeroes and
a 1) And we need the universe to oscillate or bounce almost ad infini-
tum before the early expansion rate is found, on a random basis, 1o be
finely tuned to one part in 1055,



Terken Barromy axsd Richaed Malsioers?

Physicist Bludman argues™, on account of irreversible thermodynamic

. that “a closed universe lives only once.” Guth and Sher?® en-
Htle their paper The impossibility of a bouncing universe’ and com-
ment: “If a contracting universe is dominated by radiation, then a
bounce is impossible.”

Carbon is required to make physicists

We only have one universe to work with.

The critical rate of expansion at early times in our one universe is but
one of many parameters which have to be satisfied to give rise to intel-
ligent life. Could we still be reading this booklet if the fundamental
forces in this one universe were significantly altered?

There are four basic forces which cement the universe together:

* Electrical or electromagnetic force - controls the structure and inberac-
tions of atoms and molecules,

= Gravitational force - responsible for the structure and dynamics of
planets, stars and galaxies,

* Weak Nuclear Force - operates on atomic particles over very short
ranges,

= Strong Nuclear Force - holds protons together in the atomic nucleus.
Protons are positively charged and if unréstrained would repel each
other.,

The need for electromagnetism to be finely tuned can be rephrased as a
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need for the fine tuning of gravitation, because it is the ratio between
the electromagnetic and gravitational forces which is crucial. Were
electromagnetic forces stronger as the universe expanded, the galaxies
would consist almost entirely of low-luminosity, red stars which are
too cool to promote and sustaln life. Furthermore, low-mass stars do
not explode as supernovae. Elements such as carbon are created deep
within the interiors of stars®31, and can only be released in to space by
supernovae explosions. The presence of such elements is essential
when any petential life-supporting planet is formed. And as Robert
Dicke of Princeton University has quipped®, "It ks well known that
carbon is required to make physicists.”

Were the electromagnetic force slightly weaker, there would only be
hot blue stars. The life-times of such stars are far too short and the tem-
peratures far too high to support the emergence of human beings.

Alternatively, if the gravitational constant was to have been increased,
nuclear reactions in the cores of stars would have been so rapid that the
lifetimes of such stars would have been very short - too short for the
appearance of carbon-based life®™. Conversely, if the gravitational
constanl was weaker than at present, stars would not have become hot
enough for nuclear reactions to start, and we would have no suns!

And so it is with the weak and strong nuclear forces, and other critical
fine tunings. For carbon to be created in quantity inside stars the strong
nuclear force must be within ninety-nine per cent of its present value,

The exact balance needed between the four basic forces points to the
improbability of life. But, many argue, the sheer size of the universe,
with its countless stars and planets, must mean that there are forms of
life scattered throughout the universe. Given that the improbable did
happen, that the critical balance of forces did occur, then life forms
must be common, There must be an abundance of extra-terrestrial life
on account of the immensity of the universe. But, could our universe
harbour us as observers if it were not as old, and as big, as astronomers
find it to be?

The key point here is that the observable extent of a universe expand-
ing from a highly dense big bang state is inextricably bound up with its
age. A big bang universe one year old would be one light year in ra-
dius. A big bang universe one million years old would be one million
light years in extent. Each year our observable horizon increases by one

15



light year, so that the universe we find ourselves in must be at least
15 (00 million light years in size because it is at least 15 000 million
vears old. Cosmologists John Barrow and Frank Tipler®® explain:

“The requirement that enough time pass for cosmic expansion to cool
off sufficiently after the Big Bang to allow the existence of carbon en-
sures that the observable universe must be relatively old and so, be-
cause the boundary of the observable universe expands at the speed of
light, very large.” We can therefore say that no one should be surprised
that the universe is so large. We could not exist in one that was any
smalier!

Princafion J".'J_J,u_:n_u;.r Froesiarn I:l‘_l_|'l-'.|illri"

If it does kake 15 000 million years after a hot big bang state for tlemper-
atures o be conducive to life, then the observable universe must be
15 000 million light years in extent, for its boundary has been expandd-
ing for 15 000 million years at the speed of light. The angument that the
universe must be teeming with life, simply because if is 20 immense,
loses much of its persuasiveness. The universe has to be as large as it s
fust ko support life on earth!

In considering the probability of life emerging, we must also count the
odds stacked against the formation of even just one gene.
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The miracle of life

S0 far we have only considered astrophysical fine tunings, but there are
remarkable blueprints for design in the biochemical world as well. In
particular,

* The odds against spontancously assembling one single gene are
ENOTMIOUS,

# The odds against assembling the human genome spontaneously are
even Mo @norImios,

DeLey™ estimates that approximately 10 to 20 per cent of the amino
acids comprising an enzyme do not change under enzyme activity. The
other amino acids can be changed by random mutations without
changing the biological effect of the enzyme. The same ratios (1 in 10 or
1 in 5 may be applied to related biological structures: while most of
the structure can change with no alternation in biological function, a
change in the remaining 10 or 20 per cent is significant. This means that
if we suppose the average gene to have 1800 nucleotide bases™, then
T80 to 360 nuclectides are significant (immutable) for each gene. Mow
each nucleotide in a DMA chain represents one of four “letters” A, C, G
and T (adenine, cytosine, guanine and thymine). The ‘words’ obtained
when the four letters A, C, G and T are arranged in their proper order
are the genes. The number of different Hndslﬁ chain in a gene is there-
fore ecqual o the number 4 raised to the appropriate number of avail-
able significant nuclestides, To create a single pene with the required
properties necessitates a coding of between

UEl=3 3 X 10795 and
40 = 5.5 X 1026
of the letters” A C G T in the sequential arrangement of its nucleotides.

John Barrow and Frank Tipler affirm that: “There simply has not been
sufficient time since the formation of the earth to try a number of
nuclectide base combinations even remotely comparable to these
numbers. 35

They illustrate this by noting that the total number of nucleotide base
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combinations over the entire past hl.ﬁtm-}.r of the earth (4.5 billion years
= 100 hours) is only 1087, and this is 61 orders of magnitude too few,
for 1010847 w 1080,

i apparrs Wb, Komool &

Frantk B. Salisliry®®

One of the most primitive bacteria Mycoplasma Gallisepticim contains
170 different genes, Escherichia Coli contains 2 500. There are 7 250
genes in the fruit fly. The human genome is estimated to contain
110 00D different genes™, of which each key gene is unlikely to have ap-
peared more than once in 15 000 million years. The probability of spon-
tanecusly meu'lhlimg‘i-lnmn Sapiens is even more staggering. It lies
between

4= 1RO {000 o (- 12 % 1P gpd

4= 360 (10000} =)~ 24 105

Such figures show the enormous improbability of Homo Saplens ap-
pearing by spontaneous assembly.

Mow, no sane biochemist would argue that a single gene, let alone the
human genome, was spontanecusly formed. We have to consider the
mechanism of construction. Taking full recognition of this, what do

leading biologists say?

“There has developed a general consensus among evolutionists that
the evolution of intelligent life, comparable in information processing
ability to that of Homo Sapiens, is so improbable that it is unlikely to
have occurred on any other planet in the entire visible universe. The
consensus has been defended by many of the leading evolutionists
such as Dobzhansky'™41, Simpson*?, Francois*®®, Ayala et. al.™ and

Mayrt.”



The key issue here is the pirpredicfability of evolution. It is not determin-
istic. There is no ‘straight line’ from the origin of life to observers
studying the cosmos,

Recalling conversations with astronomer Donald Menzel, zoologist
Ernst Mayr at Harvard University writes*%: *1 was forever astonished
how certain he (Menzel) was that if life had ever originated on Mars
{or been transported to Mars), this would inevitably lead to intelligent
humanoids. The production of man was for him like the end product of
a chemical reaction chain where the end product can be predicted once
you know with what chemicals you had started. He took it virtually for
granted that if there was life on a planet it would in due time give rise
tor intelligent life.”

“The muesiion of He profabilify of extroferrestrial inteliieence fs

iuditr 0 it Aoy tmirmalale;

Huarvarrd Evolulionist Enrst Mayr?®

Even though natural selection may ultimately impose certain kinds of
mutation on a species as a whale, the appearance of new taxa is not de-
terministic. Even if the universe expands at the right rate; even if the
basic physical forces are finely balanced in favour of the formation of
galaxies, suns and planets; even then there is no guarantee, a priori,
that a large and old universe will necessarily give rise to human be-
ings. Life, the miracle of life, itself hangs on an impossibly fine thread,

5o slender is this thread that even if every star in the heavens sported a
planet on which life might form, still there would not be enough stars
to make intelligent life a likely outcome. A realistic estimate of the
number of galaxies in our visible universe is conservatively 107 let us
assume 10 Let us furthermore suppose that each galaxy contains the
same number of stars as does the Milky Way (107). That makes a total
of 1072 stars within the present day observable horizon, Even if the
probability for intelligent life to develop on a planet were as high as
one in 10™ (is actually less), there are only 1022 candidate stars!
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Omnly three minubes bo go

To demonstrate the unpredictability of evolution, Mayr uses a simple
table®®, The table gives the date of the origins of different organisms if
the age of the earth (4.5 billion years) is made equivalent to one
calendar year:

Origin of Equivalent day

Earth 1 January

Life {Frokaryotes) 27 February

Eukaryotes 28 October

Chordates 17 Movember
Vertehrates 21 November
Mammals 12 December

Primates 26 December
Anthropoids M December, at 01:00 a.m,
Harrimbd line 31 Decermber 10:00 a.m.
Hamo sapicins 31 December 11.564 p.m.

(= 3 minutes before year's end).

Mayr writes: “What is most remarkable is that for 3 000 million years
nothing very spectacular happencd as far as life on earth was
concerned. From the origin of life to the origin of the cukaryotes about
twio-thinds of the age of the earth had passed by without any noticeable
events except for diversification within the prokaryotes .. If evolu-
tionists have learned anything from a detailed analysis of evolution, it
iz the lesson that the origin of new taxa is largely a chanoe event.”

Given that conditions on our planet ane suitable for the emergence of
intelligence, there is no a priori guarantee that intelligent life will
actually emerge - or that it will emerge within a time frame when the
earth can still support a biosphere. We have suddenly appeared
3 minutes before the year’s end! The timing for the appearance of
intelligence, given the unpredictability of evolution, has been exceed-

ingly precise.

The earth’s atmosphere is only marginally stable?”. As the earth orbits
the sun in its habitable zone'®, there is a very fine tuning between run-
away glaciation and rmunaway heating due to the greenhouse effect*®,
Barrow and Tipler™ estimate that the length of time that the earth will
still contain a biosphere, and thus remain suitable as a habitable planet,



may only be another 3! minutes in a timescale where the remaining life-
time of our sun, approximately 4.5 billion years, equals 365 days. One
minute on this timescale corresponds o 8562 years; 3 minutes is
equivalent to 30 000 years.

They comment™: “This is an incredibly short period by astronomical,
biological and geological standards; it is about the length of time
anatomically modern man has existed... We must take seriously the
timescale estimates given to us from purely bislogical data, even if the
legical implications of these data may appear incredible.”

The presence of vanishingly small probabilities in the microcosm of the
Zene and the macroocnsm of the universe suggests a unifying theme
that would make biology and cosmolopy each intelligibbe to the other
and to anyone else addressing the question. If the end result (the origi-
nal establishment of the genetic code, or a human being) is specified by
a Creator in advance, the probabilities of their assembly discussed above
are 80 dramatically increased that the actuality of the genetic code, a
man, a woman, with only three minutes to go, is realised.

But there is more. Each human being is seff-atare. Nobel Prize winner
Sir John Eccles, one of the world’s most eminent brain scientists, ex-
plains®: “The amazing success of the theory of evolution has

it from significant critical evaluation in recent fimes, However it fails in
a most important respect. It cannot account for the existence of each
ane of us as unigque self-conscipus beings.”

The unifying theme between cosmology and the marvel of the human
mind-brain is, | believe, teleology linked to the immanence of the
Creator. The Creator permanently pervading the universe with his
presence. Genes model the future purposefully because purpose
underlines their existence and draws them forward to their goal.
Teleology relates to the end (or purpose) beyond the scope of any
internal modelling process. The genetic modelling mechanisms are
subject to the specified goals. Actuality unfolds, moment by moment,
in a continuous dialogue with the end result, or potential. Sir Eccles
continues® [ believe that there is a Divine Providence operating over
and above the materialist happenings of biological evolution.”

James Trefil® expresses our uniqueness and our self-awareness
succinctly:



"...But we are Moing on an msigmificant speck of rock going round an wndis-
tinguished star in o lowe-rent section of e galexy. We are mot the centre of the
Hriverse.

Maybe s, but we are specinl.

Bt o shiare our brﬂchmnsrr:,r writh millions of irII’z' Jorms, from Tativorms up.
Wi are one mentber of a large family of animals wsing one perticular varinnt of
cerbion chemistry knomon as DNA.

Maybe so, it we are specinl.

Wiy ?

Becausge only on this insignificant speck of rock have beings evoloed who con
fook af the universe and ask the question, "Wiy?* "

An insignificant world?

Cosmologist Bernard Carr sets the scene. He writes: "Lintil recently, the
progress of saence seemed to involve a conbinual denigration of Man -
wit are insignificant as judged by scale and duration and life itself ap-
pears to be no more than an accident, a result of randeom chance
processes. However, recent developments in cosmology sugiest that
the existence of life is very sensitive to the initial conditions of the Uni-
verse and to the values of the physical constants. This has led to the
Anthropic Principle, the proposal that the existence of life imposes a se-
lection effect on where and when we observe the Universe = and even
on the nature of the Universe itself.”

The qarestiver Jios bere asken

Winrd rowmmr, £, for ar Creefor?

Gad erardesl e Foerr

Elizabedh Block

Science has now begun to vecognize that the miracle of our existence
miust influence the way we understand the universe, We are specal,

Instead of a common line of reasoning that mankind is an inevitable

and incidental entity in the cosmos, the Anthropic Principle (after the
Greek word Anthropes, for man), formulated by cosmologist Brandon

)



Carter™, argues the reverse. In the light of the immensely small astro-
physical probabilities for our one and only universe to cantain life, fol-
lowed by the preposterously large biochemical timescales needed to
make even one gene, the fact that mankind exists is indeed remarkable.
It should be taken as a starling point when attempting to understand
the prior history of our universe.

Pl [hrpies??

Rather than stating that “certain conditions such as temperature were
favourable to the emergence of life”, the Anthropic Principle turns it
around. It asserts that we are here — therefore, constraints are placed on
the diversity of ways the universe could have begun and on the physi-
cal laws that could have governed its development.

The Anthropic Principle may be stated in strong and weak forms, In its
strong form asserts what muist have happened, The universe must have
those properties which allow life to develop. The weaker form of the
Principle is content merely to observe that, from a range of possible
values, the forces from the beginning took on those values which
allowed life to develop.

The Anthropic Principle
In fusll, the "Weak Anthropic Principle” (WAFP) states that:

“The observed values of all physical and cosmological quantities are
not equally probable?® but they take on values restricted by the require-
menk that there exist sites where carbon-based life can evolve, and by
the requirement that the Universe be old enough for it to have already
done s0.” Arbitrary initial conditions at the big bang do nod
necessarily develop to produce a life supporting universe after more
than 15 billion years of expansion.

We essentially have three possibilities for the initial conditions of the
universe, Either the very early universe was smooth, or we come from
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a chaotic and random early universe, or the initial conditions were
exactly tuned for life.

Discussing the first option is easy. The early universe could not have
been perfectly smooth or we would not be here to write about it! The
COBE satellite microwave maps support an early universe with minute
structure in the distribution of mass.

If we say that a primordial chaos prevailed at the big bang, why did or-
der ever arise out of such chaos? This is a very subtle but profound
point. For, according to the second law of thermodynamics, disorder
{entropy™) has an overwhelmingly large probability to increase. This
natural tendency toward disintegration and chaos &s evident all around
us: stars burn out, cars rust, mountains erode and people grow old.
Whese order apparently increases it ks always at the expense of greater
disorder elsewhere. The complex design of the simplest leaf is at the
expense of vast explosions within our sun. We observe on earth
localised order; overall the universe is running down.

We are presented with a curious question: if information and order
have a natural tendency to disappear, where did all the precise infor-
mation that makes the universe such a special place come from origi-
nally? Chaos initially should systematically lead to even greater chaos.

Mow, movement from disorder towards order cm happen. But it is ex-
ceedingly unlikely. Paul Davies notes that®: “It is curious that no less a
person than Boltzmann once suggested that the orderly world is in-
deed a stupendously rare fluctuation from an overwhelmingly more
prevalent chaotic state... a fluctuation of the kind Boltzmann envisaged
would take at least 10'" {one followed by 1080 zeroes!) years to occur.”

There are other problems with rendom or chastic initial conditions. If
this is a true picture of the early universe, the universe now should be
very lumpy with only small uniform patches. Why are we located in a
patch in which life has developed? And what is more, if the initial con-
ditions are random, why is our patch just the correct size to contain ob-
servers? In addition, not all random initial conditions would give rise
to & universe ballooning cutwards at early times™.

One proton loo many

The initial conditions are not random. Neither are they chaotic. They
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are finely tuned to support life. There must have been, in that early
universe, the seeds of matter which later became our galaxies, But this,
oo, is subject to critical balance: the amount of matter had to exceed
the amount of anti-matter, or we would not be here. In fact our exis-
tence depends on a crucial one proton excess 15 000 million years ago!

All matter comes in particle-antiparticle pairs, Particles and their anti-
particles have the same mass and lifetimes. The initial conditions for us
to be here today is that for every 100 million antiprotons in the early
universe, there was only one more proton, In other words, there were
100 million + 1 protons. The 100 million antiprotons annihilate with the
100 million protons at very early times, and the one remaining proton
becomes part of the matter- dominated universe we live in today!

The oy asymmetry bebween matter and antimatter built in o the ini-
tial conditions was crucial for our existence, because all matter (nclud-
ing ourselves) derives from it. If the ratio of protons had exactly
equalled the ratio of antiprotons, all matter and antimatter would have
annihilated within 1,/100 000th of a second to produce a universe of
pure light. And we would not exist.

The Anthropic Principle recognizes that we live in a very finely tuned
universe, where the values of cosmological quantities and fundamental

forces are not equally probable but are designed lo support [ife5758,

Bernard de Fontenelle saw the human world as terrifyingly insignifi-
cant. The Anthropic Principle completely reverses this: the very fact of
our existence defines the necessary structure of the universe. It is pur
signature on the picture that gives it value. Indeed, the whole canvas of
the universe was so framed that it might display our name.

Freeman Dvson™ puts ik this way:

"As we look out into the universe and identify the many accidents of
physics and astronomy that have worked together for our benefit, it
almost seems as if the universe must in some sense have known that
we were coming.”

Many have taken the Anthropic Principle further, seeing in the
develu-pmemul' the universe, divine design.



Divine design

A deductive theory™ begins by specifying the initial conditions of a
physical system and the laws of nature that apply to it; the theory then
predicts the subsequent state of the system. The Anthropic Principle
has been invoked in cosmology precisely because the deductive
method cannot be employed here, For example, the initial conditions of
the universe are not known; neither are the physical laws which were
operative at very early limes (those laws may even depend on the ini-
tial conditions). Therefore, perhaps the only realistic constraint that can
be imposed on a theory reconstructing the initial conditions of the uni-
verse and the corresponding laws of nature is the requirement that
those conditions and laws give rise to an inhabited universe. The initial
recipe in creating our one universe has to be very precise.

The Strong Anthropic Principle (SAP) postulates that, “the universe
miust have those properties which allow life to develop within it at
some stage in its history.” Expressing the Principle in these terms hints
al ‘design’ and a version of the SAF can be formulated as: “There exists
ane poessible universe designed with the goal of generating and sus-
taining observers.”

American astronomer Allan Sandage was asked the question, “If vou
could design the universe any way that you wanted to, how would
you do it?” In reply*®, he said:

"If 1 were present at the creation, would [ give the Creator better ad-
vice? And you are asking for that better advice. | wouldn't want to de-
stroy all the mystery, as we do in reductionist science. The greatest
mystery is why there is something instead of nothing, and the greatest
something is this thing we call life. | am entirely baffled by you and
me... . Perhaps the universe is the only way it can be for us to exist, If
that's true, to ask to create a different universe is to ask to enter into
genocide. Mow that’s the anthropic principle, but the more I think
about how everything is so finely tuned, the more that principle makes
:E-Eﬂﬂ:'.“

The British astrophysicist Sir Fred Hoyle$! writes:
“1 do not believe that any scientist who examined the evidence would

fail to draw the inference that the laws of nuclear physics have been
deliberately designed with the consequences they produce inside the
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stars. If this is so, then my apparently random quirks have become part
of a deep-laid scheme.”

Were it not for remarkable fine tunings within the atoms of carbon and
oxygen, we would not be here®1 52, The laws of nuclear physics are
specifically such as to produce man. To reiterate the words of Paul
Davies, our presence in the universe is furdamemhal, not frcidentnl.

Astronomer George Greenstein® expresses his thoughts:

"MAs we survey all the evidence, the thought insistently arises that some
supernatural agency - or rather, Agency - must be involved. Is it
possible that suddenly, without intending to, we have stumbled upon
scientific proof of the existence of a Supreme Being? Was it God who
stepped in and so providentially crafted the cosmos for our benefit?™

Science and Rationality

All science is based on the tenet of rationality. This is evident as soon as
we confront rationality with its opposite, irrationality. Scientific ratio-
nality stems from the very fact that human beings are equipped with
the faculty of thinking and of choosing to accept only that which has
sufficient proof or angument. It would be irmational to believe that the
earth is flat, for we have bountiful evidence that it is not. If rationality
is a value, as indeed il iz, then the decision to be rational is a moral
choice. Sir Karl Popper expresses it simply: “The cholce before us is not
simply an intellectual affair, or a matter of taste. [t is a moral decision.”

There are many who would rather place their faith in the roulette of
chance. For them the Anthropic Principle is an aggravation; it chal-
lenges their fervently held beliefs about the meaningless of the uni-
verse, Atheists exhibit an extraordinary degree of faith, albeit be it in
the negative form of faith called doubt. They choose to believe - yes,
belicve — that the fine tunings in the universe on both microscopic and
macroscopic scales are accidental, despite unmistakable blueprints for
design. The barrier to theism is more often than not a moral rather than
an intelieciual one.

Cosmologist Chris [sham® affirms: “Perhaps the best argument in

favour of the thesis that the Big Bang supports theism is the obvious
unease with which it is greeted by some atheist physicists, At imes this
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has led to scientific ideas, such as continuous creation®® or an oscillat-
ing universe, being advanced with a tenacity which so exceeds their in-
trinsic worth that one can only suspect the operation of psychological
forces lying very much deeper than the usual academic desire of a the-
orist to support his or her theory”

In the light of Christian theology, we should unravel the structure of
the universe through rational attempts to decipher God's creative and
redemptive plan. For the entire universe is a rational plan of the
Creator, who has designed the cosmas, fifteen billion light vears across,
as a home for spliritual mankind.

We must be objective. We must be brave. We must be rational.

The Anthropic Principle achieves a new dimension in the coming to be
of each of us as unique, self-aware human beings. In this essay, we hape
asked questions; questions about curselves. Questions about the uni-
verse autside of ourselves, and of our place in it To paraphrase a state-
ment made by Karl Popper, the emergence of self-reflection is indeed
one of the greatest of miraclesse,

The Mind of God

Ironically we return to the sixteenth and seventeenth centuries. Then
great scientists such as Kepler believed that the universe reflected the
mind of God, and mankind was the pinnacle of creation. Kepler wrote:
"There is nothing I want to find out and long to know with greater
urgency than this. Can | find God, whom | can almost grasp with my
own hands in looking at the universe, also in mysel 74

The Anthropic Principle in its strong form views our presence as the
product of a great, supernatural design which has been operative since
creatio ex nihily began,

And what of Kepler's question? Can we discover God not only by his
footprints in the universe, but by his divine love in our hearts?

Christians have always drawn on the mafestic words at the beginning
of the Gospel according to St. John. Here John reveals that the divine
Word - God's order and rationality - lay behind creation.



“Ror Hre Begivneing was Hre Wond (Logos), and the Word wwas with God, and e
Word was God.

The srime woas in the beginning with God.

All things were munde by hine; and without him oes net ary Being niode that
s minde”

John, Chapter 1, vvi1-3.
But St. John does not stop there.

“And the Word was minde flesh, and dwelt anong ws...”
John, Chapter 1, verse 14.

In the course of human history, the Logos assumed the flesh of scien-
tific rationality. In Christ, Ged identified himself with our confines of
time and of space. Our thought processes, confined to a one dimen-
sional time line. That perfect balance between God's transcendence
{existing outside of his created cosmos) and his immanence (perma-
nently pervading the universe with his presence) is found in Jesus, the
lurninous figure of the Nazareness.

As human beings we are significant on two counts. First, we are signifi-
cant here and now because we are the focus of creation. This lecture
has attempted to substantiate that claim, But, second, we can be eter-
nally significant because Jesus - that Word of God - became part of
creation. Why? So that for all time those who accept his love may be
called his children.

God’s immanence in our world makes the human world rational.

We awake from de Fontenelle's terror as though from a bad dream.

We may, you and [, be ‘the focus’ after all*®.
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