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Two rivers loaded beyond belief
By gifts of a green thaw
Running easily to meet
In the same sea’s open arms —

O Sea!
Libby Houston
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Preface

I     since this book first appeared in the United
Kingdom in its original version. Since that time, much has changed. 

The study of the inter-relationships between science and religion has
evolved into one of the fastest-growing academic areas. The most recent
edition of Who’s Who in Theology and Science lists over  scholars
drawn from  countries actively researching and publishing in the field.
There are currently sixty institutions, organizations, and other more
informal groups, and thirteen journals devoted to exploring this inter-
face. The endeavor has developed far beyond the bounds of merely
demonstrating that science and religion are compatible with each other.
The emphasis now is on exploring how the study of science and religion
can mutually enhance and enrich the understanding of the other. 

And yet, despite all this activity and the sheer volume of advanced
scholarly output, there remains a pressing need for treatments of the
subject that are accessible to the non-specialist, for example, a young
person or a member of the general public. That was the intention behind
writing Science and the Renewal of Belief in the first place. 

This current edition is a completely revised and updated version,
made available in the United States for the first time.
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1   
Introduction

T    that I am both a scientist and a Christian
is usually one of surprise. Believers and nonbelievers alike find it hard to
think of science and religion as being compatible with each other. It is
not difficult to see why: Darwin’s theory of evolution by natural selec-
tion seems to undermine the Adam and Eve story; the geological and
astronomical evidence on how the universe evolved over thousands of
millions of years contradicts the six-days creation story in Genesis; thun-
der and lightning, once regarded as manifestations of God’s wrath, are
now known to be nothing more than electricity; biochemists claim to be
able to show that each of us is nothing but a pile of chemicals, assem-
bled by chance rather than by design and needing no extra ingredient
that can be labeled spirit or soul; miracles are an affront to the scientific
laws; the very nature of scientific investigation, based as it is on skepti-
cal reasoning and the demand for proof, contrasts with the approach
one associates with religion—an approach dependent to a large extent
on taking things on trust. There was the persecution of Galileo over his
teachings concerning the earth going round the sun—an example, so it
is held, of the way the church fights a rear-guard action against scientific
advance.

These are just a selection of the problems put to me whenever I am
called upon to talk about the relationship between science and religion.
The people who raise these issues are those who, while wanting a spiri-
tual dimension to their lives, feel that it must be one that can honestly
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face up to the realities of present-day scientific knowledge; they are not
interested in a faith that appears to have been proved false.

My aim in this book is to demonstrate that such a belief is possible.
What I hope to show is that the alleged controversies of the past were
not what they are now widely thought to have been. The very latest rev-
elations of science, instead of posing fresh difficulties, have led to new
harmony. The methods of investigation used in science and religion, far
from being opposed to each other in their outlook, are in many ways
similar. Indeed, before we have finished you might well think it easier for
me, as a scientist, to believe in God than it is for you!

In considering how to tackle the subject, I wondered for a time
whether to try and adopt a detached point of view, setting out the argu-
ments without allowing my own views to intrude. I decided, however,
this was not practicable; such an approach would be unlikely to ring
true and would, in any case, make for dull reading. So throughout I
shall speak quite openly of the way I feel about each issue. But that is
not to say that the book sets out to present religious belief in the best
possible light. If that had been the case, I would have made a judicious
selection of the topics to be included. This I have not done. All the
major questions that have ever been put to me on the subject are to be
found here, including those I find awkward and for which my replies are
inadequate.

I also had difficulty in deciding what to do about the purely scientific
parts of the discussion. I am anxious for the book to be as widely acces-
sible as possible—particularly to those who have no previous knowledge
of science, let alone an acquaintance with some of the advanced topics
to which I shall refer. So the plan I have adopted is that each time I come
to some new scientific idea, I shall pause and give a brief explanation of
it before going on to discuss its significance. Sometimes these explana-
tions will be no more than plain statements of the scientific findings
without any attempt on my part to justify them, but occasionally I shall
go a little deeper and sketch out some of the thinking behind them in
order to make the conclusions more plausible; this will be the case with
those topics where the scientific findings are especially difficult to rec-
oncile with commonsense ideas. I trust you will not find these parts of
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our discussion daunting. I have done my best to keep them short and
clear. If at any time, however, you do find the going hard—my apologies.
You should aim to get the general gist of what I am saying without wor-
rying overmuch about the details. If all else fails, give it a miss for the
time being and move on to the next chapter.

Much of what I have to say about the compatibility between science
and religious belief applies equally to any set of religious beliefs—it is
not confined to Christianity alone. Apart from the discussion of a few
specifically Christian topics, such as the resurrection of Jesus and the
meaning of the Trinity, readers of other faiths should for the most part
be able to draw upon parallel experiences of their own.

As for what I hope you will get from our discussion, it will depend
upon you. If you already believe in God, then you will find here an
opportunity to reassess your beliefs in the light of modern thought. This
is unlikely to be easy; exposing long-cherished convictions to skeptical
reappraisal can be a painful process. You might not like the way I go
about it; for example my attitude toward the Bible might strike you as
lacking in reverence, my interpretation of various miracles harsh, my
rejection of so-called proofs of God’s existence distressing. But some
hurt is unavoidable if certain aspects of belief are found to lack integrity
and so ought to be discarded. And discarded they must be if you are to
reconstruct for yourself a strong faith built only on what is true, essen-
tial, and in keeping with our modern understanding of the world.

If, on the other hand, you do not believe in God, you must not expect
me to argue you into doing so. No one comes to know God by passively
sitting back reading books or listening to arguments, no matter how
cleverly and persuasively they might have been devised. Coming to know
God involves active participation (the subject of a later chapter). The
objective of this book, so far as you are concerned, is not to bring about
your conversion, desirable though that might be, but the more modest
one of removing some of the obstacles that might be in your path at
present. When this is done, you will find that, whatever additional rea-
sons you think you have for not taking the necessary step toward mak-
ing contact with God, an incompatibility between science and religion
cannot legitimately be counted as one of them.
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One final point: I have avoided cluttering up the text with references
and footnotes. This is a book for enjoyment as well as for study; it is not
a textbook, and I did not want it to look like one. There is, however, a list
at the back for anyone who wishes to look up biblical quotations and
other references.
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2   
In the Beginning

W    I suggest we make a start with that topic
that must loom large in any discussion of science and religion: Darwin’s
theory of evolution. Deciding whether we descended from Adam and
Eve, or from more primitive ancestors, immediately faces us with the
need to look into the credibility of the Bible. Some Christians shy away
from doing this, perhaps because they consider it disrespectful—perhaps
because they are fearful of what such an examination might reveal. But
it is an issue that in all honesty must be faced at some time and it might
just as well be sooner as later.

The biblical account of our origin is well known, and there is no need
to spend time recounting its details. The story of how Adam came into
existence fully formed on the sixth day of creation and how Eve made
her appearance somewhat later through God fashioning a rib taken from
Adam’s side is familiar to us all.

Darwin’s alternative proposal is likewise common knowledge, at least
as far as its main claims are concerned. The basic ideas as to how we
descended from the same ancestors as the apes can be summarized as
follows.

In every species there are differences between its individual members.
Some are faster in running than others, or have sharper claws, a thicker
protective skin, better eyesight, or greater intelligence; others are less
fortunate. Those lucky enough to possess a characteristic that improves
their chances of avoiding predators or finding scarce food are the ones
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likely to survive to an age where they can mate and have offspring. There
is therefore a weeding-out process between birth and mating. Those that
become parents will not be truly representative of those that were born.
On average they will be better suited for survival. And those same supe-
rior qualities that contributed to their own survival will tend to be inher-
ited by the next generation.

Suppose, for example, the important quality determining survival is
speed of movement. The members of a particular generation will have
a distribution of speeds about some mean value. The faster members are
more likely to survive to have offspring than the slower ones who tend
to fall victim to predators. The average speed of those who succeed in
becoming parents will therefore be somewhat higher than the average
for their generation as a whole. These parents will then proceed to pro-
duce a new generation with an average speed similar to their own,
which, as we have seen, is somewhat higher than the average speed of
the generation to which the parents belonged. Thus the average speed
has increased. Moreover, the process is set to be repeated when this sec-
ond generation gives rise to the third and so on.

Here, then, we have a mechanism for steadily improving the charac-
teristics conducive to survival. Note that the theory of evolution does
not require any Over-seeing Intelligence directing operations. All
changes occur randomly; it is the unthinking process of natural selection
that acts as the automatic sieve ensuring that the beneficial characteris-
tics have the greater chance of being preserved and further developed in
succeeding generations.

The process would appear to work at any level from the most primi-
tive forms of life to the most sophisticated. It is tempting, therefore, to
presume that all the higher forms of life we see about us today—our-
selves included—have evolved from humble origins. This being so, the
theory of evolution by natural selection offers an alternative to the
Adam and Eve story.

The experimental evidence for evolution is strong. For example, the
fossil records allow us, through a study of ancient bones and the imprints
left by animals in rocks, to trace the emergence and extinction of species.
They disclose how one kind of animal developed into another. Gaps in
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the records admittedly do occur. But these can hardly be held to discredit
the theory. Not all creatures leave fossils. Some fossils would have been
carried down into the earth’s interior and destroyed as one part of the
earth’s crust collided with another and was subducted beneath it. In any
case, new fossil discoveries are continually being made and many of the
gaps progressively filled.

Second, the process of evolution can be seen to be in operation in our
own time. Moths living in dirty industrial areas, for instance, were
observed to become darker in color than they were in former times. This
appeared to be due to the way that the moths that happened by chance
to be somewhat darker than average were better camouflaged on the
increasingly grimy surfaces on which they habitually rested. The diffi-

culty in seeing these moths gave them an improved chance of escaping
the attention of predator birds. The surviving moths then passed on
their darker coloring to their offspring and, with each succeeding gen-
eration, the effect became more marked. At least until recently. Follow-
ing the passing of legislation aimed at reducing air pollution, and a
campaign to clean the exterior of public buildings, the moths are now
reverting back to their original shade! Another well-known example of
evolution in action today is the way certain strains of flies and mosqui-
toes have acquired immunity from DDT and other pesticides. Indeed,
there have been quite a number of recent instances of pests developing
a resistance to the chemicals intended for their control.

Then there is DNA evidence. As we will discuss in greater detail later,
the physical characteristics of organisms is encoded in a special type of
molecule they possess called DNA. Comparison of one creature’s DNA
with that of another allows one to judge how close they are in evolu-
tionary terms. 

Not only is the experimental evidence for evolution much stronger
now than it was at the time Darwin set out his ideas, there have also
been important advances on the theoretical side. Work involving DNA
has revealed the actual physical mechanism by which the characteristics
of heredity are passed on and how, in the process, the characteristics
acquire the random variations upon which natural selection works.

Is there no evidence against the theory? Laying aside objections based
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solely on the assertion that a literal interpretation of Genesis must be
adhered to at all costs, there would appear to be only one objection mer-
iting serious attention. This concerns the question of degree. While
accepting that a measure of evolution has clearly taken place in the past
and continues to occur in the present, one can argue that it does not fol-
low that something as complex as the eye, the ear, or the brain could
have evolved in this manner. Darwin himself expressed reservations on
this score. In his book On the Origin of Species he wrote:

To suppose that the eye with all its inimitable contrivances for
adjusting the focus to different distances, for admitting differ-
ent amounts of light, and for the correction of spherical and
chromatic aberration, could have been formed by natural selec-
tion, seems, I freely confess, absurd in the highest degree. . . .

And yet he was to go on to claim, a little later in the same book, that pro-
vided one could show that between the simplest example of an eye and
its final perfect form there could exist gradations, each of which would
have been useful to the animal, the eye could indeed have so developed.

The evolution of intricate structures in terms of innumerable slight
modifications would obviously take a long time: millions and millions of
years. Has there, in fact, been sufficient time for all this to happen?

It is here we find the Bible confronted by a second challenge: not only
does the Bible speak of us as being descended from Adam and Eve, it
would appear to allow us to work out when these ancient ancestors
lived. Such a calculation has been made. It is to be found printed on the
back cover of an eighteenth-century family Bible I once possessed and is
titled “A Chronological Index of the Years and Times from Adam unto
Christ, Proved by Scriptures.” The compiler of the index industriously
adds the age of Adam when he begat Seth, to that of Seth when he begat
Enosh, to that of Enosh when he begat Kenan, and so on, right through
all the relevant Old Testament figures. He ends triumphantly with the
conclusion: “Whereupon we reckon that from Adam unto Christ are
three thousand, nine hundred and seventy four years, six months and
ten days.” Even with the extra ten days, that is hardly enough for Dar-
win’s purposes!

10 in the beginning
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What does the geologist have to say? Modern research into the dating
of rocks using radioactive techniques sets the age of the earth at about
, million years. Not only does this make nonsense of biblical chronol-
ogy, it provides the process of evolution essentially an unlimited span of
time and so lends further credence to Darwin’s theory.

As though this were not enough, to the findings of biology and geol-
ogy there have been added, over the past fifty or so years, those of
astronomy. According to the evidence of the telescope, the universe
began with a violent explosion: the so-called big bang. The explosion
flung out the matter of the universe in the form of a searingly hot gas.
On expanding, it cooled and gathered together to form galaxies. These
are great swirling collections of stars. Around some of the stars planets
formed. One such star was the sun. The galaxies are still hurtling away
from each other in the aftermath of the original explosion. Not only
that, radio telescopes have revealed the cooled-down remnants of the
bright blinding flash of light that accompanied the universe’s violent
birth. Observation of the speeds of the galaxies and of their present posi-
tions allows one to estimate how long ago the big bang occurred. The
age of the universe comes out to be about , million years. This is
somewhat greater than the age of the earth, which, of course, is how it
should be—some time would have elapsed between the moment of cre-
ation and the beginning of the condensation process that led to the for-
mation of the planet.

Thus the independent researches of the biologist, geologist, and
astronomer unite to provide a mutually consistent account of past his-
tory—and it is not remotely like the one offered by Genesis.

How do I as a scientist react to these various discoveries? I have no
option; I must abide by the scientific evidence. That is not to say I nec-
essarily believe my fellow scientists to have a wholly truthful picture;
some conjecturing is still involved. The original ideas of Darwin have
been subsequently modified in their details. None of this criticism, how-
ever, is aimed at restoring biblical creationism—even among the critics,
evolution is still accepted as an established fact. Instead, the controversy
is confined to arguments about how exactly evolution has taken place.
For instance, did the significant changes occur only gradually, or did they
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take place in a series of steps interspersed with periods of comparatively
little change? Likewise, the time-scale of the universe has been revised at
least once since the first estimate was made from observations on the
movements of the galaxies. But once again the amendments and
improvements have been relatively minor, the main features of the pic-
ture undergoing no radical change. To my mind, we are in possession of
an essentially accurate account of the history of the world and of the ori-
gins of the human race.

So what does acceptance of the scientific view imply for Genesis? Can
one any longer, with integrity, accord it the kind of respect Christians
have traditionally shown it? Bishop Wilberforce, in a famous pro-
nouncement in , made it clear how he himself felt:

The principle of natural selection is absolutely incompatible
with the word of God. If its thesis is true, Genesis is a lie. The
whole framework of the book of life falls to pieces, and the
revelation of God to man as we Christians know it is a delu-
sion and a snare.

Darwin did not agree. In his book On the Origin of Species to which I
referred earlier, he wrote: “I see no good reasons why the views given in
this volume should shock the religious feelings of anyone.” As I now
hope to show, Darwin was right in this assessment.

12 in the beginning
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3
On How to Interpret the Bible

A   to looking at the Bible, let me ask you to guess who
might have said the following:

In the beginning were created only germs or causes of the
forms of life which were afterwards to be developed in grad-
ual course.

Surprisingly, the answer is not the obvious one; it was not Darwin,
nor indeed any modern evolutionist. The words were spoken by St.
Augustine , years earlier. According to Augustine, everything in the
world was created in a single moment. But all living things, whether
plant, animal, or human, were only pre-formed, made “invisibly, poten-
tially, causally, as future things which have not been made are made.”
The world was created like a mother-to-be, pregnant with the causes of
beings yet to come. The Genesis reference to six days of creation, fol-
lowed by a day of rest, was symbolic—an accommodation to the weak-
ness of our imagination. Instead of being an account of what had
actually happened in the past, it was rather to be seen as foretelling seven
ages of the world that were yet to come.

No one was more influential in the early church than Augustine; he
shaped theology down to the Middle Ages. He still commands our re-
spect today. In the s, for example, over seventy new books appeared
analyzing various aspects of his thinking. He was not alone in his
interpretation of Genesis. Though it is true that the doctrine of God as
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creator, together with other beliefs (such as those concerning the nature
of the man-woman relationship and the status of humans in the animal
kingdom), were all derived from Genesis, that is not to say the early
church held to a literal interpretation of those writings. The lack of lit-
eral intention was in fact repeatedly asserted by many of the early church
fathers—not only by Augustine.

None of this, of course, should be misconstrued to mean that the
early church leaders knew about evolution by natural selection before
Darwin—they clearly did not. But what is certain is that the evidence
for evolution, had it come to light around  , would have caused no
shock. On the contrary, it would have been regarded as wholly in keep-
ing with the views of the church.

So it is that we are led to ask how it came about that the actual recep-
tion given to Darwin’s theory was so different. Why did certain Chris-
tians, like Wilberforce, feel compelled to defend a literal interpretation
of Genesis—one that was not shared by the early church? Indeed, why
do so many Christians adopt the same stand today?

Unqualified acceptance of the literal approach to the Bible did not, in
fact, become established until a comparatively late date: the sixteenth
century—the time of the Reformation.

The Reformation came about largely through dissatisfaction with the
way the church was being run from Rome, coupled with a growing con-
viction that too much authority had become invested in the pope. The
balance needed to be redressed. The Protestants, led by Martin Luther
from about , held there to be but one over-riding authority—the
Bible; they stood by the teachings of the Bible and by nothing else. Not
to be outdone, those remainting loyal to Rome denied that the recogni-
tion of papal authority in any way diminshed their esteem for scripture.
The Council of Trent was set up in the s primarily with the object
of making plain the Roman Catholic position on those aspects of belief
challenged by the Protestants. A decree was issued stating that God was
the “author” of both the Old and New Testaments. The council went on
to declare that the New Testament writings had been produced “at the
dictation of the Holy Spirit.” Thus, over the years, perhaps without any-
one consciously realizing what was happening, opposing groups of
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Christians maneuvered each other into defending positions whereby the
genuineness of one’s belief became dependent upon how firmly one
stood by the Bible; or to put it more crudely, how much of the Bible
could be swallowed without questions being asked. In this way, the lit-
eral interpretation of books such as Genesis came to be uncritically
accepted.

It could only be a matter of time before the folly was exposed—the
kind of folly to be found in the pronouncements of people like Bishop
Wilberforce. Not that Wilberforce spoke for the church as a whole.
Though many were indeed disturbed by Darwin’s proposals, it is only
fair to point out that there were other church dignitaries and theolo-
gians who readily embraced the theory. And, of course, we must not
overlook the fact that when Darwin died in , he was accorded the
honor of burial in Westminster Abbey. In short, despite the initial doubts
of some churchmen—doubts, I hasten to add, shared by a number of
scientists of the time who were unconvinced on purely scientific grounds
that Darwin had proved his case—most Christians, in a relatively short
time, came to accept the validity of the theory of evolution.

But where does that leave the Bible? If Genesis is not meant to be lit-
erally true, in what sense, if any, is it to be regarded as truthful and of
value?

Before attempting an assessment of the Bible, one ought to recognize
from the outset that it is a book that can be read and appreciated at var-
ious levels of understanding. I would not like to give the impression
from what follows that I am claiming one has to be a biblical scholar in
order to grasp its basic message; that is not the case—the youngest child
can read at least certain passages and stories with understanding. But to
tackle the book in a critical frame of mind—which is what we will
attempt to do—is quite a different matter. The Bible is full of pitfalls for
the unwary amateur critic. For someone untrained in biblical criticism,
it is as unwise to make assertions about its alleged errors and absurdities
as it would be for someone who knows no physics to hold forth on
where Einstein “went wrong” in his theory of relativity.

In what follows, I will give you just a hint of some of the difficulties
involved. We will not delve too deeply—for the simple reason that I am
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not myself a biblical scholar and so should heed my own warning! All I
can do is pass on to you something of what I have learned in my own
reading of the subject. We shall venture just far enough to allow us to
appreciate why the recent scientific advances I have described do not in
any way represent a challenge to the true message of the Bible.

First, we note that the Bible is not, strictly speaking, a book—it is a
library of books. Who the authors of the various volumes were we often
do not know. Certain of the books are clearly drawn from more than one
source and have several authors. This in itself can strike the modern
reader as odd. Questions of authorship are for us all-important; for the
early Hebrew writers it was not so. In those days, writers were allowed
freely to quote passages from the works of others without acknowledg-
ment. What today would be regarded as an infringement of copyright
and could lead to a court action, in those days would have been regarded
as a compliment; what greater tribute could one author pay another, it
would be argued, than for him to want to pass off the other’s work as his
own! It all depends on custom and how one has been brought up to
regard such matters.

Next, we must appreciate that not only were the books of the Bible
written by different authors, but also they are examples of almost every
kind of literature: history, poems, legends, songs, proverbs, statements
of the law, orations, biographies, genealogical records, and collections of
letters. No one today would go into a public library, choose books at
random from all the sections, and sit down to read each volume in
exactly the same frame of mind as every other one in the selection. In a
scientific textbook, for example, one looks for an unambiguous, matter-
of-fact account of phenomena that have actually been observed to occur.
The same expectation of a book of poetry would be out of place: “the
girl’s eyes flash with fire” is a ridiculous assertion if viewed literally, but
perfectly acceptable in the context of a poem. Not only acceptable, but
a more effective means of conveying the essential nature of the girl’s
passion than, say, a scientific measurement of the enlargement of the
pupils of her eyes. But for this type of communication to be established,
there must be a willingness on the part of the reader to accommodate
his or her approach to the book so that it conforms to the intentions of
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the author. What is true of poetry applies equally to the novel. Here,
again, we find that profound insights into the human condition can be
provided through a medium that is, in a sense, “untruthful”—through
the use of characters who never existed and events that never took place.
Once again, there need be no difficulty in arriving at what is true and
what is not; we merely have to be alerted to the conventions adopted by
novelists. So we find that each book in our library selection is potentially
capable of conveying some truth about ourselves and about the world
we inhabit. But this potential can only be realized if we, the readers, are
on the same wavelength as each writer.

A further problem encountered in making the right approach to the
Bible is that some of its books were written according to ancient tradi-
tions that have no counterpart today. Having, for instance, established
that a particular book is largely historical in character, it is not necessar-
ily appropriate that one should approach it as one would a modern his-
tory book. Modern historians attempt to give accurate, authoritative
accounts of certain events that have occurred in the past. Their intention
is to be objective. Admittedly this might not be easy, their own views
being liable to color both their record of what happened and also the
interpretation being offered as to why it happened. One person’s account
of the Russian Revolution, for example, might disagree in important
respects from that of another historian of a different political persua-
sion. Each has to be selective over the facts to be included, it being impos-
sible to give an exhaustive account of everything that has occurred. The
very act of choosing what to include and what to omit involves a value
judgment that can lead to bias. But regardless of how successful one
might be in avoiding such pitfalls, the intention is clear: one at least tries
to produce a faithful record of events that actually occurred.

Not so the early Jewish historians. The prime purpose of historical
writing for them was to show God working out his purpose in human
history. History was theology and the interpretation of events was to be
made in that context. Their writings were intended to uplift and inspire
the readers. To this end, they felt justified in adapting their accounts to
conform more closely to what they considered ought to have happened!
One of the aims was to hold up before the youth of the day fine examples
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of ancestors upon whom they could model themselves. It became com-
mon practice for notable deeds performed by descendants of the founder
of the tribe to be transposed in time and accorded to the venerated
founder himself. In this way great victories were won—posthumously.
The practice became so common that it is now impossible to unscram-
ble what the ancestor himself actually did. Doubt has even been cast on
whether certain prominent Old Testament characters, such as Moses
and Israel, existed at all; they might merely be symbolic figures embody-
ing the achievements of the nation as a whole. Then there was the ques-
tion of a person’s age. Unlike today, when children pay scant respect to
their parents and grandparents and a person is spoken of as “finished at
forty,” in former times age was synonymous with wisdom. The greater
a person’s age, the more experience he or she must have had of life and
so, the argument ran, the more they should be revered as a sage. In the
cause of honoring one’s ancestors, therefore, what could be more
appropriate than to add a few years to their recorded age—and then,
one suspects, a few more for good measure!

The exercise of such freedom in the writing of historical narrative is
alien to us today. Poetic license we are happy to accept; historical license
seems somehow wrong and dishonest. But is there really any harm in
it—provided, of course, that the reader is accustomed to the style and
does not accord the writings a literal significance they were never
intended to carry? Could it not be argued that our own historical accounts
are, by comparison, dull, prosaic, and lacking in imaginative flair and pur-
pose? To the early Jewish writers they would certainly have appeared so.

This somewhat cavalier approach to straight historical facts, while
making for exhilarating reading, can cause no end of problems for those
trying to come to terms with the Bible. It would not be so bad if all the
historical books were written in this vein; once one had been made
aware of what was going on, one could adjust one’s attitude to them
and all would be well. But this is not the case. Although the early books
were written in this unfamiliar style, the later ones were not, or at least
not to the same extent. We must not overlook the fact that Christianity
is fundamentally a historical religion; whether certain events in the life
of Jesus, such as the resurrection, actually occurred or not are key ques-
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tions. Sorting out those biblical writings that are intended to be factually
correct from those that are of a more inspirational character is no easy
matter, but is something that must be attempted.

Before ending these cautionary words on the difficulties of interpret-
ing the Bible, I need to say a little about the use of myth, for it is with
myth that we are concerned in the early chapters of Genesis. Today the
term “myth” conjures up a totally misleading impression. If, in normal
conversation, we call something a myth, we mean that it is untrue. But
this is not the way the word is used when applied to the Bible. While
there is no denying that the biblical myths describe events that did not
occur in any historical sense, that is not the point; they never professed
to be accounts of that nature. The symbolic language in which they are
couched is but a vehicle—a means of transmitting what really matters:
their deep underlying truths. These truths were held to be timeless; they
applied to all generations and for this reason were highly valued.

Why use myths rather than some more straightforward way of pass-
ing on the fruits of a nation’s experience to succeeding generations? We
must recall that myths came into being at a time when communication
was almost exclusively by word of mouth, most people being unable to
read or write. Such a state of affairs today would make the reliable trans-
mission of information from one generation to the next virtually impos-
sible. Anyone who has played the party game of whispering a message
into one person’s ear, for that person then to pass it on to the next, will
be aware of how garbled the message can become by the time it has
been round the room (even without the help of those along the line who
distort it deliberately!). But it would be wrong to ascribe to ancient peo-
ple a similar inability to remember verbal messages accurately. The oral
tradition of the past was developed into a highly effective means of com-
munication. Its reliability was far beyond anything we ourselves would
credit possible. Partly its efficiency derived from a disciplined approach
to remembering verbal messages, in contrast to today’s move away from
learning by rote. And partly it was due to the nature of the message
itself—the myth. The myth was designed to be memorable. It described
events that were out-of-the-ordinary. It was kept short and was conceived
in language vivid in its imagery. You only need to be told the Adam and
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Eve story once, and you will remember it for a lifetime. The Jews were
not alone in using myths; many ancient civilizations employed them.
Indeed, the myths of creation and of Noah’s flood are believed to have
been absorbed into Genesis from the traditions of other nations.

This being the nature of myths, it makes no more sense to subject
them to scientific and historical analysis than it would to treat a poem or
novel in that way. But most attacks on Genesis are founded on just such
a misconception. Scientific investigations highlighting the lack of literal
truth in the myths reveal nothing new. They expose no falsehood, but
merely remind us of the need to return to the original and largely for-
gotten ways of interpreting these writings.

So, with these thoughts in mind, let us turn our attention to the early
chapters of Genesis with a view to trying to uncover their true message.
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4   
The Message of the Myths

T    of the Adam and Eve story, we need first
to look briefly at the accounts of creation. Note I say “accounts” in the
plural—it is not universally recognized that Genesis contains two of
them. (If you are unsure of this, take a look; you will find the second
account commencing at chapter , verse .) The editor of Genesis must
have realized that he was placing two somewhat inconsistent accounts
one after the other; the fact that he saw fit to do so is reason enough for
concluding that they were not meant to be taken literally.

The first important declaration to be made by the creation myths is
that there is a God; behind the created world there lies a Divine Presence.
That there should be only one God, rather than a multitude of them, is
in itself noteworthy; most ancient civilizations held there to be many
gods, some associated with different aspects of life and others with diff-

erent tribes and locations. The Genesis assertion of a single all-powerful
creator God provides, in contrast, an underlying unity to all nature.
Humans are depicted as being formed in the image of God—we are God’s
representatives on Earth. As such we enjoy the privilege of a close rela-
tionship with the creator; God takes a personal interest in our well-being.
The whole of creation is seen to be good. All is perfect and harmonious.

A more confident and reassuring appraisal it would be hard to imag-
ine. One is left wondering where the evidence to support it is to be
found. Has its author not heard of earthquakes, floods, famine, disease,
war, and crime? Would it not be easier to come to precisely the opposite
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view and conclude that the world is characterized by disunity, people at
odds with their environment and with each other, and God—if there is
a God at all—at best unconcerned for our fate and, at worst, malevo-
lent? That is, after all, how the Greeks saw their gods—deities that could
be spiteful, immoral and capricious. And yet, in the face of what might
seem to us strong evidence to the contrary, Genesis insists on its own
highly individual assessment of God, humanity, and creation, and of the
relationships between them.

Simplistic optimism? No. Before jumping to a conclusion like that, we
must recognize that all we have looked at so far is the prelude; the drama
has yet to come. In what follows, we find that the problem of evil and
suffering, far from having been ignored, is actually the prime focus. The
function of the Adam and Eve myth is indeed to provide an answer to
the question: “Why, if God and all creation is essentially good, do we as
God’s representative so consistently fall short of our intended role?”

On the surface, the story has an almost childlike simplicity; but
appearances are deceptive. The deeper one probes, the more one realizes
that it is anything but naive. For instance, could any modern scientific
account of the origins of life on Earth give a better feel for the intimate
relationship between ourselves and the planet we inhabit than the words,
“God fashioned man of dust from the soil”? Or what more poignant
image could be devised for characterizing the union of man and woman
in marriage than that in which Eve is described as being built from the
very material of Adam’s body?

But let us go to the heart of the story. The action is straightforward:
Adam and Eve are placed in Paradise; all is perfect and could remain so
indefinitely provided they remain obedient to God’s will. But then comes
the act of disobedience, the eating of the forbidden fruit, and this leads
to their being driven from the Garden of Eden. The banishment is per-
manent: never again are they to enter Paradise. They henceforth live
under a kind of curse, permanently alienated from God, the source of all
goodness. The sentence pronounced on Adam and Eve also applies to
their descendants, which, of course, means you and me. So the nub of
the story, as it affects us, is that, no matter how hard we strive to live up
to our intended role as God’s representatives, we are destined to fail. In
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some fundamental way we are alienated from God, the source of all
goodness. The reason for this has to do with something that lies buried
in the past—something over which we have no control. Because of some
basic defect built into us from the very beginning, we are unable to live
wholly good lives and are therefore unable to create for ourselves a par-
adise on earth. This inherent bias toward falling short of perfection goes
under the name “original sin.”

I find there is nothing quite like original sin for getting people’s backs
up! One instinctively recoils from the very idea that a baby could be
regarded as sinful. Surely a baby at birth must by its very nature be pure,
innocent, and free from all tendencies toward evil. When it subsequently
indulges in antisocial behavior, it can only be due to the way it has
become corrupted by bad external influences—a broken home, say, or
violence shown on television. If only such influences could be elimi-
nated, so it is argued, would not all be well? The answer of Genesis is: no.

No one denies that many changes are in themselves desirable: the
improvement in working conditions; increased leisure hours; the way
schools have become much pleasanter places than they used to be; the
reduction in sex discrimination; the fight against racial bigotry; the free-
ing of women from much domestic drudgery; the rise in the standard of
living and the manner in which poverty—true poverty—has been
reduced, at least in the more advanced countries. But to what extent
have these changes resulted in our being happier? Are we more content?
How much closer are we to establishing a paradise on earth? To judge
from the soaring crime statistics, the incidence of mental depression and
the numbers driven to commit suicide, and our ordinary day-to-day
observations of the way people behave toward one another, it would
seem not much closer, if at all. Even the most determined efforts to set
up an enclosed, private paradise involving like-minded, idealistic peo-
ple—whether it be in the form of a commune, a kibbutz, an exclusive
school, a club or society, a marriage, a political state, a monastic order,
or new church—all such efforts seem doomed to fail and something
short of perfection results. It is rather like a farmer who selects the very
best fruit from the harvest and seeks to preserve them indefinitely by
sealing them in a container to protect them from harm; on opening

the message of the myths    23

Science and Renewal.qxd  6/20/05  5:36 PM  Page 23



them up later, he finds they have rotted, the source of decay having lain
within rather than without.

Persuasive though it undoubtedly is to regard oneself as intrinsically
good while blaming all troubles on bad external influences, such an
approach does not get to the root of the problem of the existence of
evil. Rather against my will, I have found myself coming progressively
to the view that, for whatever reason, the source of the problem does
indeed lie within us, just as Genesis would have it. That is not to say I
advocate sitting back and doing nothing about the environment and bad
influences. Of course not. Such influences exacerbate the problem. But
they are not themselves the source; their effect is confined to aggravat-
ing a condition that would still persist even though they were eliminated.

Whether one likes it or not, original sin is one of the underpinning
concepts of Christianity. Until recent times, it has been an article of belief
that has rested solely on the assertion made by Genesis, backed up per-
haps by one’s own experience of life. As a Christian, one has had to
accept, more or less blindly, that for reasons unknown, we consistently
lapse into selfishness and fall short of what one suspects might be our
true potential. I say “until recent times,” because I believe that the situ-
ation has now changed. Science, far from having undermined the basic
thesis of the Adam and Eve myth, has now provided the first rational
understanding of it. It provides not one, but two contributing reasons
why the myth is likely to be true. In both cases, they are concerned with
events that have happened in the past over which we have no control;
both give rise to a tendency toward self-centeredness and a disregard for
the needs and rights of others—a tendency to which can be attributed
most, if not all, of the difficulties encountered in human relationships.
It is to these scientific developments we now turn.
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5   
Adam and Eve in a New Light

T      comes from an unexpected
quarter: the theory of evolution by natural selection. The theory, which
has already drawn attention to the need to regard the Adam and Eve
story as something other than a literal account of our origins, goes on
to provide a way of appreciating its underlying message. To see how this
comes about, we must take a closer look at Darwin’s theory and the
manner in which it has been subsequently developed through more
recent research.

At the time Darwin proposed his theory, little was known either about
the mechanism by which inherited characteristics were passed on from
one generation to the next, or about the cause of those random varia-
tions upon which the principle of natural selection worked. It has now
been shown that the determining agent in the process is a particular kind
of molecule, that is to say, a particular arrangement of atoms. As was
mentioned briefly before, its name is customarily, and I would add mer-
cifully, abbreviated to its initial letters: DNA. The DNA molecule consists
of a long chain, or sequence, of smaller molecules arranged in the form
of two intertwined helices (looking rather like two interlocked bed-
springs). Its important property is that the order and position in which
the smaller molecules appear along the chain constitutes a code—a code
that determines the physical characteristics of the organism. There
exists, moreover, a means of duplicating the DNA molecules so that
copies of the codes can be transcribed and used to build up the DNA
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molecules of offspring. The reason that parents and offspring resemble
each other is that similar DNA codings are to be found in each. As for the
random variations upon which natural selection works, these can be
attributed to mistakes in the copying procedure and, occasionally, to
alterations to the molecular structures caused by the effects of radiation.

Physical characteristics such as height, color of eyes and hair, level of
intelligence and so on, are not the only attributes to be passed on from
parent to offspring. As part of the inheritance there comes an array of
behavior patterns—often loosely referred to as instincts. It is of little use
for an animal to be endowed with some physical advantage if it does not
know how to use it. The process of evolution passes on, therefore, a set
of mental attitudes, or genetically determined behavioral characteris-
tics, that do not have to be learned. Each animal is, to some extent, pre-
programmed with a basic knowledge of how it should behave in order
to maximize its chances of survival. Such behavior patterns might reveal
themselves as an immediate ability to swim, or through the instant
recognition and fear of potential predators, or through competence at
locating suitable food. How many children, I wonder, have been shocked
to see their well-fed kitten tormenting and unnecessarily killing a mouse
or bird it has caught? How did it learn such cruel behavior? The answer
is that it did not learn it; what is being observed is an automatic response
to a deep-seated, inborn instinct—one that is thought to be encoded in
the kitten’s DNA molecules.

Much of the instinctive drive found in the animal kingdom centers
on mating. Males will engage in contests as they vie with each other for
the attention of the females. Fights tend to be won by the stronger, so it
falls to the superior males to father the young. This type of selection
will lead to offspring that are similarly well endowed because they will
take after their father. Though this might be considered unfair and incon-
siderate of the “rights” of the less fortunate males, natural selection has
no respect for such niceties. For certain species, lions for example, the
dominance of selected males can be taken to limits that are quite repug-
nant to our sensibilities. A lion, having won the rights over a group of
lionesses, has to be prepared to fight off rivals if he is to retain them. In
the event of a stronger male coming on to the scene, he forfeits them.
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But not content with having won the females, the newcomer, in response
to a basic instinct, will now systematically bite to death any cubs fathered
by the previous male. By this action, he stops the lionesses expending
time and effort caring for the progeny of the other lion and frees them
to devote their attention to the needs of his own. This makes sense in
evolutionary terms because the only surviving cubs will now be those of
the second male—the stronger of the two—and so liable to be the
stronger of the cubs that have been born. In addition to inheriting their
father’s strength, these cubs will also have passed on to them his set of
instincts, so they in turn, on reaching maturity, are set to repeat the same
pattern of behavior.

Though most of the genetically determined behavior characteristics
are concerned with the self-interest of the individual and could therefore
be judged from a moral standpoint to be “selfish,” this is not invariably
the rule. Sometimes instincts give rise to animal behavior that is self-
sacrificing and, if it were to occur in a human being, would be regarded
as highly moral and commendable. A mother, for instance, might sacri-
fice her own life by diverting the attention of a predator away from her
offspring and toward herself. Such instinctive behavior, although it works
against the survival of the individual, can nevertheless be understood in
evolutionary terms. The mother, having already passed on her charac-
teristics to her offspring, is, in a sense, expendable; what matters now is
that the offspring should survive. The instinct that drives the mother to
sacrifice herself is therefore, somewhat paradoxically, that which ensures
the perpetuation of that self-same instinct in the next generation. For
similar reasons, the sterile worker bee will kill itself, through stinging a
potential enemy, in order to protect the fertile queen. Contemporary
evolutionists study all these kinds of seemingly “altruistic” behavior, and
their work indicates that selection can take place not only between indi-
viduals, but also at the level of families and of communities sharing the
same hereditary material. Selection also takes place lower down the scale
of organic complexity at the level of individual cells—the dominance
gained by cancer cells over normal cells being an example.

But while acknowledging that evolution can take place at different
levels and in the process can give rise to a wide range of instinctive
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responses, modern evolutionists still maintain that the dominant evolu-
tionary activity is, in all probability, still to be found at the level where
competition and selection take place between individuals. This is just as
Darwin had originally supposed. The survival and development of the
species remain identified with the self-interest of the individual and of
his or her own offspring. In this way, one comes to expect that, although
to some degree there might evolve instincts that appear from a moral
standpoint altruistic, most when so judged would be of a type that was
self-seeking.

What, you might ask, has all this to do with us humans? Simply this:
it is inconceivable that humans, alone among the animals, have not inher-
ited an array of instinctive behavioral tendencies. Our distant ancestors
were engaged in the same struggle to survive as the other animals of the
time; if the other animals required a set of instincts as an integral part of
their survival kit, our ancestors must surely have needed them, too. Fur-
thermore, if those instincts in other animals are seen now, in the main,
to be self-seeking, the same is likely to be true of our own. I believe this
conclusion to be inescapable. Moreover, I do not think one has to look
far to find the evidence for it. Examples of competitiveness and aggres-
sion abound: participation in sports, aiming to come first in an exami-
nation, working to gain promotion, endeavoring to expand a commercial
business, organizing a strike for higher wages, establishing a relationship
with a desirable member of the opposite sex in the face of competition
from a rival, and of course, the act of going to war. In all cases, the aim,
directly or indirectly, is to gain some advantage at the expense of another.
Further, I am not persuaded that our self-seeking instincts are any the less
pronounced than those of other animals. One hears it said, for instance,
that we have a natural inclination toward adopting a “moral” attitude
over the question of finding a sexual partner. Unlike certain other ani-
mals, we believe in one-man-for-one-woman and so are not drawn
toward the “excesses” to be found among polygamous species—those
lions, for example. I would not be so sure about this. A characteristic fea-
ture of polygamous species is that the males tend to be somewhat bigger
and physically stronger than the females, this arising from the greater
element of selection among the males. Could the difference between
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the average size and strength of the sexes in our own species point to us
not being as monogamous as we would like to think? Some scientists
believe that our distant ancestors were to some extent polygamous and
that this tendency might linger in us today. Though we might not bite
our stepchildren to death, I suspect that echoes of past competitions
between males over the polygamous possession of females could go a
long way toward explaining the otherwise curious fact that men are more
overtly aggressive than females, if one is to judge from crime statistics
and from their greater participation in the more violent sports, such as
boxing and wrestling. In summary, therefore, I would hold that in order
to understand human behavior one must accept that we are in part
driven by instincts. Indelibly written into our DNA molecules are coded
messages associated with innate behavior—behavior that is a relic of the
ruthless, cruel struggle our ancestors fought in order to survive, a strug-
gle that made the modern human being’s own existence possible. And
just as we see in other species the “rights” of the individual made sub-
servient to the self-interest of the more favored members, so this same
tendency is at work in the cruelty that we consistently show toward our
fellow human beings. Thus, the behavior patterns regarded as “sinful”—
those based on self-interest and a disregard for others—are the very same
patterns programmed into us from the moment of conception.

The originators of the Adam and Eve story, of course, knew nothing
of this; they had no way of telling why we behave the way we do. And
yet they identified with remarkable insight the root of the problem.
They knew that the real source of our sinful tendencies lay within us
and not in external influences. Regardless of how the environment and
social conditions might be improved, important and helpful though
these could be, they knew that such remedies only scratch the surface;
we humans live in the grip of an influence that continually works toward
thwarting our attempts to live selflessly as God’s representatives on
earth. Whether one chooses to ascribe that influence to the actions of
someone in the past called Adam, or to the actions of ancestral apelike
creatures, seems to me immaterial. The message is the same: the source
of sin lies within each one of us.

In this way, I find no conflict between the Adam and Eve story and the
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theory of evolution by natural selection. At the level where they speak
of the present condition of humanity, they are completely in accord.
One of the things I find so satisfying about Darwin’s theory and the
experimental evidence for it is the way it provides us at last with a firm
understanding of the scientific and historical basis of the truth behind
the myth.

This, of course, is not the way Christian fundamentalists see it. Their
view, that one must hold to a literal interpretation of Genesis at all costs,
is one that has come to be heard with increasing insistence in recent
years. This is especially the case in those states where attempts have been
made to impose the creation account on the schools’ curricula. Even in
my own country, Britain, where traditionally creationists have been thin
on the ground, the fundamentalist wing of the church is the one that has
seen the most rapid growth in recent years. 

To some extent I appreciate the feelings of such people. They have a
deep reverence for the Bible, and it is right and proper that this should
be so. They are keenly aware of the real danger that once one starts to
question one aspect of the Bible, it is not clear where this process will
stop. Even I, who am regarded as having rather liberal views in such mat-
ters, on occasion get riled by certain modern theologians who (so I
think) are excessively skeptical. Too much emphasis on the “difficulties”
and “pitfalls” of understanding the Bible can lead to laypeople not read-
ing the Bible for themselves; it can make believers reluctant to speak up
for their faith; it can create the impression of a religion that does not
know what it stands for. 

But the answer to these natural concerns is not that one should cling
to a literal interpretation, if such an interpretation cannot in all honesty
be upheld. We might not be able to agree as to where exactly the line
should be drawn in our critical approach to the Bible and some might go
too far, but one thing we do know: in the light of our modern under-
standing of science, the line cannot be drawn in such a way as to include
the literal interpretation of Genesis. Fundamentalists are well meaning.
There is nothing about their interpretation of scripture that prevents
them from having a deeply personal relationship with God—a relation-
ship founded on genuine love. And as far as they individually are con-
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cerned, that is what really matters. Indeed, I sometimes envy such Chris-
tians their joyful and seemingly uncomplicated faith. I wonder whether
I have a tendency to lean too far the other way and agonize to an exces-
sive degree over my beliefs. But I do have to say that the fundamentalist
approach, in presenting the issues in such a way as to imply that one
must make a straight choice between two wholly incompatible view-
points—the scientific and the religious—is seriously misguided. In so
doing, they positively alienate those who would seek an honest recon-
ciliation between a religious belief and their knowledge of modern sci-
ence. In the process, the fundamentalists deny themselves, and others,
the satisfaction of understanding the way God actually does go about his
creative work, and they fail to appreciate how modern science can throw
new light on ancient truths—like the truth of original sin.

Before leaving this discussion of our instinctive behavior, there is one
further point I should add. I am sometimes asked why religious behav-
ior, like the other types of behavior we have mentioned, should not be
similarly regarded as no more than a response to some unconscious
instinctive drive fashioned in the evolutionary process. After all, religious
awareness is as universal among humans as the mental attitudes we now
attribute to instinct; moreover, the “religious instinct” could have served
a useful survival function through binding a community together against
a common enemy. In answer, I would say first that I would be disturbed
if religious awareness were not a universal manifestation. Had the phe-
nomenon of religion emerged from a single tribe at a single point in
time, it would have led to the suspicion that it was merely a cultural
invention; God must surely relate to all people at all times. But the real
flaw in this type of argument against religion can be seen when one
examines the actual nature of a religion, particularly that of Christian-
ity, and the effect that it has on the behavior of its adherents. Any prim-
itive animal unfortunate enough to suffer a mistake in its DNA copying
such that the scrambled-up code gave rise to messages such as “Turn the
other cheek” and “Love your enemies” would have been promptly elim-
inated by those enemies! No, an instinctive message of that kind is
most unlikely to have been perpetuated in the harsh conditions attend-
ing the emergence of humans. The whole tenor of religious awareness,
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and the self-sacrificing behavior it advocates, runs counter to the evolu-
tionary drive toward the survival of oneself and one’s close kin. 

The support lent by the theory of evolution to the underlying asser-
tion of the Adam and Eve story is not the only scientific evidence for
the myth. At the end of the previous chapter, I mentioned that there
had been not one, but two developments that had a bearing on the sub-
ject. Though there is still much more I want to say about the significance
of the theory of evolution for religious belief, I propose we interrupt
our discussion of that topic for a moment and take a brief look at this
other development.

It arises in a field of investigation that is increasingly coming to be
recognized as scientific in its approach—psychology. To see how psy-
chology can provide insight into the nature of original sin, I want you to
journey backwards in time and imagine yourself once again as a baby. As
such, you have certain needs: you get hungry, and cold, and wet. What
do you do about it? There is little you can do, except yell. After a few tries
at this you discover that in response to persistent crying, one of those
shadowy shapes out there in the surrounding world (probably the one
you will later call “mother”) comes and feeds you, puts a blanket on you,
or changes your diaper. This pattern of events repeats itself consistently,
day in, day out. Clearly this is what those people out there are meant for;
they exist to attend to your needs.

All very natural, you say; what is the problem? The problem is this:
modern psychology has revealed the extraordinary importance of the
first few years of life in forming our attitudes and shaping our characters.
Those early years you spent as a baby were crucial for determining the
kind of person you were later to become. Indeed, some psychologists
would claim that mentally and emotionally you were even affected by
events that occurred whilst you were still in your mother’s womb. Be
that as it may, one thing is certain; during the most significant, impres-
sionable period of your life, you were being indoctrinated into thinking
that the world revolved around you, people existed solely to attend to
your needs, and if you wanted anything you had only to yell for it. In
other words, you daily had instilled into you an attitude of mind that,
however natural and acceptable it might be in a baby, is one that is
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entirely antisocial if carried over into adulthood; it is an outlook that is
self-centered and lacking in sensitivity toward the needs of others. There
is no escaping this conditioning we receive as a baby; all of us, of neces-
sity, are shaped in the same mold and begin our lives believing that we
occupy the center of life’s stage.

Once again, but now from a completely different angle to that of evo-
lution, we see that we become subject to a bias that makes us put our
own self-interest first. Again, the source of the bias lies in the past; not
this time in the distant past occupied by our primitive ancestors, but in
our own early childhood. Thus, whether we are thinking of inherited
tendencies or of those acquired in babyhood, the conclusion is the same:
for reasons that lie beyond our control, there is something deep inside us
that ensures that we fall short of our potential for good. And this, as we
have seen, is the kernel of the Adam and Eve story.

All rather depressing, you might think. No wonder many gain the
impression that religious belief is primarily concerned with confessing
sin and being oppressed by feelings of guilt! But this is unfair. Though it
is true that without help we are unable to do anything about our sinful
tendencies, that is not the end of the matter. There is a source of exter-
nal help: God. As we have seen from the creation myths, God is the
embodiment of goodness and love. Having realistically faced up to what
is wrong and unsatisfactory with our lives, we now know what has to be
done to put things right; somehow or other, we must shift the focus of
our attention away from self and re-center our lives upon God. Any
change less radical will not suffice. The confident, and ultimately opti-
mistic, claim of religious belief—whether it be of Jew, Christian, or Mus-
lim—is that, with God’s help, this can be achieved.
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6   
The Emergence of the Human Spirit  

I,      by the theory of evolution, we are
descended from the same ancestors as the apes, how is it that, alone
among the animals, we are supposed to have a spirit?

A difficult question—one for which the answer is far from obvious. In
fact, I have searched through quite a number of theological books, and
none, to my mind, comes up with a satisfactory explanation; indeed most
simply ignore the issue. The neglect of such a central problem strikes me
as odd. Could it be that Christians are reluctant to face up to the possi-
bility that evolution has shown that we are not as unique as customarily
thought?

Traditional Christian belief is quite clear in its assertion that we alone
among creatures possess an immortal spirit. It is the quality that places
us in our special relationship with God. (Incidentally, in order to avoid
confusion, I should perhaps point out that one often hears this quality
referred to as the “soul.” Strictly speaking this is incorrect; the word
“soul” ought to be reserved for something more closely akin to “mind”
—a property possessed by all animals.) But Darwin’s theory appears to
pose problems for this view of our uniqueness. If humans have an
immortal spiritual dimension to life, why haven’t the other animals the
same? After all, in evolutionary terms, we are just a highly developed
animal. As far as intelligence and other abilities are concerned, the gulf
separating us from the apes or from other intelligent forms of life would
seem to be large, but it is now recognized as a difference of degree rather
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than of kind. Moreover, if one imagines progressively going back in
time, it is a gulf that narrows; our own ancestors and those of the apes
become more and more similar until a point is reached, a few million
years ago, where the lines of development merge into one.

So the problem of how we, and not the apes, could come to have spir-
its is a real one. Are we to believe that at some arbitrary point on this
smooth gradation, God decided to declare officially that humans had
arrived and proceeded to introduce a spirit into each member of one
generation while denying it to members of the previous one—despite
the fact that because of the random variations between individuals,
some members of the older generation might be considered more
“advanced” than others of the new generation? That is a scenario that
certainly has little appeal for me. Though, of course, I have no way of
knowing for sure what really did happen, I nevertheless feel compelled
as a Christian to offer at least some plausible scheme as to what might
have occurred. To this end, I suggest the following.

The prime concern in the early stages of evolution was with survival:
the need simply to stay alive. Then at a certain stage in human develop-
ment, our ancestors’ intelligence reached a level where thoughts began
to reach out beyond the immediate needs of food, sex, comfort, and
security, to questions about existence: why they were here and what pur-
pose there might be to life. At this point in human history, there emerged
a potential for discerning a Divine Presence. At first, there was only the
merest hint of this capability, but with succeeding generations it grew
and deepened. A nebulous, hesitant response was evoked and, imper-
ceptibly, a wordless communion with God commenced. With the com-
ing of speech, probably no more than , years ago, there came a
great upsurge of understanding of all kinds. Suddenly each individual’s
perception became widened. No longer confined to the knowledge gained
through one’s own personal experience of life, one was now able to gain
access to the knowledge and wisdom gained through the lives of others.
A vast fund of shared knowledge became available to all, providing
insights both into the working of nature and into diverse experiences of
relating to God. Speech also brought with it the articulation of thought
—the possibility of developing rich and complex trains of intricate

the emergence of the human spirit     35

Science and Renewal.qxd  6/20/05  5:36 PM  Page 35



thought. With speech, for the first time a dialogue with God could be
established.

Thus, I suggest, the evolution of our physical bodies was accompanied
by an evolution of the spirit. No sharp dividing line would have sepa-
rated those animals possessing spirits from those that did not. Primitive
humans would have been endowed with a primitive spirit. As for what I
mean by a “primitive spirit,” let me try to explain with an analogy. Imag-
ine two people going to a symphony concert. For one, it is his first expe-
rience of listening to Beethoven. Brought up on a diet of pop music, the
concert means little to him; he finds it tedious and boring, apart from
one or two brief passages where he thought he could detect a tune of
sorts. His companion on the other hand, herself a professional musi-
cian, is quite carried away; not only is the symphony well known to her
and much loved, but from her own experience of taking part in per-
formances of it, she recognizes this to be the performance of a lifetime—
one remarkable for the conductor’s sensitivity and for the subtlety of
the instrumental playing. Two listeners at the same concert—one able to
appreciate the concert just a little, the other a great deal. So I would
think it is with our spirits. There can be two spirits in communion with
the same God giving rise to responses altogether different in their inten-
sity and richness. While both spirits would possess in equal measure the
quality of immortality, the primitive one, characteristic of an early ances-
tor of ours, would be operating at a lower level of awareness compared
to the more fully developed one belonging to a modern human; one of
them would find heaven no more than mildly diverting, while to the
other it would be a place of great wonder and joy.

And just as I would not draw a sharp distinction between modern
humans and the ancestors that preceded them, I would not make a hard
and fast distinction between them and the other animals existing today.
To the extent that some animals might have the power to grasp some
rudimentary thought on the possible existence of God and could
respond with love, then I see nothing wrong in believing such animals
to have some rudimentary form of spirit. It would not surprise me to
learn that St. Peter’s gates are kept ajar for the odd dog or dolphin to
squeeze in!
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There is, of course, no evidence I can point to in support of the above
ideas; they are speculative, and I do not expect you necessarily to go
along with them. The reason for advancing them is merely to illustrate
that there is at least one way in which the basic tenets of Christian belief
concerning the spirit could be modified in, I believe, an inessential way,
to bring them into harmony with the theory of evolution.
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7   
Superhuman Life-Forms?   

T    poses questions not only to do with our
past ancestors, but also, in the opposite direction along the time-scale, in
regard to there being life-forms possibly more advanced than ourselves.
Evolution, as we have already noted, is still taking place in our own
times, so it is interesting to reflect on what life-forms might develop a
million or ten million years from now. And if present-day humans are to
be regarded as a mere staging-post along the way toward some more
advanced creature, ought we not to ask why Jesus chose to come into the
world as one of us rather than wait until he could come in a superior
form? Indeed, might it not be that more advanced forms of life exist on
other planets in the universe already? How is Jesus supposed to relate to
them?

To put such questions into perspective, we first inquire how likely it
is for there to be extraterrestrial life-forms, and second, how long it takes
for radically superior life-forms to develop.

We begin by noting the breathtaking array of stars revealed by the
modern astronomical telescope. Our sun is a star, one of many that
makes up a group of stars called a galaxy. The number of those stars is
, million. To gain some appreciation of the magnitude of such a
number, suppose that a close-up photograph of each star has been taken
and you want to examine it for evidence as to whether the star is accom-
panied by a planet supporting life. You allow yourself just one second to
study each star. How long will it take? The answer is that you (or more
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accurately, your descendants) would still be at it after , years! And
that is only the beginning. Our galaxy is not alone; there are , mil-
lion of them. So, the examination of the photographs would take ,

years even if you were to devote only one second to each entire galaxy,
rather than one second to each star.

All stars having presumably formed in much the same way as our own
sun, that is, from the condensation of swirling gas, it is only to be
expected that a proportion of them will also have planets around them.
This is borne out by observation. At the time of writing, about one hun-
dred stars have been found to be accompanied by planets, and the num-
ber increases by the month. It is not that the planets themselves have yet
been seen; their presence is deduced from the way the position of the
parent star undergoes a “wobble” as the star and its planet rotate about
their common center of mass. In order for the planet to produce a
noticeable effect on the motion of the star, it must itself be very heavy—
about the size of our own Jupiter, and hence not a suitable home for life.
But given that these large planets are fairly common, it is only reasonable
to conclude that many stars will have smaller planets, too. Though some
of these will be similar to Mercury, Venus, or Pluto, with conditions hos-
tile to the development of life, one can hardly doubt that many will be
as capable of supporting life as our earth. And with there being so many
stars in the cosmos, that makes for a vast number of potential life-bear-
ing homes.

Thus, it appears reasonable to suppose that life has indeed evolved
elsewhere in the universe. The course of evolution would have pro-
ceeded independently on each planet and, at any instant of time, would
have been either more, or less, advanced in one place than in another.
Creatures that were recognizably human developed here on earth a few
million years ago. Though this is a long time as judged by everyday stan-
dards, on the evolutionary time-scale it is not. If we were to imagine
the whole of earth’s history compressed into the space of one year,
humans would have been around for only a few hours; they come onto
the scene late in the evening of December . It follows that the evolu-
tionary process on some other planet does not have to get very far out
of step with that on Earth for it to have either no creatures the equal of
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ourselves, or alternatively much more advanced ones. Who can say, for
instance, what creatures exist there now, if, on the compressed time-
scale, the equivalent of humans emerged in the morning of December
 rather than in the evening?

As for the future development of life here on earth, it is anybody’s
guess as to what lies in store. It would be difficult enough to make a pre-
diction were the process of evolution to carry on in the same random
fashion as it has in the past. But now a new feature must be included in
the reckoning. For the first time on Earth, a species has emerged that is
consciously aware of the process of evolution and, moreover, under-
stands the mechanism by which inherited characteristics are passed on
from one generation to another. This knowledge could, in time, lead to
an ability to control the direction evolution takes and the pace at which
it advances. Such control is already being exercised to a limited extent
and could be further applied in a number of ways. These include: genetic
counseling on the risks of certain couples having deformed children; the
early detection and abortion of abnormal embryos; artificial insemina-
tion leading to the enhancement of some chosen donors’ characteris-
tics (however the choice might be made); the production of clones,
whereby the nucleus of a body cell is placed into the egg of another, the
original nucleus of which has been removed, thus leading to offspring
that are genetically the same as the donor of the nucleus (a technique for
producing an unlimited number of identical Einsteins, for example); and
molecular engineering where one tampers with the DNA codes them-
selves. Though some of these possibilities are not regarded as socially
acceptable, it would be unwise to assume that this will always remain the
case. Certainly if we did decide to apply seriously our growing knowl-
edge of genetics, we could cause an unprecedented acceleration to the
evolutionary process.

In summary, these various conjectures lead us to the real possibility
that one day there might exist on earth a life-form that is greatly in
advance of our own—a superior life-form, equivalent to others that
might exist elsewhere in the universe already. This being the case, we
are prompted to ask how such speculations affect the Bible’s assessment
of we who exist here and now.
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My own feeling is that it makes very little difference. Though I have
argued that a certain degree of intelligence is required to reach the point
where one can begin to question the purpose of life and so enter into a
relationship with God, that does not mean that there has to be an exact
correlation between intellectual and spiritual capacity. Once a certain
minimum level of intellectual development has been reached, I suspect
there is little, if any, further correspondence between the two. After all,
it is known from experience that among the most profoundly religious
and deeply spiritual people are to be found unlearned and simple folk as
well as geniuses and scholars. Christianity had need of the fisherman,
Peter, as well as the intellectual, Paul. Equating wisdom with knowledge
or cleverness is a mistake; cerebral giants can be spiritual pygmies. So the
higher life-forms we have been contemplating, while possessing greater
intelligence, need not have a greater spiritual capability than ourselves.
Though we humans could be comparatively low down in the universe’s
intellectual pecking order, we might figure differently on that other evo-
lutionary ladder we discussed: the parallel development leading to the
spirit.

In support of this view, we note that Jesus once said, and was himself
to demonstrate, that there was no greater love than that one should lay
down one’s life for another; it is the ultimate expression of love. Humans
have reached that stage in their spiritual development where they can
so commit themselves to God that they are willing to make this supreme
sacrifice if and when it is required of them. Such a level of commitment
can be bettered neither here on Earth by some future life-form nor on
any other planet in the universe. Because it is the quality of our love for
God that determines the depth of our spiritual nature, I believe the Bible
is not so very far from the mark in its assessment of the stature of
humans. In matters relating to the immortal spirit, there might well be
our equal elsewhere, but we are unlikely to be bettered.

Turning to the question of how Jesus relates to life-forms elsewhere
in the universe, the Christian belief, as we shall discuss in detail in chap-
ter , is that in Jesus we see the eternal omnipresent Son of God iden-
tifying himself with humanity. To do this he took on the form of a man
and subjected himself to the same restrictions regarding space and time
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as apply to ourselves; he entered the world at a particular point in space
and time. This being so, I see no reason that the same Son of God should
not also have identified himself with other forms of life at other times
and in other places in the universe. If life has evolved on other planets
according to the same principle of natural selection as holds on Earth,
creatures there will show the same marks of original sin and so will be
as much in need of him as we are.

With regard to why the Son of God came to Earth at the particular
time he did, this is something where one just cannot win. Regardless of
when he came, someone is bound to ask: Why then? 

The time actually chosen was quite propitious. It needed to be rea-
sonably early in the development of humankind so that most of us could
live our lives in the knowledge of him. But it would have been useless his
coming before that knowledge could become widespread and could
endure into succeeding generations. The development of speech would,
therefore, be an obvious prerequisite. But that by itself would have been
inadequate; there needed, in addition, to be good communications by
road and sea so that the gospel could be widely disseminated from one
country to another. All in all, it can be argued that the era of the Roman
Empire was probably the most effective point in time for Jesus to make
his appearance and that is indeed when he did come.

In response to the question as to why the Son of God did not delay his
coming until some higher life-form had evolved, I have already indicated
an answer: the higher life-form, while having a greater intelligence,
would not necessarily possess a greater spiritual capacity. There is, how-
ever, another reason. It is a disturbing one, but one that ought, never-
theless, to be faced; the possibility of nuclear annihilation or some other
global catastrophe. The emergence of humans might well mark the end
of the evolutionary process; there might not be any forms of life higher
than us.

Reflect for a moment on the uniqueness of the present time in the his-
tory of life on Earth. The progress of evolution up to this point has been
characterized by unremitting ruthlessness and violence. Our own ances-
tors were not particularly well-favored for the struggle in regard to
strength, or speed, or natural weapons such as claws and strong teeth, or
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protection through a tough hide or shell. Their advantage lay in their
intelligence. This allowed them to supplement their modest physical
attributes through the use of objects they found or could make; at first,
stones and sticks; then spears and arrows; and later guns, ships, tanks, air-
craft, and missiles. At each stage they did not hesitate to use whatever
came to hand; not only did they have the cleverness and manual dexter-
ity to construct weapons, but also, it appears, an instinctive will to put
them to use. This self-seeking, aggressive trait, so essential to survival in
the past, seems, as we have noted earlier, to be irrevocably etched into
the fabric of our bodies (in the form of the DNA molecules) and thereby
into our mental makeup. It is the fact that we humans now, for the first
time, have a weapon sufficiently powerful to destroy the whole human
race that accords our point in history its unique quality. The question to
my mind is not “Will the human race use this power to destroy itself
completely?” but “When will it be used?”

While speaking in this vein to a gathering of schoolchildren a few
years ago, I found my comments greeted by stunned disbelief and dis-
may. I will not easily forget their reaction. I quickly tried to reassure
them that nuclear annihilation was probably a long way off and their
chances of being victims of it were probably less than the likelihood of
their being knocked down in a car accident that day. But this did little to
set their minds at rest. So, recalling that experience, let me be clear about
the nature of my admittedly rather pessimistic forecast.

In the first few years after the development of nuclear weapons and
the onset of the nuclear arms race, the chance of an immediate global
catastrophe was, by common consent, high. We all held our breath over
the Hungarian and Czechoslovak crises, the Berlin airlift and the attempt
to ship Russian missiles to Cuba. But we survived. Not even full-scale
wars like those in Vietnam or Iraq led to the use of nuclear weapons. As
each uneasy year goes by, it can be argued that the nations are becom-
ing more accustomed to the new rules of the game under which power
struggles have to be conducted if catastrophe is to be avoided. Despite
the sheer immensity of the stockpiles of nuclear war-heads, and the
increasing number of nations possessing the deterrent, I am more con-
fident now than at any previous time that my own generation will be
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able to live out its days in comparative peace and that my children and
grandchildren will also succeed in averting nuclear disaster. Indeed I
hope humankind will continue along this path for a hundred years, five
hundred years, or, who knows, perhaps even a thousand years.

But, in the context of evolutionary change, such periods are as noth-
ing. On the compressed time-scale described earlier, where humans
emerged a few hours before midnight on December , a thousand years
more would barely take us into the New Year. One kiss under the mistle-
toe and that is all. So although we ourselves might not be directly
affected in the final holocaust, the outlook for humankind in general is
bleak. I find this conclusion inescapable. Can anyone seriously claim that
over the next few thousand years no unbalanced dictator, like Hitler, will
rise to power in a country with a nuclear capability, or that no nuclear
war will be triggered off by human or computer error, or by the activi-
ties of some organized terrorist group? Someday it has to happen and
when it does, that will be the end of the evolutionary process on Earth.
Though some primitive forms of life, such as bacteria, would in all prob-
ability survive, advanced forms will not.

As far as life on earth is concerned, therefore, I find myself led to the
conclusion that present-day humanity essentially represents the highest
form of life there is ever likely to be. This being so, further point is given
to Jesus having come at the time in history that he did.

What of the ultimate fate of life elsewhere? I expect the same story in
its important elements to be repeated. Life will have evolved on other
planets in the same harsh way as it did on Earth. Though it is of interest
to try and think of some process that is more benign than that which
characterized terrestrial evolution, I have not myself succeeded in find-
ing one. For there to be evolutionary development, there has to be selec-
tion; selection implies not only winners but losers—the fortunate survive
while the less-favored are eliminated. So, from essentially the same
process of evolution by natural selection as we have on Earth, I expect
animals the equal of humans in regard to intelligence to have emerged
on other planets. They almost certainly will not look anything like us;
they might, for example, have eyes in the back of their head (a useful sur-
vival feature). But, regardless of how different they might look, they will
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share with us an equivalent intellectual capacity—an ability that will lead
them not only to the discovery of God, but also to the discovery of
nuclear power. Being subject to the same genetically influenced behav-
ior patterns as ourselves—so essential to survival in the early stages of
evolution, but ultimately so destructive—they will then be set to follow
the same course.

In the face of such an outlook, some people find it hard to believe
there can be any real purpose to life. In particular, they question how any
God could have set in motion a train of events destined to end so disas-
trously. It all seems so pointless.

My answer, such that it is, is that it all depends on one’s perspective.
In the first place, there is a need to recognize that intelligent life on Earth
was due to come to an end in any case, even without the assistance of
nuclear war. Life on Earth exists because the conditions here are favor-
able. But these will not always remain so. The sun, which so intimately
governs the terrestrial environment, is itself evolving. There will come
a time, , million years from now, when conditions on Earth will have
so changed that they will no longer be capable of sustaining life. Indeed,
all life throughout the universe is destined to come to an end one day. In
due course, medium-sized stars like our sun expand in size, engulfing
their nearby planets in flames. In our own case it is expected that this
fiery envelope will reach out as far as Venus, but not as far as Earth. No
matter. Conditions on Earth will become so blisteringly hot that all life
will be ended. Finally, the sun will exhaust its fuel, its fires will be extin-
guished, leaving the remnants of the planets freezingly cold and lifeless.
So, in a sense, nuclear annihilation merely brings forward in time some-
thing that has to happen anyway. Second, we must not overlook the fact
that what we are talking about here is the fate of humankind in general
(and of similar species on planets elsewhere in the cosmos); nothing we
have said need have any direct bearing upon you, or me, or any other
individual. We all have to die sometime; that much has not changed. To
the individual, it is of little consequence whether his or her own death
is an isolated incident, or is accompanied by the death of others, as in a
war, or in the final holocaust. From the individual’s point of view, there
might, indeed, be much to be said for a quick death from a direct hit by

superhuman life-forms?    45

Science and Renewal.qxd  6/20/05  5:36 PM  Page 45



a nuclear bomb than a slow one on the end of a conventional bayonet.
In the final analysis, each of us is faced with the fact of our own mor-
tality and that is the way it has always been—nuclear weapons or no
nuclear weapons.

But, in regard to this matter of keeping things in perspective, the most
important point of all to a Christian, and to many another religious
believer, is the recognition that the life we live here on Earth is not in any
case meant to be an end in itself. God’s prime purpose in creating the
world was not to have life crawling on its planets in perpetuity. The
intention was to bring into existence spiritual creatures that could be
drawn into a loving relationship with God. Though the fashioning of
these spiritual beings is through the medium of physical bodies operat-
ing in a physical world, it is not the physical that is significant. The phys-
ical is merely the means to the end. Once the immortal spirit has come
to full flower and is capable of independent existence, the physical life
that gave birth to it becomes expendable. The Christian perspective is
one in which human spirits are continually being harvested. Whether a
large number are gathered on a single occasion through some calamity,
or progressively through natural mortality, has little significance. Nor
does it matter that one day the earth is destined to return to its former
desolate condition through nuclear war or otherwise; the final state of
the earth in no way diminishes the value of the life it once bore. Our
planet would have played its part in contributing to the spiritual harvest,
and it is the fruits of that harvest that endure.

Indeed, to end a rather grim chapter on a lighter note, the fact that the
process of making immortal spirits is destined one day to come to a halt
when the physical mold that fashions us is broken, ensures that we
belong to a “limited edition.” As any art lover will know, a numbered
print that is one of a limited edition is more to be valued than another
where the copies are mass-produced and unlimited in number. 
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8   
Miracles under Scrutiny

T    and its various implications, let us
now take a look at a different topic: miracles. It is a subject that figures
in discussions of science and religion with almost as much regularity as
evolution, and it is not difficult to see why: if the job of scientists is to
uphold the laws of nature, how can they have anything to do with sup-
posed violations of those laws? Doesn’t modern science tell us that mir-
acles just do not happen?

From the outset, I should perhaps clarify the meaning of the term
“miracle.” Strictly speaking, a miracle refers to an event that is so unu-
sual, unexpected, and awesome as to be especially revelatory of God. As
such, a miracle does not necessarily imply that a law of nature has been
broken. Indeed, in common usage, the word does not always have that
connotation. A newspaper describing an aircraft crash-landing without
loss of life might carry a headline “Miracle Escape.” Although the cir-
cumstances of the incident might be so remarkable as to lead some to
believe that God’s protection had been at work, others maintaining that
the passengers and crew had been exceedingly fortunate, it is unlikely
that the reporter was claiming that there had been an interruption to
the normal workings of nature. But in what follows, I will be adhering
to a much tighter definition of the term “miracle”—one where I will
indeed mean that the laws of nature have been suspended. After all, it is
“miracle” in this narrow sense that causes the problems.

The question of whether the laws of nature can actually be broken in
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this way is for us who live in the present scientific age an obvious one to
ask. For the early church it was not. Prior to the development of science,
many happenings lacked physical explanation. And what is more, none
were sought. They were routinely regarded as resulting from God’s
direct intervention. The eruption of a volcano, for example, was a man-
ifestation of divine wrath. That in itself was the “explanation” of the
event; it did not occur to people to seek an alternative physical explana-
tion. As for the one-off, out-of-the-ordinary miracle stories, people in
those days were not so much concerned with whether the incident had
actually occurred as such, but rather with the underlying intention of
the story. What was its real, inner meaning? What spiritual insight into
the nature of God did it convey? Such an examination of the stories
could be carried on independently of the story having, in addition, a
basis in historical fact—a point we will need to remember in our own
investigation of miracle stories.

Concern for historicity began to stir only later. This came about
through contact with Greek philosophical thought based on the har-
monious working of nature. With the growth of science, the require-
ment that nature should behave in an orderly, predictable manner
became more insistent. By the seventeenth century, the climate of sec-
ular opinion had become distinctly hostile to the notion that the regular
operation of the newly formulated laws of physics should be regarded
as subject to erratic supernaturalistic intervention.

Paradoxically, Christian thinking had meanwhile moved in the oppo-
site direction; it had come increasingly to rely on the historical truth of
miracles. One reason for this was the effect we have already noted: the
tendency in the post-Reformation period to accord all biblical writings—
not just miracle stories—a literal interpretation. A second was associ-
ated with wider travel, a greater number of people finding opportunities
to journey abroad and learn of other cultures. One outcome of this was
an increased awareness of the diversity of world religions; Christianity
was not alone. How then was it still to be regarded as unique? The
answer lay in the conviction that Jesus was the Son of God. But how was
this assertion to be proved? Miracles appeared to provide the solution:
Jesus’ ability to perform them was evidence of his divine nature. Thus,
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ever greater dependence came to be invested in the historical accuracy
of miracle stories—at a time when the movement of secular thought
made such a belief increasingly harder to sustain. The result was confu-
sion. It is that confusion we must now endeavor to resolve.

But, before we begin, perhaps a disclaimer would be in order. As a
scientist, I do not have any special right to pronounce on whether mira-
cles do or do not happen. True, it is my task to investigate the workings
of nature and help formulate the laws governing its behavior. But these
laws refer only to the normal habitual working of nature. Miracles, as we
have said, refer to behavior that is out of the ordinary. Whether the laws
are sometimes violated in this way, I am no more qualified to say than
you. The most that I and my fellow scientists can claim is that, through
our long and careful study of the laws in action, we are better placed
than most to appreciate the consistency with which they are generally
obeyed; they are rules of behavior not to be set aside lightly.

The miracle stories are a mixed bag. There can be no easy answer,
“Yes, I believe them,” or “No, I do not believe them.” Each must be
treated on its own merits. We must inquire not only into the circum-
stances surrounding the individual story, but also into prevailing attitudes
toward miracle stories in general and into the nature and character of
such narrations in ancient literature. Our approach must be systematic.

We begin by inquiring what Jesus’ own professed attitude was toward
the performance of miracles. From a study of his temptations in the
wilderness, we find that, rather like a scientist, he, too, had respect for the
laws of nature. He was much concerned with the right and wrong use
of miraculous power. He wondered at one stage, for example, whether
he should use it to impress people by throwing himself off buildings
without getting hurt. Such displays of supernatural power would
undoubtedly have drawn attention to himself and convinced people that
he came from God. But that, he decided, was not the point. His purpose
in coming into the world was to show God’s love for us and to evoke in
his hearers a responding love. For this response to be genuine it had to
be freely offered; it had not to arise from coercion or fear. For this reason
he decided against spectacular miracles performed for their own sake.

This rule of action was one he was to reiterate on more than one
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occasion. When the scribes and Pharisees asked for a sign, he rejected the
request with the words: “It is an evil and unfaithful generation that asks
for a sign!” Referring to the ancient myth of Jonah, Jesus declared that
the only signs he would give were those of his resurrection (his three-day
stay in the tomb being paralleled by Jonah’s sojourn in the belly of the
sea-monster) and his preaching (the power of his own preaching being
compared to that of Jonah to the citizens of Nineveh). The fruitlessness
of performing miracles is again stated in Jesus’ story of the rich man
and the beggar Lazarus. In torment in Hades, the rich man appeals to
Abraham to allow Lazarus to return to warn his brothers to repent and
thus avoid a similar fate. Abraham replies, “If they will not listen either
to Moses or to the prophets, they will not be convinced even if someone
should rise from the dead.” These declarations by Jesus, that he would
not perform gratuitous miracles in order to make people believe in him,
provide a background against which we must make our judgments.

In tackling any individual miracle story, the first point to establish is
the prior one of whether there was in fact anything essentially miracu-
lous about the event described. Could there not have been a natural
explanation of the phenomenon?

A particularly good example of a miracle story that has arisen from a
perfectly normal occurrence is to be found in the Old Testament: Moses
feeding the Israelite people in the desert on manna and quails. Manna is
now recognized to be nothing more remarkable than a secretion given
out by certain insects (Trabutina mannipara) on tamarisk leaves. This
occurs between May and July. It comes in the form of pale yellow, syrupy
drops, the size of peas. They fall to the ground toward morning and are
gathered by Bedouin. As for the quails accompanying the manna, their
sudden appearance also has a simple explanation—great flocks of them
regularly migrate from Africa across Egypt and Palestine in the spring;
some become tired by their long journey, fall to the ground, and are then
easily caught.

Some of the miracles attributed to Jesus also lend themselves to nat-
uralistic explanation. With our greater understanding of the working of
the mind and its effects on bodily health, today we would class some of
the healing miracles as the work of a good psychiatrist, rather than a
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miracle worker. These would include the “casting out of devils” and
the cure of other ailments that could have been of psychosomatic origin.

But not many of the miracle stories yield easily to naturalistic inter-
pretations. Dogged adherence to this approach rapidly degenerates into
bizarre speculation. Jesus’ walking on the water, for instance, has been
variously ascribed to his wading in shallow water (despite the boat car-
rying the disciples being three or four miles from land) and to his stand-
ing on a floating log of wood. Even more contrived are theories based on
the premise that Jesus, in addition to his regular disciples, had a band of
undercover agents whose job was to help “stage” the miracles. Prior to
Jesus’ preaching in the wilderness, for example, they saw to it that a
nearby cave was well-stocked with loaves and fishes ready for the mirac-
ulous feeding of the multitude. Despite their implausibility, theories such
as these managed to attract some attention in the eighteenth century, but
I do not think they need detain us.

The next way of accounting for miracles is what we might call the
pseudo-naturalistic approach. According to this, miracles are regarded
not so much as being contrary to nature but rather as an acceleration of
a natural process. St. Augustine was one accustomed to arguing in this
vein. In respect of the feeding of the multitude he had this to say:

For whence came so great a quantity of food to fill so many
thousands? The source of the bread was in the hands of the
Lord. That need not surprise us. For he that made from five
loaves bread to fill so many thousands was the same who daily
prepares mighty harvests in the earth from but a few grains.

Likewise, he would reason that, in the normal course of events, water,
in the form of rainwater, was turned into wine, God using the vine as an
intermediary. Jesus, in turning water into wine at the marriage feast at
Cana, was merely hastening this process.

There is no doubt that this argument has a certain appeal: it makes
miracles seem more acceptable. Natural processes can indeed be accel-
erated (the reaction between two chemicals in a test tube, for example,
often is speeded up by a rise in temperature). But that hardly alters the fact
that the occurrences reported in the miracle stories were not simply the
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normal processes happening more quickly than usual; they were different
processes. Bread comes from wheat grain, as Augustine says, but in the
feeding of the multitude the extra bread came from bread. The produc-
tion of wine certainly requires water, but it requires other chemicals as
well, and these do not appear to have been on hand when Jesus performed
the miracle at Cana. No, this superficially attractive idea for playing down
the unnaturalness of miracles will not do. The majority of miracle stories
present us with a claim that—if accepted at face value—means nothing
less than that something has happened contrary to the natural order.

That being the case, the next question to ask is whether the miracle
story might have been generated, quite innocently, through a misun-
derstanding of some kind. After all, the gospel accounts were not writ-
ten by eyewitnesses, neither were they recorded immediately after the
events described. In the telling and retelling of the stories, a misconcep-
tion might have crept in—one that had the effect of converting an ordi-
nary story into one purporting to describe a miracle.

At least one of Jesus’ miracles succumbs to this interpretation: his
walking on the water. You will recall how the disciples were in a fishing
boat on the Lake of Galilee when, in the distance, they saw Jesus walk-
ing on the water. Peter, who is known to have been rather impetuous,
gets out of the boat in order to go to him; he tries walking but ends up
floundering.

Considered in isolation it is difficult to know what to make of the
account. There seems little point to the miracle; indeed, it rather smacks
of a display of supernatural power for its own sake. Having in the wilder-
ness rejected as a cheap trick the idea of defying gravity by throwing
himself off a building, can we be happy about his motive for defying
gravity by walking on the water? The suspicion that all is not well with
this miracle story is confirmed when one views it not in isolation, but
alongside a somewhat similar story.

This second story concerns an occasion soon after Jesus’ resurrection.
The disciples were once again in a boat on the Lake of Galilee. They
now see Jesus on the seashore. Peter, impatient as ever, cannot wait for
the boat to be rowed ashore and instead jumps out of it, presumably to
swim to Jesus.
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The two stories are similar, the only significant difference being that
in one, Jesus is walking on the sea, whereas in the other he is walking on
the seashore. It is at this point that biblical scholars have something inter-
esting to contribute. Among the various techniques they have devised for
examining the Bible, there is one in which they trace the accounts back
to their earliest versions written in the original language. This can some-
times reveal mistranslations or nuances of meaning that were possessed
by the original and were subsequently lost. This approach, when applied
to our two stories, comes up with a remarkable discovery. The scholars
have uncovered an ambiguity of meaning: the original Greek phrase for
“on the sea” had an alternative meaning, “by the sea.” It immediately
becomes clear what, in all likelihood, has happened. Our two stories
derive from a single original one. In the retelling of that story someone
got hold of the wrong end of the stick and inadvertently created the mir-
acle story. Further reason for believing this to be the explanation comes
from the statement attributed to the disciples when they saw Jesus walk-
ing on the sea; they are reported to have said: “It is a ghost.” This does
not fit altogether easily into the miracle story but is exactly what the dis-
ciples are likely to have concluded on being confronted with Jesus walk-
ing on the seashore a few days after they had witnessed his death.

In this example, a probable source of error is clearly pinpointed. But
in addition to this kind of mistake—one specific to a particular story—
we have to contend with a potentially much more serious source of mis-
understanding. It was one capable of spawning not just one spurious
miracle story, but several. It arose from the Jewish expectation of a Mes-
siah: “Yahweh your God will raise up for you a prophet like myself, from
among yourselves.” This prophecy by the dying Moses led the Jewish
people to look for the coming of a Messiah. Just as Moses had delivered
his people from the rule of the Egyptians, so the Messiah would also be
a great deliverer; as Moses had performed miracles, so, too, would the
Messiah. That was the expectation. The realization that Jesus was that
long-awaited Messiah came to the disciples but slowly. This was under-
standable; in certain ways, he was not what they had been led to expect.
Instead of a political figure leading his people against the Roman oppres-
sors, he came preaching love and reconciliation. Instead of victory in
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battle, he allowed himself to be crucified. This, as we now understand,
was because Jesus came to fulfill not only Moses’ prophecy concerning
the Messiah, but also that of Isaiah concerning the “suffering servant”—
an enigmatic figure who was in some sense or other to become a sacrifice
for the sins of all. Until the time of Jesus, no one had really understood
this latter prophecy—and certainly no one had made the connection
between the two prophecies and realized that they referred to one and
the same person. Accordingly, the Jewish people’s interpretation of the
nature of the messiahship was not that of Jesus.

As the true significance of Jesus’ mission came to be appreciated by his
disciples, they began to spread the word that he was the Messiah. This
bold assertion was bound to cause misunderstanding. The hearers of
the message would automatically infer that all the traditional expecta-
tions of the Messiah had been fulfilled—including those relating to the
miracles. As Moses had fed the multitude in the desert, so presumably
Jesus had fed a multitude in a desert. As Moses had commanded the sea
to obey him (when he took the Israelites across the Red Sea), so pre-
sumably Jesus must have commanded a sea to obey him (the stilling of
the storm on the Lake of Galilee). How else, so it would be argued,
would Jesus’ disciples have known that their master was the Messiah
unless it had been through the giving of the looked-for signs?

Thus, we can see how, in that vital period during which people had to
adjust their thinking to this new conception of messiahship, rumors
would have started circulating. A process would have been set in motion
whereby, in effect, the ancient miracle stories associated with Moses
would have been transposed in time and attached, in some variant or
other, to the growing tradition surrounding the person of Jesus. Given
the prevailing mood of the times, according to which unashamed delight
was taken in accounts of miracles and wondrous happenings, it was
almost bound to happen.

That last remark introduces a new and important aspect of our dis-
cussion: the prevailing mood of the times. How did people in those days
feel about miracle stories? The fact that we ourselves are inclined toward
skepticism should not lead us to assume that they were also—we have
been exposed to scientific thought in our upbringing, they had not. In
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fact, the evidence is that they thought about such matters in a radically
different way from ourselves. This is most clearly to be seen in a num-
ber of documents that circulated freely in the days of the early church,
but which have since sunk into obscurity.

Among the stories they contained are some that supposedly fill in the
details on Jesus’ childhood—the period from his birth to his first appear-
ance in the temple. We read, for instance, that Jesus used to make clay
models of birds—which promptly flew away. One day a boy accidentally
ran into him; Jesus cursed him and he fell down dead. One of the swad-
dling bands, taken by the wise men as a memento of their visit to the
infant Jesus, was thrown onto a fire, but would not burn. Children with
leprosy, on being bathed in the same water as that used to wash Jesus,
were instantly cured. A young man who had been turned into a mule by
witchcraft was restored through Mary placing Jesus on his back. These
and other fantastic stories are to be found in documents such as “The
Infancy Gospel of Thomas” and “The Arabic Gospel of the Childhood.”

Likewise, stories circulated about the apostles. We read, for instance,
how they were constantly raising people from the dead. On one occa-
sion, Peter converted a large number of bystanders by throwing a kipper
into water and bringing it back to life. He had conversations with a dog,
the animal replying with a human voice. A magician, in the course of a
contest with Peter, levitated himself to a great height above the town;
Peter pointed out to God that this feat was not doing the Christian cause
any good; God thereupon nullified the evil power and caused the magi-
cian to fall back to earth, breaking his leg in three places. The story ends
happily with the onlookers stoning the poor fellow to death and declar-
ing themselves converts to Christianity! These are but a selection of the
incidents described in The Acts of Peter, The Acts of John, The Gospel
of Peter, and a host of similar books.

Collectively, these documents, written mostly in the second century,
are known as the New Testament Apocrypha. They were excluded from
the canon of the New Testament (that is to say, from the list of books
that compose the New Testament). It is not difficult to see why: much
of what they contained was clearly blatant invention. But although we
might regard such writings with amusement today, they do have an
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important and serious significance for us: they alert us to the fact that,
around the time of Jesus and for a while afterwards, miracle stories were
being generated, not only through innocent misunderstandings, but also
quite deliberately. They were being created for readers who quite simply
loved hearing about such things.

For us, concerned as we are with the historical truth of the biblical
miracle stories, this realization raises an obvious and, to some, worrying
query: could it be that the books within the Bible also contain miracle
stories that have been deliberately invented?

Before we can hope to answer this question, we must first find out
how our present-day Bible came into existence and what kind of rela-
tionship the canonical books have to the noncanonical ones.

The problem of which books to regard as holy scripture was the sub-
ject of centuries-long discussion and disagreement. Even the Old Testa-
ment did not assume its final form until  —and then it was accepted
only by the Palestinian Jews, the Hellenistic Jews insisting on the inclu-
sion of several additional books. The Christian community, for its own
part, came to adopt the shorter version of the Old Testament, and the
extra books contained in the longer version were consigned to what is
now known as the Apocrypha.

As for the New Testament, it was not until the end of the second cen-
tury that the church even began to consider the possibility that there
might be a companion volume to the Old Testament, one comprising
selected documents relating to the life of Jesus and the beginnings of
the early church, and that this, too, might be regarded as having the sta-
tus of holy scripture. At first, this new list consisted solely of a mutilated
version of Luke’s Gospel, together with ten of Paul’s epistles. The col-
lection then developed into the gospels of Mark, Matthew, Luke, and
John, and thirteen epistles of Paul. Other documents were added later.
By the early fourth century, the historian Bishop Eusebius had divided
books into three main categories: () “acknowledged” (these including
the four gospels, the Acts of the Apostles, the epistles of Paul, the First
Epistle of Peter, and the First Epistle of John); () “disputed” (the epis-
tles of James and Jude, the Second and Third Epistles of John, the Sec-
ond Epistle of Peter, and the Book of Revelation); and () “spurious” or
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“heretical” (Acts of Paul, the Epistle of Barnabas, etc.). By   the list
had become the same as our modern New Testament, with the excep-
tion of the Book of Revelation, this last book not gaining final accept-
ance until the end of the fourth century.

From this checkered history, we see that the early church had no clear
and unambiguous way of deciding what constituted scripture and what
did not. It was only with the passage of time that certain books emerged
as having greater lasting value, others proving less helpful and falling
into disuse. This is not to say that the books finally excluded from the
canon were later considered to have no value at all. Some of them
undoubtedly provide a record of genuine sayings and authentic details
of the life of Jesus and a few continued in use in certain churches long
after the canon was finalized. It was really a matter of weighing up the
pros and cons. For some books, the balance came down on one side, and
for the remainder, it came down on the other.

In the light of this, it is difficult to accept that the books eventually
included in the Bible were of a totally different character to those
excluded—superior, yes, and in some cases markedly so, but the differ-
ence is one of degree only. This is not a view all Christians would accept.
In defense of their assertion that the books in the Bible are altogether
different from those outside it, they speak of divine inspiration—the
holy scriptures are inspired by God. According to one view of what this
means, the Bible was actually dictated word for word by God. The role
of the writers was merely that of mechanically setting the words down
on paper. This interpretation of the term “divine inspiration” has had a
long tradition—it was, as we saw earlier, the view expressed by the
Council of Trent in . But, despite its long history, it has been an inter-
pretation that has always had its difficulties. How are we to account, for
example, for the manifest errors and inconsistencies, the grammatical
mistakes and the changes in literary style as one goes from book to book?
They seem impossible to reconcile with the idea of a single (infallible)
author.

A less extreme understanding of what is meant by divine inspiration,
and one toward which the Roman Catholic Church has tended to move
since the time of the Council of Trent, is that it is not the words directly
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that are inspired, but the writers; the authors wrote under the influence
of God; God revealed himself to the writers and they had then to express
that revelation in their writings. Thus, we find the  Second Vatican
Council speaking of writers working under the inspiration of the Holy
Spirit rather than at his dictation. The Council decree went on to state:

the interpreter of sacred Scripture, in order to see clearly what
God wanted to communicate to us, should carefully investi-
gate what meaning the sacred writers really intended, and
what God wanted to manifest by means of their words.

It also recognized that the writers had their own purposes in writ-
ing—purposes distinct from the divine purpose. This second interpre-
tation of the term “divine inspiration” seems much more acceptable to
us in view of what we now know about the nature of the biblical writ-
ings and how the books of the Bible came to be chosen. It is an inter-
pretation that allows other influences to be at work—including possibly,
in the present context, the tendency for miracle stories to proliferate
with time.

Evidence seemingly pointing to the conclusion that certain biblical
miracle stories have in fact been deliberately generated is to be found
through a comparison of the ways Mark and Luke handle two particu-
lar incidents.

The first concerns Jesus’ call to the fishermen, Simon, Andrew, James,
and John. In Mark’s account, Jesus simply says to them, “Follow me and
I will make you into fishers of men”; they promptly leave their nets and
follow him. In Luke’s version, the same words are spoken, but only after
there has been a miraculous haul of fish—a catch so great as to cause
Peter to fall on his knees before Jesus, his companions also being “com-
pletely overcome.” The miraculous element of the story occurs only in
this latter account.

The second incident concerns the arrest of Jesus in the Garden of
Gethsemane. In the ensuing scuffle, Mark describes how one of Jesus’
followers cuts off the ear of the high priest’s servant. That is all—the ear
is simply cut off. In Luke’s Gospel, however, the story once again
acquires a miraculous twist: Jesus puts the ear back on and heals it.
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Now, we can understand how an incident can appear in one gospel
and not another; one of the writers might not have heard of that par-
ticular story, or otherwise chose not to include it in his narrative, perhaps
because it did not fit in with the storyline he was developing. But, in
these two examples, the writers were describing the same incidents.
Moreover, they were ones purporting to involve miracles. And yet Mark
describes the events in a purely matter-of-fact manner without any hint
of a miracle having occurred. Why? The answer must surely be that in
the intervening period between the writing of Mark’s Gospel and that of
Luke, the stories have been elaborated. Perhaps Luke himself was
responsible for the transformation; possibly the stories had already
acquired their new dimension before being related to Luke.

Further evidence suggesting the accretion of miracle stories comes
from a comparison of all four gospels and the writings of Paul. Paul’s
epistles are the earliest Christian documents (they predate the first of
the gospels, which is Mark’s). With the one exception of the resurrec-
tion, they mention none of Jesus’ miracles. With Mark’s Gospel we have
accounts of the stilling of the waters, the raising of Jairus’s daughter,
the feeding of the multitude, the walking on water, and various miracles
of healing. Most of these miracles occur in Matthew and Luke, who
used Mark as one of their sources. But in addition we now have not only
the miraculous haul of fish and the healing of the ear of the high priest’s
servant, but also the raising of the young man of Nain and the virgin
birth. With John’s Gospel, which was written some twenty years later,
we find for the first time the raising of Lazarus, the healing of the man
born blind, and the turning of water into wine. Though it would be
unwise to draw any hard and fast conclusion from this comparison, it is,
nevertheless, suggestive that the number of miracle stories associated
with Jesus was increasing with time.

If earlier we experienced difficulty coming to terms with the realiza-
tion that some of the material of the Old Testament was of mythical
rather than historical origin, it is even more disturbing to find that
elements of the New Testament similarly seem to lack historical authen-
ticity. The seriousness of this discovery lies in the fact that, as we men-
tioned before, Christianity is essentially a historical religion—it depends
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upon certain New Testament events having actually taken place—and
many Christians are of the opinion that once one starts questioning the
historical truth of any part of the Bible, and particularly the New Tes-
tament, one has stepped on to a slippery slope. But this fear is, I believe,
exaggerated. In tackling the authenticity of the miracle stories, one is
looking at that part of the New Testament that is particularly vulnera-
ble from the historical standpoint. In any case, like it or not, if the indi-
cations point in this direction, then we must in all honesty follow them
and see where they lead.

Accepting that some of the miracle stories are not to be regarded as
statements of historical fact, we must next ask how they came to be
included in the biblical writings. What motive could the writers of the
gospels have had? Are they attempts to deceive us, or what?

It is at this point, somewhat belatedly, we come to grips with what in
all likelihood is the true nature of many of the biblical miracle stories.
At the start of our discussion, I pointed out that the early church was
almost exclusively preoccupied with the interpretation of miracle stories
and paid little heed to questions of historicity. We have gone to the very
opposite extreme in our discussion, devoting all our energies to deciding
whether the events actually happened. It is now time for us to redress the
balance.

The clearest understanding of how miracle stories were used by New
Testament writers is to be gained from a study of John’s Gospel. We
begin with an examination of the first of the miracles Jesus is said to
have performed. It is a story that, we noted earlier, occurs only in John’s
Gospel: the turning of water into wine.

Our initial reaction to the account is likely to be one of skepticism. In
the first place it can be argued that wine running out at a wedding feast
is an embarrassment for the host to be sure, but hardly a matter to war-
rant the performance of a miracle. The guests were, in any case, so we
are told, “well drunk.” Jesus’ mother, in pointing out the lack of wine,
clearly expected him to do something about it. His reply, “Woman, why
turn to me? My hour has not come yet,” is a statement that he is not to
be dictated to, even by his closest relations; it also appears to be a flat
rejection of the request—one that would be perfectly in accord with his
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earlier decision not to trivialize the use of his power. And yet we are led
to believe that he relented later and agreed to go along with his mother’s
request. It seems out of character, even when it is acknowledged that
the request did come from his mother, a person for whom he doubtless
had a special regard. A further cause for concern is that stories of water
being turned into wine were common among earlier religions; it was, for
example, a feature of the cult of Dionysus, the Greek god of wine.

But we must be careful not to rush to too hasty a conclusion. For a
start, we note that the story deals with a transformation involving wine.
In the Christian context, transformations involving wine have a special
significance; we are immediately put in mind of the transformation that
is held to take place in the Communion Service—the one in which wine
is changed, in some sense or other, into the Blood of Christ. John was
writing at a time when the celebration of Holy Communion had already
become well established. We are therefore led to wonder whether John,
in writing about water changing into wine, expected his readers to rec-
ognize that he was actually alluding obliquely to that other transforma-
tion. In both cases, a relatively common substance is elevated, through
the power of God, into something more precious. The suspicion that
this was indeed John’s intention is strengthened by the observation that
the word he uses to refer to the servants who bring the pots of water to
Jesus is not the one he would normally have been expected to use;
instead he uses the word for the deacons who assisted at the Holy Com-
munion service. Next, we note that in response to Mary’s request, Jesus
does not respond by simply granting her wish: a little extra wine to cover
an embarrassing deficiency. Instead, he creates the very best wine, as
attested to by the steward of the feast, and an overflowing abundance of
it— to  gallons of it! This might be taken as illustrative of God’s
generous answer to prayer in which he grants us far more than we either
desire or deserve. Next, we direct our attention to the original purpose
of the water. We are told it had been intended for “purification” (the
washing of hands before the meal). This same water—while it had
remained water—was incapable of meeting the needs of the feast. In
the same way, adherence to the Jewish law had been inadequate to
cleanse the Jewish people of sin; it required the coming of Jesus and his
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“fulfillment of the law” before the people’s needs could be met and their
sins washed away. Was John expecting his readers to make this connec-
tion as well? Then we must not overlook the fact that the setting of the
story is a marriage and that Jesus constantly referred to himself as a bride-
groom. For example, when, on a later occasion, he was asked why his
disciples did not fast, he was to say that while they had the bridegroom
with them they could not mourn. Eventually, however, when the hour
came for the bridegroom to be taken away from them, then they would
fast. Could it be that when Jesus at the wedding feast of Cana said, “My
hour has not come yet,” he did not mean that the time was not right for
the performance of a miracle (which is the meaning we have so far attrib-
uted to it), but that the hour had not yet come for the bridegroom—
meaning himself—to be taken away from his disciples? If this were the
case, then he was saying, in effect, that the time was right for eating and
drinking and so, rather than refusing to perform a miracle, he was in
fact agreeing to it. Finally, we must not overlook the very opening words
of the story: “On the third day . . .” Though superficially John is saying
that the wedding took place on the third day after the previous incident
he had described, namely, a conversation with Nathanael, we cannot but
wonder whether that was the real reason for beginning the narrative in
that way. Almost certainly it was not. Knowing John, we suspect that he
was drawing a deliberate parallel between the rejoicing of the wedding
reception and the rejoicing accompanying the resurrection of Jesus on
that other third day.

If this is the first time you have come across this way of analyzing a
piece of biblical writing, I can well imagine your reactions at this point.
It all seems rather far-fetched. One suspects that much too much is being
read into what in truth is just a simple story that ought to be accepted or
rejected at face value. Were this story to be uniquely open to this kind
of analysis, then one would be right to view this approach with mistrust.
But it is not. Confirmation that we are on the right track comes when we
study other miracle stories of John. Here, we do not need to go digging
below the surface to uncover allusions to a wider context—John himself
explicitly points out the metaphors.

After feeding the multitude, for instance, Jesus has this to say: “Do
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not work for food that cannot last, but work for food that endures to
eternal life, the kind of food the Son of Man is offering you.” He goes on:
“I am the bread of life.” In John’s treatment, the miracle story in which
Jesus provides an endless supply of food becomes symbolic; it is illus-
trative of Jesus’ ability to satisfy spiritual hunger and to offer life eternal.

After the miracle in which he cures the man born blind, Jesus enters
into a discussion with the Pharisees about blindness—not physical blind-
ness, but their own blindness to sin: “It is for judgment that I have come
into this world, so that those without sight may see and those with sight
turn blind.” A little earlier he had spoken of himself as “the light of the
world.” Once again a physical miracle reinforces a spiritual message.

Before raising Lazarus from the dead, Jesus declares: “I am the resur-
rection. If anyone believes in me, even though he dies he will live, and
whosoever lives and believes in me will never die.” So we find the pattern
repeated once more. A miraculous event serves to bring home yet
another spiritual truth: eternal life is not something we have to wait
for—it begins here and now in the midst of our earthly existence.

From these examples it is clear that, regardless of whether we are sup-
posed to believe in the miracles as historical events, the prime purpose
of these stories is that they convey inner spiritual meanings. Each story
has something to teach us about the nature of Jesus and what he expects
of us. The fact that John wrote mainly with Gentile readers in mind
probably accounts for why he went to such pains to make these inner
meanings explicit—he could not rely on his readers being familiar with
Jewish ways of thought and styles of writing.

But what of the other gospels? Do they also contain miracle stories
more concerned with spiritual truth than historical fact? The miracu-
lous haul of fishes must surely belong to this category; it graphically
illustrates with a physical analogy the words that accompanied that mir-
acle: “I will make you into fishers of men.” Likewise the healing of the
ear of the high priest’s servant is an apt gloss on Jesus’ injunction to his
followers to put up the sword.

What of the virgin birth—the story of how Jesus came to be con-
ceived of the Holy Spirit rather than by a man? Are we to understand this
in the same manner? Certainly there are difficulties in accepting it as a
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straight account of an actual occurrence. In the first place, the story
appears in only two of the gospels, those of Matthew and Luke. The
other gospel writers ignore it. Indeed, there is no subsequent reference
to it anywhere in the Bible. Even Paul in his deep theological arguments
is silent about it. It is hard to resist the conclusion that, at the time the
New Testament documents were being written, few people had heard of
the story, or having heard of it, did not believe it even in those times.
According to some scholars, the story has arisen from a misunderstand-
ing. Matthew, in support of his story, quotes a well-known prophecy of
Isaiah concerning the birth of the Messiah: “A virgin will conceive and
give birth to a son and they will call him Immanuel.” (“Immanuel”
means “God is with us.”) In so doing, he quoted from the Greek trans-
lation of the original Hebrew. Unfortunately for Matthew, the translation
was incorrect; the original Hebrew referred simply to a “young girl”—
it did not use the word for “virgin.” This error, so it is claimed, could
have been the source of the story. Other authorities point to the preva-
lence of ancient stories in which gods visited the earth to have children
by human mothers; they conclude that one of these stories could some-
how have become attached to the Christian tradition.

Whichever of these theories is correct (if indeed either of them are),
there can be no doubt about the underlying spiritual meaning of the
story and the way Matthew and Luke make use of it. Basically the vir-
gin birth story sets forth, in a particularly clear and direct manner, the
Christian understanding of the nature of Jesus. This holds that Jesus was
both God and man. He was not God dressed up to look like a man and
only pretending to suffer; neither was he a mere man who went about
pretending to be God. In Jesus we have the fusion of true God and true
man. As man, he existed in time and space and was subject to all the
restrictions and human needs we ourselves experience; as God, he
existed outside time and space and possessed unlimited power. Impor-
tant though this topic is, it is one I do not wish to pursue for the moment;
this is better done later when I am able to set it in context with equally
remarkable paradoxes that have come to light in modern science. Suffice
to say for now, Christians believe that in some quite out-of-the-ordinary
sense, beyond our full comprehension, Jesus was an amalgam of the
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human and divine. So, what better way to convey this difficult concept
than through the idea that Jesus came into the world through the fusion
of the Holy Spirit of God and a human virgin? Belief that Jesus is the Son
of God is in no way dependent on the historical truth of the miracle; as
we have seen, apart from Matthew and Luke, no other New Testament
writer has needed to call upon it to back up the claim. But once granted
that Jesus is the Son of God, there is no doubt that the virgin birth story
conveys the essence of this truth with matchless skill.

By now you have probably gained the impression that I regard all mir-
acle stories as no more than allegories and that it is wholly unimportant
whether the miracles actually happened or not, provided one gives
proper consideration to the underlying meanings. If so, let me conclude
by saying why I believe certain miracles did in fact happen—why, under
certain circumstances, I consider Jesus would have had no alternative
but to perform one. I refer to the miracles of healing—not to those that
have a psychosomatic explanation (or the special case of the healing of
the servant’s ear) but to the many other healing miracles that admit of
no easy explanation—the instantaneous cure of leprosy, for example.

As a preliminary, we need to remind ourselves of the essence of the
relationship between God and ourselves. According to Christian belief,
it is a relationship rooted in love. God loves us and we respond to him.
Though we might repeatedly let God down and fall short of his stan-
dards, God’s love for us remains at all times perfect. It was in order to
demonstrate that perfect love that he sent his Son to us.

So, with this in mind, let us imagine Jesus confronted by someone
who is suffering. What is he to do? We know what we ourselves would
do if faced with a loved one in distress; we would do all in our power to
help. Jesus, as the perfect embodiment of God’s love and concern for
humankind, could hardly do less: he, too, must do all in his power to
help. But what was the extent of his power? If he truly was the Son of
God, the God who created the world and laid down the laws governing
its working, would he not also possess the power to suspend those laws
if he so desired? Surely he would and, possessing such power, he would
be bound to use it on occasions such as these.

But does this not raise a difficulty? Would not this supernatural act,
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while effecting the cure, also tend to coerce the person concerned into
believing in him and, therefore, offend against his earlier decision not to
influence people in this way? No. A careful study of the acts of healing
shows that in almost all cases the person cured is recorded as having
already declared his or her faith in Jesus; failing that, their faith is implicit
in their having come to Jesus to be healed. We may conclude that it was,
in all probability, an invariable rule that Jesus would cure only those
whose trust had been placed in him prior to the performance of the mir-
acle. His repeated instructions to those cured that they should go away
and tell no one of what had happened would also be in line with his
wish to play down the significance of the miracle as a means of con-
verting people. There was certainly no question of the healing miracles
being displays of power for their own ends. I am, therefore, inclined to
accept most of the healing miracles as genuine.

Such a conclusion invites an obvious retort—particularly from readers
who would like to believe in the literal truth of many more miracle sto-
ries than I would care to defend; if Jesus performed miracles of healing
out of a sense of love and concern, why should he not have been stirred
by a similar motive in respect of miracles of other kinds? With regard to
the feeding of the multitude, for example, we read that he had “com-
passion on the multitude.” Similarly, in the case of the raising of Lazarus,
Jesus is described as being in “great distress” at the sight of Lazarus’s sis-
ter weeping. There were strong, loving motives in these instances, too.
So perhaps Jesus did indeed perform these miracles as well.

If I had to summarize my own attitude toward miracles, I suppose I
would put it like this. For the various reasons we have gone into, there
hangs over many of the miracle stories a question mark concerning their
historical veracity. Two thousand years after the event, it is now too late
to find a way of settling the issue once and for all in a manner that would
satisfy everyone. I suggest we lay the problem on one side. Instead,
rather as the early church did, we ought to concentrate on their under-
lying meanings. It is here the true and lasting value of the stories is to be
found. As with the ancient myths and the parables of Jesus—which also
had no need to be rooted in real events—they possess deep inner truths.
To the extent that the miracle stories continue to throw light on the
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nature of God and his relationship to ourselves, so they will continue to
command our respect and affection.

One final point: at no time have I called into question that God could
have performed all the miracles had he so wished. Too often, discussions
about miracles are clouded by the misunderstanding that when someone
says that certain miracles probably did not happen, then this must be
because God is held to be incapable of performing them. That is not the
case with me. In my view, the God who created the world and who laid
down the laws governing its operation certainly possessed the power to
suspend those laws if he so willed. The question is not whether he could
have done it, but whether he actually did do it. As such, it becomes a
straight matter of historical investigation. And when that investigation
has to be based upon documents that, unlike our modern historical
records, are theologically motivated—“recorded so that you may believe
that Jesus is the Christ, the Son of God” as John expressly puts it—there
can be no easy answers.
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9   
The Touchstone of Christian Belief

T     from our discussion of miracles:
I said nothing about the resurrection of Jesus. This was quite deliberate.
The resurrection is a miracle that stands in a class by itself. Christianity
is built upon this event; remove it and the basis of all Christian belief is
destroyed. Though we can, without much loss, suspend judgment over
the historical truth of the other miracles, over this one there can be no
hedging, no compromise. It is the climax of all four gospels. The very
word “gospel” itself, meaning “good news,” refers specifically to the
assertion that Jesus has risen from the dead; the gospel message is not,
as some would think, that Jesus was a good man who gave sound advice
in his Sermon on the Mount and set an example such that it would be
nice were everyone to follow it. And not only is the resurrection integral
to the gospels, it is the bedrock upon which all the other New Testament
books are based; in any other setting they do not make sense.

It is not difficult to see how the resurrection acquires its distinctive
position among the miracles: Christianity is more than a code of good
conduct, more than an abstract philosophy; it is a loving relationship
with a Jesus who is alive here and now. Without the resurrection, there
could be no such relationship. Not only that, Jesus’ resurrection holds
out the promise that one day we, too, will share in it and accordingly
should be living our present life in that knowledge. The Easter story is
clearly one we must examine with particular care.

We begin by asking whether the descriptions given have an authentic
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ring about them; do they sound like reports of something that has
actually been seen to occur? It is well known that genuine eyewitness
accounts have certain features that set them apart from fabricated sto-
ries—ingredients familiar to policemen having to investigate alibis and
road accidents, or for that matter, to school teachers sorting out the cir-
cumstances leading up to a playground fight.

In the first place, it is unlikely that the account will follow a carefully
structured logical sequence of the main points one needs to know.
Instead, one is given a kaleidoscope of impressions with trivial, irrelevant
details mixed up with the important ones; at times one wonders whether
the witness will ever get to the point!

Second, one notes that moments of surprise and shock figure promi-
nently in the account as though they are indelibly printed on the mem-
ory. Often the description of such unexpected occurrences is prefaced by
a phrase like: “To my dying day, I’ll never forget the moment when . . .”

Third, there are aspects that witnesses find difficult to explain; some-
times these might even be aspects of their own behavior that leave them
looking rather foolish: “I don’t know what came over me; I must have
been thinking of something else at the time . . .”

Finally, if several witnesses are involved, one expects not only broad
agreement over the main points, but invariably a few minor contradic-
tions and inconsistencies. Difficult though it sometimes is to understand
how such discrepancies can arise, they are, nevertheless, one of the truly
characteristic hallmarks of authentic, though imperfect, eyewitness
accounts. It is when the suspects at the police station, or the schoolchil-
dren in the head teacher’s office, trot out exactly identical stories that
one suspects collusion.

So we ask: Are these indications of authenticity to be found in the
gospel accounts of Easter?

For a start, let us look at the description of the two disciples going to
the tomb. They set out together but one outruns the other to reach the
tomb first. For some unstated reason, he does not go in immediately.
Instead, he waits for his companion to arrive and then allows him to
enter ahead of him. None of this, of course, is particularly important,
and one is left wondering why the writer bothered recording such
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inconsequential details. No reason, other than that was actually the way
it happened and it was something that just stuck in the mind. The
episode as described is a good example of the impressionistic nature of
eyewitness accounts. 

It is followed by the moment of shock: they looked into the tomb—
it was empty. They could hardly believe their eyes; the scene stamped
itself on their memories, right down to the minute detail that the cloth
originally over Jesus’ face was lying a little apart from the other clothes.
This is the key moment in the story and, as expected of a true account,
one that is vividly recalled.

Turning to the story of the disciples walking along the road to
Emmaus, we find an illustration of another of the features characteris-
tic of eyewitness reports. While they were walking, they were joined by
Jesus who engaged them in conversation, but, extraordinary though it
might seem, they did not recognize him. Even after they had invited him
into the house and had sat down for a meal, they still did not know who
he was. We can imagine their embarrassment when subsequently they
had to recount the incident. How often they must have heard it said:
“But surely you must have known who he was! Do you mean to say you
did not even recognize his voice?” It is a classic example of the way peo-
ple can sometimes find themselves at a loss to explain their own behav-
ior. The account then goes on to give a further instance of what we have
been calling a moment of shock. Jesus took the bread and broke it, a
simple characteristic action, and “their eyes were opened.” Why was this
moment so special? I suspect that, although these two disciples had not
been numbered among those present at the last supper, they had prob-
ably attended on similar occasions and, in any case, would have been
told by the others of the strange prophetic words uttered by Jesus over
the breaking of the bread the evening prior to his arrest: “This is my
body which will be given for you.” The recollection of those words,
together with the sight of the bread being broken in exactly the manner
they associated with Jesus, would have transformed an otherwise trivial
incident into a moment of significance for those disciples at Emmaus.

We find the same ingredients in the story of Mary Magdalene’s meet-
ing with Jesus in the garden outside the tomb. She, too, was at first
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unable to recognize him; in her confusion she mistook him for the gar-
dener. Then, for her, too, there was to come the moment of shocked
recognition, with a different sign this time: Jesus spoke her name. Why?
What was so distinctive about Mary hearing her name spoken? I can
only guess, but I imagine its significance lay in something that had hap-
pened between Mary and Jesus in the past. As is well known, she had
been a prostitute prior to becoming one of his followers. Men had used
her; to them she had been a body, not a person in her own right. But then
Jesus had come on the scene and at some point would have called her by
her name. In so doing, he would have given her what she had until that
moment lacked: self-respect. She would not have forgotten the way he
had said her name on that occasion—and Jesus knew that as he stood
before her in the garden.

How about the inconsistencies one expects genuine eyewitness
accounts to have? Yes, there are some of those, too. Matthew and Mark,
for example, would have us believe that Jesus’ appearances after his res-
urrection were confined to Galilee; Luke states them as occurring in or
around Jerusalem; John has them occurring in both places. It would not
have been all that difficult for the gospel writers to have checked out
these details and got the facts right. One presumes they neglected to do
so because they were more concerned in recording who the witnesses
were and the circumstances surrounding the appearances rather than
where they actually took place.

Though such slip-ups are forgivable, indeed inevitable, the discrepan-
cies must not amount to contradiction on matters of substance; recall I
said that when several eyewitnesses are involved, there should be broad
agreement on at least the main features of their stories. But there is one
important aspect of the various accounts of Easter that appears at first
sight worryingly inconsistent: the nature of Christ’s risen body. Clearly,
if a claim is made that someone has risen from the dead, the most obvi-
ous question to come to mind is: “What kind of body is he supposed to
have? Is it insubstantial, ethereal (leaving one to guess that the appear-
ances might have been visions or hallucinations on the part of the so-
called witnesses), or does it have similarities with a normal body in that
it can exert forces and be touched?”
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In the main, the accounts of Christ’s resurrection describe his body as
being the latter; he breaks bread, he eats food set before him, Thomas is
invited to put his fingers into the nail holes in Jesus’ hands and into the
wound in his side. But one incident does not seem to fit in with this pat-
tern: the occasion of Jesus’ appearance to Mary Magdalene in the gar-
den. Here, he is said to have told her, “Touch me not; for I am not yet
ascended unto the Father.” Curious. Why should he tell her not to touch,
whereas he was to tell Thomas the opposite?

In point of fact, there is no problem. In the Greek version of the story,
Jesus’ statement to Mary can be translated either as “Do not attempt to
touch me,” which is the meaning customarily placed on it and implies
prohibition, or alternatively as “Stop touching me,” implying that Mary
was already touching him, perhaps clinging to him. This latter meaning
would be in line with the other descriptions of Christ’s risen body.
When, in addition, we reflect on the possible significance attached, to the
phrase “for I am not yet ascended to my Father,” we find further reason
for preferring the second translation. Whereas the first translation would
seem to indicate that touching is permitted in heaven but not allowed
here, a rather odd state of affairs, the second can be understood to mean
that, although there will be plenty of opportunities in heaven for loving
embraces, now is not the time because he has an urgent errand for her.
She is to hurry to the disciples and let them know what has happened.
There seems no doubt that the second translation is the one that conveys
the original intention, and it is this sense that all up-to-date translations
of the Bible give to it.

Summing up so far then, we see that the descriptions given of the
Easter events pass the first test: they show all the hallmarks of genuine
eyewitness accounts. But, is this to say that the accounts of the resur-
rection are totally untouched by the tendency we noted in the previous
chapter for stories to become elaborated and more fantastical with time?

No. The process is at work here as elsewhere. Mark’s account of the
discovery of the empty tomb mentions the presence of “a young man in
a white robe.” Later, in Matthew’s Gospel, he is identified as an angel
(this interpretation perhaps being helped by the fact that, in the first cen-
tury, angels were not thought of as having wings). By the time we reach
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the gospels of Luke and John, we find the first angel joined by a second!
Clearly what we are dealing with is not a pure, unsullied historical
record.

But one must not conclude from this that the resurrection is just one
more instance of a miracle story illustrating a divine truth through the
description of an imagined physical occurrence. The strongest evidence
against such a deduction is to be found not so much in what the resur-
rection accounts say, as in what they do not say. Consider: if the intention
of the gospel writers had been to create a story that provided a visual
image of the spiritual truth of Christ’s victory over death, would they
not have described the moment of victory itself ? Jesus’ emergence from
the tomb would have been the very heart of the story. Thunder and
lightning, the stone over the mouth of the tomb being flung to one side,
Jesus coming out resplendent, a voice from heaven announcing the sig-
nificance of the moment, a heavenly choir singing his triumphant
praises, onlookers throwing themselves to the ground in wonder and
awe, etc., etc. But none of this appears in the gospels. As far as the actual
moment of resurrection is concerned, they are silent. Or at least, almost
silent. At one point in Matthew’s gospel there is a hint (but only a hint)
that he was tempted to fill in some missing details! Unlike the other
gospels that report the stone as having already been rolled aside before
the women arrive and the angel(s) just sitting there, Matthew describes
the angel in the act of descending from heaven and rolling the stone
aside in the presence of the women—and to the accompaniment of a
violent earthquake. But there his imagination stops.

Not so, the writer of the apocryphal “Gospel of Peter.” As was his
custom, he let his imagination rip. Starting from Matthew’s modest addi-
tion, he develops the story into a full-blown account of the moment of
resurrection. Two men, encircled by a great light, descend and roll the
stone away. The onlookers “see three men coming out of the tomb, the
two supporting the one, and a cross following them, and the heads of
two reached as far as heaven, but that of Him that was led overtopped
the heavens. And they heard a voice from heaven saying, Hast thou
preached to them that sleep? And a response was heard from the cross,
Yea.” And so the story goes on. It is an account fully in the tradition of
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miracle story writing. As such, it stands in stark contrast to the accounts
of the resurrection to be found in the gospels.

The fact that the gospel accounts are so radically different from what
we would expect of a conventional miracle story cannot be overstressed.
Jewish miracle stories were invariably written to a standard pattern.
They were divided into three sections: () the scene is set in enough detail
to make it clear that what was to follow had indeed to be miraculous
(Lazarus’ body already in a state of decay, or the man having been blind
from birth, for example); () the miracle itself is described with accom-
panying words and actions; and () the consequences of the miracle are
described (the lame man picks up his bed and walks, the onlookers are
astonished and so on). The resurrection accounts in the gospels do not
conform to this pattern; they omit altogether the all-important middle
section. There can only be one explanation of this: what we are dealing
with here is not the usual kind of miracle story, but a set of reports from
eyewitnesses. The fact that there is no report of the resurrection event
itself is simply due to there being no one around to witness it.

So, granted that these are accounts that are meant to be taken at face
value, the next questions are: “Do we actually believe them? What are the
alternatives? Are there any explanations not involving a resurrection?”

By way of answer, we first note that there existed at the time a group
of people who would have been only too glad to seize any opportu-
nity of discrediting the story if they could: the chief priests. Having got
rid of someone whom they took to be a blasphemer and rabble-rouser,
the last thing they wanted was for a story to get around claiming “proof ”
that they had in fact put to death the Son of God.

The quickest way to put a stop to the rumors would have been to go
to the tomb, take out the body, and put it on display. The fact that this
was not done can only mean the body was not there. So whether or not
there was a resurrection, of one thing we can be certain: the tomb was
empty. Any alternative to the resurrection must therefore involve some
person or persons removing the body. There is no reason that the chief
priests or their supporters would have taken it; as we have seen, all their
efforts would have been directed toward finding it and showing it to the
public. The finger of suspicion has to point to the disciples and to Jesus’
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other followers. And just as we would expect, this was the accusation
put around by the priests at the time. But if it is unreasonable to think
of the chief priests removing the body, is it any more likely that the dis-
ciples would have done it? Where was their motive? Immediately we can
rule out any question of personal benefit; no one stood to gain anything
other than ridicule and, in some cases, their own death. How about devo-
tion to the cause—would not sheer fanaticism be sufficient motive? After
all, when the leader of a popular movement has been unjustly put to
death, it is only natural for his followers to be outraged and seek retri-
bution, even at terrible cost to themselves. This will not do, either. The
disciples did not seek revenge; those who went to their deaths were not
impelled by feelings of anger but rather of joy. In any case, the most
powerful, emotive, rallying point the disciples had was the dead Jesus,
not the living one. Many a cause has thrived on the death of a leader
who proved himself more potent dead than alive. By stealing and hiding
the body and making up a silly story that Jesus was not really dead, the
disciples would have recklessly thrown away the capital they could oth-
erwise have made out of Jesus’ martyrdom. We must not kid ourselves
into thinking that the resurrection story would have sounded more plau-
sible in those days than it does in our own time. It would have attracted
just as much skepticism and derision then as it does now. The whole
episode as described simply does not make sense.

As for the idea that the disciples made up the story of the resurrection
as one last attempt to convince the Jewish people that Jesus was the Mes-
siah after all, this really does not stand up to scrutiny either. While it was
true that the gospel writers lost no chance in pointing out how the events
of Jesus’ life repeatedly fulfilled the prophecies of old concerning the
coming of the Messiah, there was no Old Testament prophecy that the
Messiah would rise from the dead. The resurrection came as a complete
surprise. So their belief that Jesus was the Messiah provided no incentive
to the disciples to invent the story.

Quite apart from the lack of motive, there is another difficulty: if the
body was stolen, then the theft and subsequent cover-up must have been
effected by what can only rank as the most remarkable conspiracy of all
times. It was not as though it was the work of just a couple of fanatics
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who might, without too much difficulty, have managed to keep the truth
to themselves. There were many people who claimed to have seen the
risen Jesus: the disciples, the women, and on one occasion a crowd of five
hundred. Is it remotely conceivable that such a heterogeneous collec-
tion of people could have been welded into a conspiracy of this nature?
Among Jesus’ close followers, would there not have been at least one or
two who would have refused to join in the fraudulent claims? Or, having
all agreed to perpetrate the deception, are we to believe that under the
enormous pressures brought to bear on the early church not a single
one of them broke the silence? After all, it is not as though they were
hardened criminals and habitual liars, experienced in such ways. On the
contrary, they were followers of someone noted for his sincerity, truth,
and inherent goodness. It would have required a remarkable reversal of
character for those living in the closest communion with Christ and
under the influence of his teaching suddenly to renege on their ideals
and practice wholesale deception.

Mind you, an astonishing change did come over Jesus’ followers a
short while after his death, but it was a transformation of a different
kind. At the time of the crucifixion and in the days immediately follow-
ing, the disciples were disorganized and frightened. They hid in locked
rooms, scared that even though they had now deserted their leader, they
might still be sought out by the Jewish authorities and made to suffer a
similar fate. Suddenly, all this changed. The defeatism and cowardice dis-
appeared. Overnight they became courageous, willing to die and almost
euphoric with the sense of a great victory having been accomplished.
Had this radical change of attitude been confined to Jesus’ immediate cir-
cle of friends, one could perhaps pass it off as collective hysteria. But it
was not. Others from outside Jesus’ immediate band of followers
became caught up in the new spirit. Remarkable among these was
Christ’s own brother, James. Neither James nor any of the other broth-
ers appear to have had any understanding of, or sympathy for, what Jesus
was doing during his ministry. It was this indifference that had led Jesus
to say: “A prophet is only despised in his own country, among his own
relations and in his own house.” There was also the incident when Jesus’
mother and the brothers came to take him home because they were
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“convinced he was out of his mind.” But following Jesus’ death and pre-
sumed resurrection, James was converted. He was to become the
respected and much-loved head of the Christian movement in Jerusalem.
As recorded by Josephus (an independent historian who was unsympa-
thetic to Christianity), James was eventually stoned to death for the cause
in  .

Noteworthy though the transformation wrought in James was, it by
no means ranks as the most famous post-resurrection conversion; that
distinction belongs to Saul of Tarsus, later to become St. Paul. Who
could possibly have foreseen that Christianity’s archenemy would have
been won over? What, other than a most extraordinary occurrence,
could have caused him of all people to undergo a change of heart?

These changes in the way people behaved date from a time soon after
the crucifixion. There can be no doubt something very special must have
happened then, something capable of making the most unlikely people
willing to sacrifice their lives with seemingly reckless abandon for a cause
they had once thought lost, or to which they had previously been indi-
fferent or hostile. Nor were these changes passing phases or temporary
derangements of the mind; those affected were to remain so perma-
nently. Christians believe an adequate explanation of all this can only be
found in the resurrection.

Finally, no discussion of the resurrection would be complete without
looking at what Jesus had said during his lifetime about the resurrection
that was to come and about the afterlife in general. On several occasions,
he alluded to the fact that he would rise again from the dead, though at
the time few, if any, had any idea of what he meant. Thoughts of eter-
nal life were, in fact, never far from him. It was a promise he held out to
his followers: “There are many rooms in my Father’s house; if there
were not, I should have told you. I am going now to prepare a place for
you.” Statements such as these put us on the spot. They are unambigu-
ous and uncompromising. We must make up our minds as to whether
we think they are true or not. If they are not, then Jesus told lies—his
whole life was a lie and he encouraged people to sacrifice their lives for
a promise of eternal life that he knew had no substance. Could a man,
who in all other respects was the embodiment of goodness and sincerity,

the touchstone of christian belief    77

Science and Renewal.qxd  6/20/05  5:36 PM  Page 77



practice such cruel deception? Perhaps he was mad. But surely not; the
world has never known a person whose teaching was so infused with
sanity, wisdom, and penetrating insight.

So how do we summarize this discussion? We have looked at accounts
of the resurrection and found that they appear to be eyewitness descrip-
tions of something that really happened. The subsequent behavior of
all those involved was fully consistent with what they said had happened.
We looked for alternatives to the resurrection story; none seemed plau-
sible. There is no motive for why the disciples should have stolen the
body. It is barely credible that a conspiracy of such proportions could
have remained intact. Furthermore, from what was known of the char-
acter of the people involved in the affair, they were not the sort to get
involved in such deception. Even Jesus himself would stand implicated.
Finally, we have noted the remarkable changes wrought in the lives, not
only of his followers, but of others who had previously been unsympa-
thetic or antagonistic.

The resurrection accounts are therefore everything one could rea-
sonably expect a true description of an actual happening to be. That
being the case, why is it that so many people, nevertheless, remain
unconvinced in the face of the evidence?

No one who has ever looked at a corpse and touched the cold, stiff
form can find it easy to believe that the life that once animated that body
is now anything but irrevocably finished. Call it an irrational impulse if
you like, but it is there and has to be answered. This feeling is the one and
only thing that stands in the way of acceptance of the resurrection story.
It is so strongly felt that no mere written account of any resurrection
could hope to satisfy it.

Suppose, for a moment, you had yourself come face-to-face with an
example of a resurrection; someone who everyone knew to have died
comes and visits you, talks with you and touches you. How would you
set about convincing others that this had happened? Are there any words
that would be likely to convince them? Even if your whole life were
demonstrably, indeed startlingly, changed by the encounter, would that
compel others to believe your story? No. Though every detail of your
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account and behavior was consistent with such a meeting and though
there was no other adequate explanation, you would still find it impos-
sible to convince the majority that you were speaking the truth. The
gut feeling of the inevitability and finality of death would in the end
defeat you.

This being so, you should not be surprised at your own skepticism
concerning the gospel accounts of the resurrection of Jesus. You cannot
expect any written account of such an event to be wholly convincing;
none would be capable of completely overcoming the innate, built-in
prejudice that death marks the end. And this remains so even when one
admits to oneself that that is all it is—a prejudice.

Were we to be weighing up the evidence in a Scottish law court, we
would have an easy way out of our dilemma: we would duck the issue
and return a verdict of “not proven.” But this is not an option open to us.
Either we lead our lives as though Jesus were alive with us, or as though
he were not. Non-acceptance of the Easter story inevitably implies
acceptance of the alternative—the body-stealing alternative that, as we
have seen, has all the evidence, such that it is, stacked against it and noth-
ing to commend it, other than it allows us to retain our prejudice that
death is final. There can be no half measures. After all, Jesus himself said,
“He who is not with me is against me.” So while we delay making up our
minds on the issue, we are, by default, identified with the alternative to
the resurrection. But is that consciously the view we wish to support?

Before deciding to throw in our lot with one side or the other, there
is, fortunately, one further piece of evidence to consider; in the end it is
the one piece of evidence that counts. It arises from the simple recogni-
tion of the fact that if the resurrection story is correct, then Jesus is
alive—now. This in turn means that it should be possible to contact him
directly and so receive first hand evidence.

For this possibility to be realized, action is required on our part; we
need to do an experiment. What that experiment is I shall shortly
describe. But, before doing so, I want to point out that from here on our
investigation into the question of the resurrection will parallel the type
of investigation carried out in science. I said in my introduction that
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there was a remarkable similarity between the methods used in matters
of belief and those used in science. The next chapter draws this parallel
and sets the stage for the experiment that ultimately provides the proof
we have been seeking—the proof of the resurrection.
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10   
Scientists at Work  

H   go about their work of searching out the secrets
of nature? To give you some feel for what it can be like, let me recount
a story drawn from my own experience.

Some years ago, theoretical physicists began talking about the possi-
bility of there being a new property of matter. (I should perhaps explain
that physicists tend to divide into two types: experimentalists like myself,
responsible for setting up and performing experiments, and theoreticians
who try to interpret the observations, often with the help of mathe-
matics.) Through studying their equations, the theoreticians noted that
they would look simpler and more manageable if it could be assumed
that this new property existed.

Matter, as we know it, is characterized by various properties. Some are
familiar to us in ordinary everyday life: for example, mass—the property
that determines that one object is heavier than another; and electric
charge—responsible for the working of electrical appliances in the home
and the way garments sometimes cling when taken off or removed from
a tumble-drier. In addition to these familiar properties, there are others
that reveal their presence only under certain special laboratory condi-
tions. The newly predicted property was one of these rarer kinds.

The prediction was based on the feeling that the equations ought to be
more symmetrical, more beautiful. If you are one who has always
regarded mathematics with distaste, it might seem to you unlikely that
scientists could think of equations as being beautiful; nevertheless,
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physicists are guided quite often by what can only be described as an
aesthetic sense, and this was one such occasion.

At first, the suggestion was greeted with skepticism; none of the inves-
tigations carried out to that date had shown any behavior that could not
be perfectly well explained in terms of the already established properties.
But after a while, one or two reports did start coming in of observations
that appeared a little odd. The theoreticians got excited; they claimed
their proposal could explain the anomalous behavior, albeit in a rather
roundabout way. They became so enamored of this hypothetical prop-
erty that they gave it a name, a rather silly one; they called it “charm.”

Further speculation led to a suggestion as to why charm might, until
that time, have eluded direct detection. Its existence was exceedingly
fleeting; no sooner was a charm-carrying particle produced than it broke
up, the charm property being lost in the process. Tentative calculations
showed that such particles would be around for only one ten-million-
millionth of a second. Though we experimentalists had been used to han-
dling fairly short-lived particles, we had certainly not anticipated dealing
with anything quite as quick as that! Had such particles been produced in
our previous experiments, we would indeed have overlooked them.

And yet the detection of such particles was not impossible. A unique
combination of different types of equipment, specially assembled for
this one purpose, could conceivably overcome the difficulties. “So,” one
might think, “what’s the problem? Go ahead, do the experiment and see
whether charm exists.” But things are not that simple. Every experiment
exacts its price in terms of staffing, time, and money. This particular
experiment would be a major undertaking: thirty highly qualified physi-
cists and an army of technicians and engineers working for two years to
plan and execute the project, at a cost of several million dollars! At the
time (the mid-s), I was laying odds of five to one against charm exist-
ing, so was not all that sure we should be doing the experiment. Only the
theoreticians were offering shorter odds, but they were prejudiced and,
in any case, they would not be the ones running the risk of wasting their
time and effort, and the taxpayers’ money, looking for something that
was not there.

To cut a long story short, after much heart-searching and despite
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many reservations, I and some colleagues from other universities even-
tually did join forces and mount the experiment; it was clearly the only
way to settle the issue. Eighteen months later, to our surprise and delight
(to say nothing of my discomfiture as an amateur bookmaker), the first
direct sighting of a particle carrying charm was made. It behaved almost
exactly as the theoreticians had predicted. The first example found in
my own laboratory was greeted with yells of excitement. People came
running down the corridor from nearby offices to see what all the com-
motion was about. They found me hugging and dancing with my tech-
nicians (who, I would add, were attractive young ladies); the champagne
bottles, brought in on the off-chance that they might conceivably be
needed one day, were duly opened. Telegrams announcing the news
were dispatched to friends throughout the world and back came a flood
of congratulations.

None of this joy and excitement appears in the final scientific paper.
Neither does it contain any hint of the doubts that had originally marked
the launching of the experiment, nor the frustrations, disappointments,
arguments, and disagreements, the effort and sheer tedium that some-
times characterized its execution. That paper, to be found within the
covers of a learned journal, is the calm, rationalized account of the bare
facts; it is the permanent record of those observations that other scien-
tists need to know in order to build their own theories and mount their
own experiments. It is the way we scientists present our results: cold,
systematic, and logical. I suppose it is this dehumanized manner in which
we always seem to package our discoveries that makes it so difficult for
those outside science to discover what being a scientist is really like.

There are a number of points to note about the way charm was dis-
covered. First, in the performance of the experiment, there were no half-
measures. The fact that I was laying odds of five to one against a positive
result did not mean that I felt we should be putting in correspondingly
less effort. Once one has decided to look for charm, then, regardless of
any preconceptions as to the likely outcome, one has to go in with both
feet and invest  percent effort. If there is to be any chance at all of find-
ing it, one has to do everything that would be necessary to obtain a pos-
itive result, should it later transpire that a positive result is the right one.
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Second, if charm had not existed, we would not at the end of the
experiment have persuaded ourselves that it did, simply in order to jus-
tify all the effort we had put in. There have been many other experi-
ments I could have described where scientists, myself included, have
searched just as diligently for something, but have drawn a blank. When
this happens, one just accepts the disappointment and the thought of
having perhaps wasted a portion of one’s working life; one hopes for
better luck next time.

Lastly, the experiment was something of an act of faith. We experi-
mentalists did not suddenly and irrationally decide, as on a wild impulse,
to go ahead with that experiment; there was motivation behind it. The
experiment was undertaken only after we had carefully weighed up the
arguments produced by the theoreticians. This line of reasoning did not
prove the existence of charm and so a positive result to the experiment
could not be assured. What the arguments did show was that it was sen-
sible and respectable to go ahead and look for charm and that the act of
looking was the only way to resolve the matter. The line of reasoning
justified the performance of the experiment; it was the experiment, and
that alone, that justified belief in charm. Acts of faith such as this—that
is to say, actions taken specifically to test the truth of a seemingly rea-
sonable but as yet unproven claim—are an indispensable feature of sci-
entific inquiry. Almost every experiment undertaken is such an act—a
leap into the unknown but, as we have seen, not one that needs to be
irrational.
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11   
Taking on Trust

I      that provides proof of the resurrection claim. In
many ways, we will find it to be similar to that which brought proof of
the existence of charm. Not that acts of faith are confined to the heady
spheres of religion and science. We find the same kind of thing happen-
ing in almost every walk of life. Time and again one can get just so far
by reasoned argument, but then no further. In order to reach one’s goal,
some sort of action is required. The line of argument stops short, with
its direction at the endpoint indicating where final proof might lie, but it
does not itself take one there. It is the leap of faith that spans the gap.

There are many examples I could quote. Take for instance, the way I
allow other people to service my car. I am ashamed to admit that, even
though I am a physicist, I know virtually nothing about cars; I have to
rely on the local garage. When I put the car in for a service, I do so in the
hope that the mechanics will do their job properly and that I will not
subsequently find myself wrapped round a lamp-post as a result of faulty
brakes. When I come to collect the car, I do not know for certain that my
confidence in the mechanics is justified; that assurance can only come
later from the act of driving the car out of the garage and finding that I
subsequently arrive home safely.

Or perhaps I am dining out. How am I to know in advance that the
food in a particular restaurant will be prepared hygienically? I could
inspect the kitchen, I suppose, but I would not have the nerve to ask.
No, the proof of the pudding is in the eating—in this case literally so!
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Posting parcels at Christmas can be a risky business. One must hand
them in on the unproven assumption that those responsible for collect-
ing, sorting, transporting, and delivering them will neither lose, dam-
age, nor steal them. Once again the only way of finding out whether
the assumption is justified is to give it a try.

When a new aircraft has been produced, it does not matter how skill-
ful the designers, how expert the engineers and mechanics, or how thor-
ough the inspection procedures and quality control, one cannot have
full confidence in its safety and performance until it is test-flown.

Not for nothing is marriage described as “taking the plunge,” a leap
into the unknown. No matter how long the period of getting to know
each other, or how well the interests and temperaments appear to be
matched, there remains an element of risk. There is no crystal ball in
which to see how the two personalities will later develop and whether
these changes will make the couple grow apart or draw them together
closer still. It is only in retrospect that one can judge the success of a
marriage.

Obviously one could go on giving further examples. This is especially
so in a technological society where we have all come to depend on each
other to a much greater extent than previously. Before industrialization,
one more or less had to fend for oneself and for one’s own family. Nowa-
days, few, if any, can claim to live self-sufficient lives; instead we have
come to rely on the specialties of others. Because it is impracticable
always to be checking up on what others do for us, we are forced to exer-
cise trust. Without it our modern society could not function.

These various acts of faith have features in common. For instance, in
none of the examples given need the act be capricious or irresponsible.
Before committing oneself to the course of action, there is scope for
exercising common sense. Prior to visiting the restaurant, for instance,
there are elementary precautions one can take: avoiding grubby back-
street cafes; making sure it at least looks clean and decent; and perhaps
acting on the recommendation of a friend. In any case, it can be argued
that it is in the interests of the restaurant owner and the employees to
avoid a food-poisoning scandal, and so they are probably in the habit of
taking care. So, although there is no certainty, reasoning, as far as it goes,
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would have one believe that the risk is an acceptable one. The same can
be true of any of the other examples mentioned. Though each step
must, by its nature, be something of a leap in the dark, it can be a sensi-
ble one; it can be thought of as an extension to common sense in that it
effectively takes an investigation further than would otherwise be possi-
ble. The proof sought is to be found by looking back from the vantage
point gained by the leap of faith.

In none of the examples was the person involved being gullible.
Admittedly each act was based on some implied assumption: that the
food in the restaurant would not cause ill effects; that the posted parcels
would arrive; and that the aircraft was airworthy. That does not mean the
person committing the act had been convinced from the outset that the
assumption was necessarily correct; there were grounds for believing
that this might be so, but no certainty. Indeed, in the case of the new air-
craft design, the whole purpose of the test-flight is to find out whether
the assumption of airworthiness is true or not. Acts of faith, therefore,
are not so much a matter of what one believes, as of what one does in
order to learn more.

In each case the commitment to the act is  percent. One either
drives the car out of the garage, or one does not; one either posts the par-
cel, or one does not. But note that complete commitment to the act in
no way prejudices one’s judgment of the final outcome: if one ends up
with food poisoning, or the aircraft crashes, or the parcels fail to arrive,
there is no question of convincing oneself otherwise simply because the
action was based on the assumption of a different result.

These various points, all of which applied with equal force to the
search for charm, are now to be borne in mind as we turn, at last, to the
act of faith that leads to proof of the resurrection.
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12 
An Experiment with Prayer  

R    of the Easter story ended inconclusively. As
far as reason alone was concerned, the evidence, such that it was, seemed
to be pointing to the conclusion that Jesus might well have risen from the
dead. There certainly appeared no plausible alternative. And yet, the
gospel accounts did not provide clinching proof—certainly not of a kind
that would compel belief. So where do we go from here?

It is my belief that one ought never to have looked to the gospel
accounts to provide such proof. I see them instead as analogous to the
lines of reasoning that led up to the various acts of faith we have been
considering. The gospel writers were no more able to prove the truth of
their assertions by argument alone than were, say, the theoretical physi-
cists in respect of the existence of charm. The most one should have
expected from the gospels was an indication as to whether it was rea-
sonable and sensible to embark on some course of action that would
take the investigation further. I believe that case to have been made.

George Fox, the founder of the Society of Friends (the Quakers), once
said: “I came to know God experimentally.” That exactly sums up the
approach we will ourselves now adopt.

The act of faith to which the gospels point is prayer. It is through
prayer that people of various religions, not only Christianity, come face-
to-face with God. But for Christians there is an added dimension: prayer
is also their means of getting to know Jesus at first hand. As they pray,
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they experience the presence of the risen Jesus—and this is for them the
final proof of the resurrection.

On the face of it, praying is easy. Yet it is something that most people
are reluctant to try out. To some extent this is understandable. No self-
respecting person wants to develop the habit of talking to oneself, and
there is bound to be the suspicion at first that this is all there is to prayer.
But this reluctance really does not make sense. After all, one is perfectly
prepared to engage in acts of faith in other walks of life, so why feel
uniquely vulnerable to the charge of being gullible when it comes to
prayer? If it is considered respectable to go looking for a property of
matter that might not be there, why is it any different if one goes look-
ing for a God who might also not be there? And if physicists are in little
danger of convincing themselves that their experiments point to the exis-
tence of charm if in truth there is no such thing, why should anyone
consider that one is more likely to talk oneself into a false belief in God?
A person entering into the experiment of prayer ought, I feel, to have as
much confidence in their own integrity as I do in mine when I embark
upon a scientific experiment.

This is not really the place for me to go into a detailed description of
how one should pray; there are many others better qualified than I to
advise on that subject. Nevertheless, having introduced the topic and it
being so central to our discussion, I feel I ought to say just a little about
it, particularly to those who have had little or no previous experience of
praying and are unlikely to go out and buy a book about it.

All you really need to know about the mechanics of prayer comes
from the recognition of the obvious: prayer is a form of communica-
tion. As such, it has many points of similarity with our normal ways of
communicating with people. In the first place, in order to develop a close
relationship with another person, one needs to have regular contact and
be prepared to devote time to it. You should not underestimate how long
it might take to establish meaningful contact with God. Some are lucky,
or are unknowingly well-prepared and receptive, and break through
almost immediately; others take longer. It is essential, therefore, to get
into the habit of setting aside time on a regular basis—say five minutes
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a day. Even this modest beginning can be difficult to arrange when you
live in a household with others, but, with determination and a little inge-
nuity, it can be done. (Try locking yourself in the bathroom if all else
fails!) You should also be prepared to stick to this routine of daily prayer
for quite some time.

How long? Well, one yardstick might be the length of time we physi-
cists spent looking for charm. My colleagues and I spent two years on a
search that could well have been fruitless. That being so, I reckon it is not
asking too much that you should be prepared to spend five minutes a day
for a couple of years looking for a God who might not exist. Ultimately,
it is more important for you to settle the issue of whether God exists or
not than it was for me to discover whether there really was such a thing
as charm.

Prayer is not a matter of “saying one’s prayers”; that might be all right
for small children but not for adults. There is much more to prayer than
the parrot-like recitation of set pieces, no matter how beautifully they
might be phrased. I am not in any way decrying the excellent prayers to
be found in traditional forms of worship; they are dignified, respectful,
couched in fine language, and undoubtedly have their place on public
occasions. But private prayer is different; here it is more important for
you to think for yourself; you should speak directly from the heart of
those things that concern you most. Talk about yourself and about those
closest to you. Discuss your hopes and aspirations, your fears, problems,
and disappointments. Be utterly frank—including the matter of your
having doubts as to whether God exists at all—God is aware of your lack
of conviction.

Communication needs to be two-way. Do not talk incessantly; pause
frequently so that God can come through to you, even though this is
through silence. That might sound odd at first, but it is not so. Perhaps
the deepest, most loving form of communication between two people
can be through silence—an elderly married couple, for instance, spend-
ing an evening together, each quietly getting on with watching TV or
reading the newspaper, but conscious of the other’s presence. It can be
that way, too, with God. Cultivate an awareness of the reality of silent
communication.
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Each session might be preceded by the reading of a few verses from
the Bible. Use a modern translation—one that has the material conve-
niently divided up into self-contained sections, with headings, which
make it easier to know where it would be appropriate to start and stop
reading a passage. The purpose of such reading is to become immersed
in the personality of God—to get on God’s wavelength. For Christians,
the clearest image of God is to be found in the person of Jesus, so they
concentrate their readings on the accounts of his life and teachings. In
this way, they come to understand what he stood for and how he thought
about issues. This in turn helps them appreciate the nature of God’s
thoughts. In any deep human relationship, one needs to know as much
as possible about the other person.

Approach your task sympathetically and with determination. Remem-
ber that in the search for charm the effort put in by the physicists bore
no relation to their personal misgivings and doubts concerning the likely
outcome—we went into the project wholeheartedly, prepared to do
everything in exactly the manner required to find charm on the assump-
tion that it actually did exist. So, too, must you be totally committed to
your prayer, holding nothing back, quietly assured that if Jesus is not
there, you will not deceive yourself into thinking he is.

And what of the likely outcome? What is the nature of the evidence
you can expect prayer to provide as to the reality of God and of the liv-
ing Jesus? One thing is pretty certain: there will be no physical manifes-
tation of his presence—no voice from heaven, no ghostly apparition or
vision, no blinding light. If this is the kind of proof you are seeking, you
will be disappointed. The evidence that you have been in contact with
God is not to be found in some external happening. Rather you must
look for it in changes brought about in yourself.

This is not so very different from what takes place in ordinary com-
munication between people. In day-to-day interactions with those about
us, there are two aspects to be distinguished: the means and the ends.
There are different means of communication: voice, telephone, letter, e-
mail, a recorded message on tape, a wink, a frown, a squeeze of the
hand, a kick under a table. These are passing phenomena of little signi-
ficance in themselves. What really matters is the message and the effect
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it is designed to produce on the other person; the same ends can be
served by a variety of means.

Consider some of the ways you might be affected by contact with
others. You might, for instance, have a problem. You have been wrestling
with it for some time, but you keep going round in circles making no
progress. What you need is the injection from outside of some new
idea—one that will break the vicious circle and allow your thoughts to
be channeled into a new direction. It is for this reason we take our trou-
bles to other people; we discuss them with friends, relations, teachers,
doctors, social workers, marriage guidance counselors, lawyers, and so
on. Or perhaps it is not so much a specific problem that troubles you, but
a general feeling of anxiety and tension; being with someone who is
equable and calm can help allay fears. You might be depressed; seeking
out someone who is always cheerful can help shake off the blues. You
might have lost heart over something you have undertaken; a word of
encouragement can bring back determination. Possibly you are com-
placent or insensitive in the way you have treated someone; criticism
can stir you to make amends. Perhaps you are in love and find the mere
presence of the other a source of happiness.

The common feature of these and all ways you come into contact
with others is that you are affected by their presence. Long after they have
left you, you can remain affected. It might be a change of thinking,
mood, awareness, or motivation. These changes then evidence them-
selves through your adoption of courses of action you would not oth-
erwise have taken.

For each of these examples of communication between people, it is
possible to point to identically the same thing happening between a per-
son and God in the act of prayer. For example, take the case where one
has a problem. Time and again, I have found my own thoughts going
round in circles until eventually I have taken the problem to God. Occa-
sionally, the problem is solved with breathtaking directness; almost
before I have explained what is on my mind, God seems to be saying
“And about time too—what kept you?” and the answer comes. Some-
times the solution is not so direct; instead, my thoughts are deflected
into some new channel, as though God had said, “Stop for a moment;

92 an experiment with prayer

Science and Renewal.qxd  6/20/05  5:36 PM  Page 92



have you thought of this. . .?” Following up this fresh line of thought, I
have found it eventually leading to the answer. These occasions I think
of as being rather like encounters with marriage guidance counselors or
psychotherapists where, instead of being given a pat answer to the prob-
lem, one is encouraged to discover one’s own solution. On yet other
occasions, prayer causes the problem simply to go away; it is not that
the problem is resolved —it is just that one sees it in a different light and
it no longer seems that important.

Tackling our problems is only part of what God does through the
medium of prayer. God offers encouragement and reassurance, gives
purpose and direction to life, quickens our conscience and makes us
more aware of the needs of others, challenges us to some course of
action, opens up the possibility of new interests and experiences. Above
all, we are enveloped in love and led to the realization that we are
wanted, we matter.

It is because changes such as these are continually being brought
about through prayer that people come to accept that they are not just
talking to themselves when they pray; they are encountering another
person. Moreover, in time they come to appreciate that, surprisingly, all
the changes made in them by these encounters turn out ultimately to be
to their benefit. I say “surprisingly” because much of the advice received
and the lines of action one is encouraged to follow appear at first sight
to lead in the opposite direction to where one would have expected to
find personal happiness and fulfillment. The guidance offered is based on
ideas of loving one’s enemies, turning the other cheek, giving away pos-
sessions and money, devoting time to the service of others instead of
going all out to enjoy oneself, the practice of self-control and discipline
and so on—courses of action that seem to have little to do with serving
one’s own interests.

But all this is exactly how Jesus said it was. The God whom one en-
counters in prayer is the very same God of whom Jesus spoke—the very
same God Jesus revealed in the way he lived his own life. Indeed, for
Christians it becomes increasingly difficult to disentangle in their minds
whether they are praying to God the Father or to Jesus. Sometimes it is
like talking to the Father with Jesus at one’s side, at other times it is like
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holding a conversation directly with Jesus. But of one thing there is no
doubt: Jesus is there. On reaching this point, any question of whether
Jesus’ presence is real or not—any question as to whether the resurrec-
tion really happened—simply evaporates; there can be only one answer.

Many who embark on prayer do not reach this conclusion. The kind
of evidence they want is not the kind offered. While expecting some
outward, visible manifestation of God’s presence, they overlook the sub-
tler changes wrought in their own behavior and attitudes—changes that
are the testimony they seek. Or, if they do admit to such changes, they
regard such indirect evidence as suspect.

I have to agree that, at first sight, it does appear paradoxical that one
must look to changes in one’s own behavior in order to find evidence for
someone else’s existence. But, strange to say, this is not as unusual as
you might think. At its deepest layers of investigation, science, in its
domain, offers evidence that is no more direct. Proof of the existence of
the fundamental properties of matter—those concepts upon which all
science is based—is just as intangible.

Take, for instance, electric charge. How do we know there is such a
thing? No one has actually seen it, so it cannot be a case of “seeing is
believing.” In fact, all we ever observe of electric charge is the way it
induces changes of behavior in nearby objects. For example, the assump-
tion that electric charge exists allows us to explain why certain garments
stick together on being withdrawn from a tumble-drier. We say the
clothes have acquired an electric charge through the way they rubbed
against each other while revolving in the drier, and it is the force of
attraction between these charges that causes the clothes to cling. But it
is sticking clothes we see, not the electric charge. The existence of the
charge is inferred from the behavior of the clothes.

Once granted that there might be such a thing as electric charge, we
can go on to explain other phenomena, for example, a flash of lightning.
Here we suppose there to be a stream of tiny particles, electrons, carry-
ing the electric charge. Through the forces exerted by these charges on
the surrounding atoms in the air, energy is released in the form of a flash
of light. A satisfactory explanation, but one that is now removed one
further stage from direct observation. Not only have we not seen elec-
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tric charge, we have not even seen the particles that are supposed to be
carrying the charge (electrons being much too small to be seen in any
microscope, no matter how powerful). All that is actually seen is the
flash of light. And yet scientists are agreed on the existence of electrically
charged electrons because, once granted that assumption, they can go on
to explain flashes of lightning and a host of other features of the physi-
cal world.

How about that familiar property—mass? How do we know, for
example, that the moon possesses a mass and that it is smaller than that
of the earth? Such a conclusion could be drawn from an observation of
the antics of astronauts jumping up and down on the moon’s surface.
The reason they did not go floating off into space is that they were
attracted back by the gravitational mass of the moon. The reason they
were able to jump higher on the moon than on earth is that the mass of
the moon is not as great as that of the earth, so the force of attraction is
smaller. At least, this is how we choose to explain the phenomenon. But
note we are not actually observing the mass itself; all we see are cavort-
ing astronauts. It is the behavior brought about in the astronauts that
leads us to attribute a mass to the moon.

I could give further examples, but those I have mentioned already
serve to make the point: science postulates the existence of certain fun-
damental properties of matter in order to explain observed phenomena,
but the observed phenomena are not the properties themselves—they
are behavioral patterns induced by the properties. The fact that the
behavior we observe can be consistently and predictably accounted for in
this way is the justification for believing in the existence of the properties.

This being so, I find it hard to understand why the evidence for Jesus’
presence—that is to say, the evidence for the resurrection—should be
considered in any way less firm than that for electric charge, mass, charm,
etc. If I, as a scientist, am persuaded of the reality of these quantities
because of their ability to explain a wide range of physical behavior, why
should I not, as a Christian, be equally convinced of the reality of the
resurrection by its ability to explain all that happened immediately after
the first Easter Sunday and all that is happening now through prayer?
The fact that I have never physically seen an electron does not in any way
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shake my belief in its existence; that being so, I see no good reason that
I should be unduly concerned that I have never physically seen Jesus.

Now, you might be thinking, that’s all very well for those who have
experienced significant changes in their behavior resulting from prayer,
but suppose one has not. Suppose, for the sake of argument, you have
followed my advice, locked yourself away in the privacy of your bath-
room each day to pray, kept this up for two years, and yet have found no
convincing evidence that you have been in contact with anyone. Would
you then be able to claim that God does not exist and Jesus did not rise
from the dead?

The answer is no; a negative outcome does not count the same as a
positive one. This, I hasten to add, is not because I believe my opinion
carries more weight than yours! What we are dealing with here, in fact,
is not a matter of opinion at all. We are not being asked to choose
between like alternatives—such as voting for one political party rather
than another, choosing between dresses, deciding it would be preferable
to take the longer scenic route home instead of the more direct one. In
instances like these, one person’s opinion can indeed be as good as
another’s. No, the question before us is of a different sort: does some-
thing exist, or does it not? It is a question of fact, not of opinion. What
we are involved in is a search. In a search, you either find what you are
looking for or you do not. If you are successful, then that is the end of
the matter—what you have looked for exists. But if you are unsuccess-
ful, the outcome is less clear. Certainly one possible inference is that the
object of the search does not exist. But there are others to be consid-
ered: perhaps you have looked for it in the wrong way, or in the wrong
place; perhaps you were unsure as to what it would look like and so
failed to recognize it; possibly you did not look hard enough. When it
comes to seeking out God, I and millions of others know, from personal
experience, that a negative result to the prayer experiment has to be for
one of these latter reasons.
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13 
Attempts to Demonstrate God’s Existence

I   , I have highlighted the similarities be-
tween the search for God and Jesus and the search for new properties of
matter; both require acts of faith, and both make use of arguments for
existence based on the ability to explain observed behavior. But how far
can this analogy be pushed? Am I claiming that there is no difference
between religious and scientific investigation? If that were the case, an
interesting possibility would arise. In scientific inquiry, there are ways of
satisfactorily convincing others of the truth of an assertion without
them all having to carry out the investigation for themselves. For instance,
not everyone has to do the charm experiment in order to become con-
vinced of the existence of charm. If the same were true in the sphere of
religion, then there ought to be an alternative way of convincing you of
the truth of the resurrection, or what amounts to the same thing for
Christians, the existence of God—without your having to do the prayer
experiment, or any other experiment, for yourself.

Sophocles, the fifth-century Greek poet, once said: “One must learn
by doing the thing; though you think you know it, you have no certainty
until you try.” In science this carries some force. My fellow scientists and
I go to some pains to train our students to perform many of the classic
experiments for themselves. It is good that they should learn at first hand
that the physical concepts they will later be handling are rooted in exper-
imental observations of nature. But, strictly speaking, if our concern were
merely to convince them that the properties of matter we speak of exist
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and the scientific laws are correct, such repetition of experiments is unnec-
essary (which in the case of the charm experiment is just as well in view
of the expense that would be incurred if everyone wanted to have a go!).

What happens is that the results of an experiment are subjected to a
particularly searching kind of scrutiny. This might occur at a conference,
for example. No sooner have the findings been presented than the
speaker has to be prepared to defend them. Is he or she quite sure about
the measurements? Are the instruments as accurate as is being claimed?
Has the background level been realistically assessed, or could it be mask-
ing the effect being sought? Could the result be a statistical freak? Does
one get the same result under different conditions? How do these results
compare with those of other experimenters? Is the interpretation put
on the results the only one, or are there other possible explanations? And
so it goes on. It is sometimes hard to believe that none of this apparent
hostility is meant as a personal attack on the speaker; it is the experi-
ment itself that is being subject to examination and that alone.

The reason that each new result is treated so harshly and with such
skepticism has to do with the pyramidal structure of scientific know-
ledge. Each layer of understanding is built on the one below. If a wrong
experimental result or incorrect theory somehow finds its way in, then
the whole structure above it becomes unsound. Einstein, whose work
we shall later be considering, on more than one occasion identified faulty
bricks at the very lowest levels and brought the whole edifice down! For
this reason, scientists are reluctant to accept new claims until they are
thoroughly tested.

The same pattern is followed when the results are later written up in
the scientific journals. I have already mentioned how these accounts
make for desiccated, dehumanized reading. This is quite deliberate. The
writer sets out to present an unvarnished, straight account of the exper-
imental observations; the arguments are marshaled and the reader taken
in a strictly logical sequence from those observations to the inference to
be drawn from them. At each point along the way, the writer tries to
anticipate the questions and objections that the most skeptical reader
might raise. In such an account, personal anecdotes, emotion, and rhet-
oric have no place.
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None of this would be possible if the results of scientific inquiry were
not of a character as to lend themselves to this kind of treatment; but
they are. Any scientist knows that, with competence in the relevant field,
one could repeat the experiment if required. But generally, if the exper-
iment has already been repeated a number of times, on each occasion
yielding the same result, this will not be considered necessary, and the
observations are accepted. Finally, the logical reasoning based on the
observations is checked to see whether the conclusion drawn is the only
possible interpretation of the results. It is in this way the scientific com-
munity can come to accept the truth of the claim, even though not
everyone has had to be actively involved in the investigation.

So what we are asking in this chapter is whether a parallel to this exists
in religious investigation. Is it possible to point to some practical obser-
vation, one that is agreed upon by all, and erect upon it a logical proof
of God’s existence?

None of the evidence presented so far—the evidence for the resur-
rection—is of that nature. Arguments based on the gospel accounts do
not compel acceptance, as we have already seen; the events of Easter can-
not be repeated, so there can be doubts as to whether they have been cor-
rectly reported. Neither is the experiment involving prayer admissible for
the present purposes because it is an investigation each individual must
carry out to their own satisfaction; in contrast, we are here seeking the
kind of proof where one has to do nothing except listen to an argument.

There have been several attempts to devise objective proofs of God’s
existence. One of the most famous went under the name of the argument
from design. Briefly, this held that everything about the human body is so
beautifully fitted to serve its function (with the possible exception of the
appendix) that it must have been designed for that purpose. Someone
must have done the designing and that someone is God—therefore, you
must believe in God.

The bottom dropped out of that argument with the development of
the theory of evolution by natural selection. Our earlier discussion of
Darwin’s theory showed that there was an alternative way of doing the
job—one that saw to it that “poor designs” (those that did not fulfill a
function well) were automatically eliminated. The evolutionary process
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was quite mechanical and required no Over-seeing Intelligence to direct
the operations—hence the argument from design proved nothing.

Thunder and lightning were for a long time thought to be mani-
festations of God’s wrath and consequently a proof that there was a
God. This attempt to frighten people into a belief in God, for it can
hardly be regarded as anything else, came to an end when Benjamin
Franklin, the American scientist, flew a kite in a thunderstorm and found
that a sharp metal point fixed to the kite attracted electricity to itself
from the surrounding air. This showed that thunder and lightning were
nothing more than electrical discharges—on a grand scale to be sure,
but essentially no different from what goes on nowadays in the normal
household fluorescent light tube. Atheists of the time are reputed to
have greeted Franklin’s discovery with the claim “God has been dis-
armed.” What is not so well known is that several Christians also wel-
comed the news; until Franklin’s discovery, they had been at a loss to
understand why the church towers they had built to the glory of God
had so consistently been singled out for demonstrations of divine wrath!
(As an aside, I would point out that lightning strikes on churches were a
serious matter. In a thirty-three-year period immediately following
Franklin’s experiment, and before the use of lightning conductors had
become widespread, no less than  bell-ringers are on record as having
been killed in thunderstorms!)

The story of what happened over the thunder and lightning argument
is fairly typical. Time and again, one finds that when some natural phe-
nomenon lacked a scientific explanation, it was attributed to divine inter-
vention. The belief that to each effect there must be a cause led to the
practice of assigning a supernatural cause to any phenomenon appar-
ently lacking a natural one. This practice was particularly common in
ancient times. In those days, there was an almost total ignorance as to
why things happened the way they did: the rising and setting of the sun,
the coming of rains and drought, the seasonal changes, the onset of dis-
ease, the ability to bear children, and so on. The only way to “explain”
them was to attribute them to the workings of the gods. As a better
understanding of the underlying processes of nature was gained, the
need to invoke such gods declined.

100 attempts to demonstrate god’s existence

Science and Renewal.qxd  6/20/05  5:36 PM  Page 100



It is the continuation of this outlook into modern times that has been
characterized by the name “God of the Gaps.” The essential feature of
all such “proofs” of God’s existence is that they point to some gap in
knowledge and credit the activity to the working of God. The inherent
weakness of this approach is obvious: if God’s role is to look after those
occurrences that science cannot currently account for, it is a job without
much future! Scientific knowledge continually expands and knowledge,
once gained, is rarely lost. So the gaps are progressively filled and God’s
supposed domain of operation correspondingly diminishes. It is not
difficult to see why those who subscribe to this philosophy see in science
an adversary, each advance of science marking a retreat for religion.
Where will it all end? What if the relentless advance of science leads to
all the gaps being plugged—and no God is found?

One might think the “God of the Gaps” mentality belonged to the
past—that it had little relevance for contemporary attitudes. I only wish
this were true, but it is not. One version of it is very prevalent, its pop-
ularity being especially disturbing in view of the way scientists appear
poised to expose its falsity. Adherents to this particular method of
demonstrating God’s existence are generally unprepared for the immi-
nent showdown, and the stage is set, so I believe, for a repetition of the
same mistakes as were made over the reception of Darwin’s theory. I
am referring to the argument based on the existence of life.

Many Christians regard the subject of life—by which I mean the
actual nature of life itself—as lying outside the province of scientific
study. Scientists cannot produce life and never will, so it is argued. Life
is a special, nonphysical quality that God, and only God, can breathe
into ordinary matter. It is the conclusive, tangible proof of the reality
of God. Were scientists ever to refute this assertion by taking inani-
mate chemicals and from them producing life in a test-tube, the faith
of many Christians would receive a severe jolt. It is because this question
looms so large in many people’s thinking, I propose we look into it
rather carefully.

We begin by trying to clarify what exactly is supposed to be the diff-

erence between the living and the nonliving. There is, of course, no
problem in classifying human beings, cats, dogs, fish, flies, and oak trees
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as living, and rocks, cars, T-shirts, and Mount Everest as nonliving. But
for certain objects, problems arise. Yeast, for example, bought in packets
at the supermarket and looking like a powder, is actually alive. Viruses,
such as those responsible for the common cold, can be made into inert
crystalline preparations like salt or sugar crystals, but they also repro-
duce, albeit in a rather indirect fashion, and this makes it difficult for
biologists to know whether they ought to be thought of as living or non-
living.

There is no single criterion for deciding. Living matter usually exhibits
various characteristics and what is important is the combination of these
characteristics rather than the presence of any one of them in particu-
lar. A common classification scheme consists of nutrition: the ability to
take in substances from the environment and use them to promote
growth and provide energy for the body’s activities; growth: with
changes not only in size but also in shape; respiration: the process of
breaking down substances in the body to release energy; reproduction: by
either sexual or asexual means; excretion: the capacity to get rid of
unwanted substances; and responsiveness: the characteristic of reacting to
an environment.

Inanimate objects might satisfy one or more of these criteria: a crystal
of sugar will absorb chemicals out of solution and will grow larger; a
lump of iron will react to a damp environment by becoming rusty. But,
as we said, it is not whether a single criterion is satisfied, but the combi-
nation of all six that determines whether something is living or not. Even
this requirement is not clear-cut. The viruses we mentioned earlier can-
not strictly speaking reproduce themselves; what they do is infect an ani-
mal or plant and cause it to manufacture the virus material on their
behalf. The fact that viruses satisfy the fourth criterion only in this indi-
rect manner accounts for the doubts over their status.

This lack of a neat distinction between living and nonliving matter
raises an interesting possibility: could we human beings have descended
from chemicals? We already know that the theory of evolution traces
our lineage back to ancestors that were demonstrably more primitive
than ourselves. If we were to go back further in time, to an exceedingly
early stage of development, what would we find—something resem-
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bling a bacterium? And even further back still, would we begin to pass
through a twilight zone where our very earliest ancestors possessed only
certain of the characteristics we nowadays associate with life? And finally,
do we reach a point where none of the characteristics are to be found
and we are in a world of plain, ordinary, inanimate chemicals such as
one finds in bottles in a chemistry laboratory?

By way of answer, we first note the great strides that have been made
in understanding the chemical construction of living creatures. Molec-
ular biology has in recent times established itself as a new field of sci-
ence. It is work in this field that has led to the unraveling of the genetic
code as contained in the DNA molecules. These complex molecules are
now understood to be an amalgamation of smaller molecules. These in
their turn are made of smaller molecules still, which are themselves
made of the naturally occurring elements: carbon, nitrogen, hydrogen,
and so forth.

So we know the endpoint of this “chemical evolution” process. We
also have a good idea of the beginning: the conditions prevailing on the
earth four or five thousand million years ago and the composition of the
atmosphere as it probably was at that time. The question then is whether
there exists a route whereby the gap from the beginning to the endpoint
could have been spanned spontaneously through naturally occurring
processes, without any need of direct divine intervention.

Experiments have shown that when an electrical discharge is sent
through a mixture of gases similar to that of the primitive terrestrial
atmosphere, the small molecular building blocks of living matter (amino
acids and nucleotides, for instance) are duly formed. This result is of
immense significance. It makes it almost inevitable that the same process
took place early in the earth’s history under natural conditions. The
energy required for the fusion, supplied in the experiment by the elec-
trical discharge, might have been provided by a lightning flash, or from
the action of the penetrating ultraviolet light of the sun, or from natu-
rally occurring radioactivity, or possibly from the heat to be found near
the rim of a volcano.

The next step is to get from these basic building blocks to the large
molecules of biological interest (proteins and nucleic acids). How this
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happened is not yet clear. According to one view, the materials were
accumulated in what has come to be called “the primordial soup.” As
the concentration of this solution increased with time, so the chance of
the small molecules colliding and fusing to each other improved and
gradually, over a long period of time, the required larger molecules were
produced. The final stages of chemical evolution whereby all the neces-
sary materials came together within a complete living cell unit are also
not yet understood, though various hypotheses are currently being
examined. Once the first part-living, part-nonliving entities built from
DNA material put in their appearance, there would have then been no
further need to rely on the purely hit-and-miss processes characterizing
the early stages; from this point onwards the process of evolution by
natural selection would have taken over and the progress toward humans
and all other present-day living creatures and plants would have gath-
ered momentum.

From what I have said, you will appreciate that scientists are still a
long way from providing a definitive account of the evolution of living
things from chemicals. Nonetheless, they know the beginning and end-
point and have at least gone part of the way toward bridging the gap. On
the strength of this, some scientists are already claiming that it is only a
matter of time before the whole picture is pieced together. This is not to
say that the production of life in a test tube is just round the corner, nor
that it will necessarily happen within the lifetime of anyone living at
present. But that is hardly the goal. Rather, the aim is the more modest
one of devising an intellectually satisfying scenario whereby, in the dis-
tant past, life could have evolved from chemicals.

It is my belief that this goal will, one day, be achieved. I cannot see how
anyone studying the advances made in this field can think otherwise. If
this expectation is borne out, we will have learned that there is essentially
a smooth gradation all the way up from a single atom to a human being,
without the need at any point in the progression for a supernatural injec-
tion of a magic potion called “life.” The concept of “life” would thus
appear as little more than a convenient collective term covering behav-
ioral characteristics appearing at a certain level of molecular complexity.
As such, the existence of life would afford no proof of God.
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How do I, as a Christian, react to this possibility? Unlike many of my
Christian friends who find the prospect disquieting and prefer not to
think about it, I welcome it. I regard it as an enrichment of our under-
standing of the way God works. I have never been happy with the idea
of a God who creates a universe for the specific purpose of bringing into
existence living creatures, only to find that the normal laws governing
the operation of that universe have to be suspended in order to inject
(almost, it would seem, as an oversight) the very quality of life essential
to the accomplishment of the original purpose. Surely it is more grati-
fying to have a world run on such lines as would ensure that the smooth
operation of the natural laws themselves must inevitably lead to the
desired living creatures being formed in due course. That said, I have to
abandon the existence of life as a proof of God. I still believe responsi-
bility for life is ultimately vested in God, and that it was God who put in
train the sequence of events that led to life. But as there is no irrefutable
evidence that the laws of nature governing these events are to be attrib-
uted to God in the first place, there can be no question of anyone being
compelled to believe in God on these grounds.

So, the argument from life appears to go the same way as the argu-
ment from design and all other previous attempts to prove God’s exis-
tence in an objective manner. The answer to the question posed at the
beginning of this chapter, as to whether God’s existence can be proved
logically, must in my opinion be no. Though I have shown that there are
important similarities between scientific and religious enquiries, there is
also this difference: unless you are prepared to conduct your own indi-
vidual search for God, you will not be able to settle the issue. Religious
understanding comes not from any argument based on another’s expe-
rience, but only from one’s own personal involvement.

It is important to recognize that this inability to demonstrate to oth-
ers the truth of something known personally to oneself is by no means
confined to this one matter of religious belief. It is something quite com-
monplace. Take, for example, a headache. Suppose you are actually expe-
riencing a headache at this very moment. You know that you have a
headache, but how do you convince others? How do the rest of us know
that you are not just putting it on in an attempt to get out of reading any
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more of this book today? If you are one of those who are forever com-
plaining of headaches, that might well be the suspicion. Or you might on
some occasions get angry. You know that you are genuinely angry and
so you storm and rave. But once again, how do those around you know
how genuine your reactions are? For all they can tell, it might be a cal-
culated move on your part to get your own way. Or you might be in
love. You feel desolate when apart and cannot live without your beloved.
Everything you say and do is perfectly consistent with what you know to
be the case, namely, that you are deeply in love. But if the object of your
affections is someone who has been badly let down in previous rela-
tionships with the opposite sex, you might well find that no demonstra-
tions of affection are sufficient to break down the barriers of mistrust.

The reason we are unable to convince others of certain aspects of our
experience is that, in a sense, each of us inhabits two worlds of percep-
tion. There is the world outside us, common to all, where we share the
same experiences with others. In addition, there is an interior world pri-
vate to oneself alone. If you slam a door, for instance, that action is part
of the exterior world; everyone present is agreed that you did indeed
slam the door. But only you know whether you did it in anger, your
anger being part of your interior world. You kiss a girl; she knows you
kissed her, but she does not know whether you did it out of love, because
love, too, belongs to your private world. It is the experiences of the exte-
rior world, and those alone, that can be investigated by all and are
thereby open to objective assessment. Scientific investigation is con-
cerned with such phenomena. But experiences of the interior world can-
not be so verified. No one can enter you and become you; they must
therefore always hear of such things secondhand, from what you choose
to tell them. True, if you are speaking to someone who has himself a hot
temper and is always flying off the handle, he might readily believe you
when you talk of the same feelings. In the same way, someone in love
with the same girl as you might unhesitatingly accept that you are sim-
ilarly attracted to her. But in neither case does this readiness to accept
your word constitute proof, and someone with a skeptical frame of mind
can remain unconvinced.

The inability of others to verify, to their own satisfaction, that you do
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indeed have these experiences in no way diminishes their certainty for
you. They are not to be classed as illusions or hallucinations (though
such figments of the imagination do, of course, exist and need to be dis-
tinguished from what we are talking about). Such experiences are just as
real and concrete as your perceptions of happenings in the external
world.

The conviction that one has come into contact with the risen Jesus
belongs to this interior world of certainties; as such it is one of the many
experiences that cannot be verified from outside. But, as I have said, that
is no reason for regarding it as any the less real and meaningful. Those
who have had similar experiences of making contact with Jesus know
what it is about and so more readily appreciate and accept others’
accounts of it. But to those who have had no such parallel experience in
their own lives, it is hard to understand what the experience is like, or
indeed to believe that it happens at all—rather like the young girl who
has yet to fall in love herself and consequently finds it difficult to make
allowances for the behavior of her elder sister in the presence of her
boyfriend.

So the conclusion has to be that there is no other way of gaining proof
of the living Jesus and, thereby, of the existence of God, except through
personal involvement in the experiment of prayer. Unlike scientific
inquiry, there is no shortcut through someone else doing the experiment
for you and later convincing you by argument.

But surely, when one stops to think about it, we could hardly have
expected it otherwise? If, as Christians believe, our purpose in being in
the world is that we should love God, then that love has to be freely
offered. Just as you cannot be argued into loving another person, so you
cannot expect to be argued into a loving relationship with God.
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14
The Whole Is More Than the Sum of Its Parts

T      —that we are to be
described as a pile of chemicals, devoid of any mysterious potion called
“life”—is to many people distasteful and degrading. They instinctively
know that there is more to them than just the stuff one buys in bottles—
at least, they would like to think so. But if this is the case, how is such a
claim to be justified? Where lies this certain something extra?

In , Francis Bacon, the English philosopher who did much to give
science its method and inspiration, enunciated the principle: “It is better
to dissect than abstract nature.” Since that time, science has progressively
sought to understand the complicated phenomena around us by break-
ing them down into ever smaller and simpler component parts. To study
the structure of the body, for example, an anatomist will dissect it and lay
bare its bones, muscles, organs, and so on. The cellular biologist might
then take over and describe each of the anatomical components in terms
of their individual cells. Next the molecular biologist sets forth the
molecular structure of the various parts of the cell. Then it becomes the
turn of the chemist to show how each molecule is an arrangement of
atoms. The atomic physicist can explain how the individual atom is made
up of tiny particles: the electrons we mentioned earlier, surrounding a
central particle called the nucleus. The nuclear physicist can take the
process a further stage by describing all nuclei in terms of just two
particles, neutrons and protons. Finally, high-energy physicists, like my-
self, are to be found burrowing away at the lowest strata yet uncovered,
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trying to understand the structure of neutrons and protons in terms of
even smaller entities called quarks.

This process of progressively reducing everything to its component
parts has been very successful. At the atomic level, for instance, one can
describe not only the human body, but the whole diversity of nature
with its hundreds of thousands of different chemicals, in terms of only
ninety-two different kinds of naturally occurring atoms or elements.
Not content with this remarkable achievement, one can then, with the
help of the high-energy physicist, go on to describe even the ninety-two
elements with just three basic entities: the electron and two types of
quark. This is explanatory power of an impressive order.

The success of this approach has led some to the view that this is the
only way to gain knowledge. The further one goes in this direction, the
deeper the understanding. The complete description consists in laying
bare the object’s ultimate constituents; there is nothing more to an
object than the sum total of its component parts. This view is called
reductionism. But is it right that the only kind of knowledge is that which
is expressed in terms of constituents? Could there be questions that do
not lend themselves to this kind of treatment—problems that call for a
different kind of understanding?

Take, for instance, one of the questions we are currently considering:
what is the nature of life? The first step of the reductionist—the insertion
of the anatomist’s knife—destroys the very quality we are seeking to
understand. This alone gives grounds for suspecting that the type of
truth revealed by reductionism might not be the only sort and the gain-
ing of one kind of knowledge might automatically exclude one from
other kinds. To appreciate the limitations as well as the successes of the
search for ultimate constituents, let us look at a few examples of it in
action in widely differing fields.

For instance, how would a chemist set about “explaining” a Rem-
brandt self-portrait? In theory, he could draw up an inventory of all the
atoms on the canvas and catalogue them according to which element
they belonged and the positions they occupied. Thus he would record a
cadmium atom placed next to a chromium one, which in turn was next
to an atom of cobalt and so on. In practice, of course, it would be absurd
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to set about such a task, but that is neither here nor there—in principle,
it could be done. Moreover, if we were to imagine it being done with
great thoroughness, the description would be complete with nothing
left out of account.

And yet it is a description that has missed the whole point of the paint-
ing. It says nothing about the old man looking at his reflection in the
mirror and, in so doing, looking at us from the canvas. It does not explain
why this particular arrangement of atoms strikes a sympathetic chord in
us, why we recognize the pathos and resignation in that face and are led
to contemplate the decay of our own youthful looks in later life, with all
the emotions this stirs within us. Of such things the chemist’s explana-
tion is silent. Though the description tells us everything about the paint-
ing at the chemical level, it tells us nothing about what the painting is,
why it was created and why we stand before it, touched by its sadness
and yet strangely uplifted by its dignity. The description tells us both
everything—and nothing.

Indeed, the further this line is pursued in the search for a description
that is yet more fundamental than that offered by the chemist, the fur-
ther removed one seems to become from the true essence of the paint-
ing. At the level where the nuclear physicist works, for example, one is
only concerned with what goes on within the nucleus. But it is the
arrangement of the electrons outside the nucleus, their distances from
each other and from the nucleus itself, that determines the color of the
light coming from the atom or molecule. The electrons in cadmium sul-
fide, for instance, are so distributed as to be able to absorb all light falling
on them with the exception of the yellow component, which is reflected,
and it is this that gives the pigment its yellow color. So although the
description of the painting offered by the nuclear physicist is even more
detailed than that given by the chemist, it is one in which the concept of
color, surely vital to any adequate description of the essence of a paint-
ing, has now been lost.

None of this is meant to imply that the descriptions given by the
chemist and physicist are invalid or do not have their uses. If a paint-
ing’s authenticity is in question, it might well be desirable to call in some-
one with knowledge of nuclear physics to examine it using radioactive
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techniques. For this purpose, it is perfectly in order to regard the paint-
ing and its canvas as a collection of nuclei, some of which might exhibit
the property of radioactivity. Or again, if a painting is in poor condition,
one commissions a picture restorer. Her concern is with changes of color
arising from exposure to sunlight, the cracking and flaking of paint due
to age and changes in humidity and the discolorations of varnish with
time. For her it is important to have knowledge of the chemistry of pig-
ments and varnishes. Thus we see that, although unquestionably the
appropriate level at which to study a painting is generally that at which
the artist and the art critic operate, these other levels of description have
their specialized uses.

A painting is, therefore, open to description at various levels of com-
plexity, according to the purpose for which the description is sought. As
one ascends the scale of increasing complexity, new relationships be-
tween the component parts become possible, and this necessitates the
formation of new concepts. We have seen, for instance, how one must
rise above the level where the nuclear physicist operates before the con-
cept of color takes on meaning. Higher up the scale, still further possi-
bilities arise. With a variety of molecules available, pigments can be
mixed to create shades and hues, qualities not possessed by individual
molecules. At a yet higher level, one can see an area of color in relation
to another, and this leads to the need to introduce terms such as “bal-
ance” and “composition.” Finally, the picture can be considered as a
whole, as a single, complete entity. It is at this level—the very opposite
end to that which the reductionist process leads—that one finds the
meaning and purpose of the painting.

For a second example of the strengths and weaknesses of the reduc-
tionist line of investigation, we look to music. A physicist friend of mine,
who happened to be a very good violinist, had never been happy with
the traditional idea that the making of first-rate violins was to be
regarded as a mysterious art and that only great masters, such as Stradi-
varius, had the secret. He decided to apply his scientific training and
reduce the process of making violins to an exact science. He began by
borrowing a genuine Strad from a musical acquaintance of his and pro-
ceeded to make a thorough analysis of the sound it produced. This was
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done with a standard piece of laboratory equipment called a Fourier
analyzer. This took each note as it was played and analyzed it into its
harmonic components (that is to say, tones that are twice, three times,
four times, . . . the frequency of the main note). In this way he learned
exactly how much of each harmonic was present. Furthermore, he stud-
ied how the sound built up as each note was sounded, and how it sub-
sequently died away. The combination of these features said everything
there was to be said about the performance of the instrument. He knew
that if he could reproduce those features exactly, then he had the equiv-
alent of a Strad. The next step was to purchase a batch of cheap, inferior
violins and modify them in such ways as to make their characteristics
more closely conform to those of the Strad. Those harmonics shown
by the Fourier analyzer to be too weak were enhanced, others that were
too prominent were damped down. At no stage in this process did he
have to speak in the terms that a professional musician might when refer-
ring to the quality of the violin—the “sweetness” or “mellowness” of its
tone, for instance. Everything had been reduced to a list of numbers that
had to be matched. His approach paid off; the initially inferior violins
became much improved, and quite a number were sold to members of
leading orchestras. (Not that they were to be reckoned on par with a
Strad—it appears the old master still had a trick or two up his sleeve!)

What this story shows is that there is more than one way of approach-
ing music. Just as with the Rembrandt painting, there can be a scientific
description in which all its components are taken apart and laid bare.
And, as we have seen, such a cold and calculating approach can have its
uses. But no one would claim that the list of numbers produced by the
Fourier analyzer had captured the true essence of the instrument and,
even less, that it had revealed its purpose. To understand that, one must
enter not the laboratory, but the concert hall.

Leaving the arts, our next example of the hierarchical nature of
descriptions has to do with technology. We imagine a car mechanic con-
fronted for the first time with a new model. How does he set about get-
ting to know it? For a start, he can study the diagrams in the garage
manual—those showing all the separate components and the way they
fit together. He might then take various parts of the car to pieces and
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examine them at first hand. This intimate kind of knowledge is the sort
that he will need later when servicing, maintaining, and repairing the
car. But it is not the kind of knowledge that generally interests a prospec-
tive buyer. If one is contemplating the purchase of the car, one is unlikely
to do this on the basis of what one finds in the garage manual; instead,
one goes for a test drive. As a driver, one is interested in how the car
“handles,” whether the steering feels positive, how the car holds the
road, the comfort of the ride, how to nurse one’s way through the gears
and what the fuel consumption will be. None of this information is likely
to come from a study of the car’s component parts. So, once again, we
find that a reductionist description must sometimes be complemented
by an alternative assessment based on overall characteristics.

Finally, take the case of a football team. In order for a team to make
the grade, there have to be, at the basic level, endless training sessions of
jogging and sprinting to build up muscle strength, stamina, and speed,
as well as the development of ball skills. But that is not enough. An effec-
tive team is more than a collection of players who are fit and skillful.
Beyond the level of individual ability, there are team tactics and strategy,
each player’s efforts being seen in relation to each other’s. And, at the
highest level, there are yet other factors to be taken into account, such
as team morale and game atmosphere. No analysis of the skills of the
individual players will explain why the same players taking on the same
opponents are more likely to win at home than away.

Enough of such examples. Their intention was simply to illustrate
that a single phenomenon might be open to different kinds of descrip-
tion. Such descriptions occur at different levels of complexity and are
evolved to serve specific purposes. Each makes use of its own concepts
and these, while indispensable to one description, can be irrelevant or
meaningless for another.

This is even true of purely scientific investigation. Though science con-
tinues to search for ever more fundamental descriptions, that is not to say
that these lower-lying descriptions are to be regarded as necessarily “bet-
ter” than the others. Descriptions at the upper levels of complexity remain
valid and will always have their uses. The division of science into biology,
chemistry, and physics is a reflection of this hierarchical structure. The
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ecologist concerned with the growth of the rabbit population in Aus-
tralia has little point of contact with a physicist like myself probing the
ultimate structure of matter. So there is no reason that ecologists should
not describe the world in the way that is most convenient for their pur-
poses, using those terms and rules of behavior that are best suited to
their description. In like manner, a chemist whose job is to devise new
drugs for combating disease has no need to know about the internal
structure of the nucleus and so does not feel obliged to use the language
and concepts of the nuclear physicist.

With these thoughts in mind then, we are ready to return to our orig-
inal question—the one to do with the nature of life and the scientific
description of ourselves as a pile of chemicals. Is such a mechanistic pic-
ture justified? In one sense the answer is yes—the same sense in which
it was possible to describe the Rembrandt self-portrait solely in terms of
chemicals. And, for a variety of purposes, it is wholly appropriate that
our bodies should be regarded as nothing more than a lump of matter
obeying straightforward mechanical principles. To a physicist directing
radiation at a malignant tumor, the body is just a collection of nuclei
and electrons. To find out how far the radiation will penetrate into the
body tissue, it is sufficient to use the same sort of equations as is used to
investigate how far it will pass into other materials like concrete, iron, or
lead. The pharmacist developing new drugs to combat disease will see
the body as little more than a test tube in which chemical reactions
occur. The biochemist concerned with the working of the brain and
nervous system will see it as a mixture of chemicals and electrical cir-
cuits. To the surgeon, it might be a plumbing system built around a
mechanical pump called the heart. To the nutrition expert, it is a machine
that runs on the fuel provided in the form of food. The air-conditioning
engineer will regard it as an object giving out the heat equivalent of a
light bulb. To the aircraft designer, it is a weight (generally accompanied
by a further twenty kilograms) that has to be lifted in the air. All these
viewpoints are justified and can be considered adequate at the level
appropriate for answering the particular question being posed.

But none of these need, nor in fact do, have any relevance to questions
concerned with what we humans really are, and what purpose there
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might be to our existence. Indeed, one cannot help but notice that in all
the examples we considered earlier—the painting, the violin, the car,
and the football team—questions to do with purpose and final aims were
exclusively confined to the highest levels of complexity and organiza-
tion. The same is also true of ourselves. If one is looking into the mean-
ing to be attached to the concept of life and even more so if one is
searching out the purpose of that life, whether it be in relation to God
or otherwise, one cannot expect to find it at the low-lying mechanistic
levels. Moreover, the deeper we delve in pursuance of the reductionist
line, the further we are likely to find ourselves from the answer.

I personally have no objection to my fellow scientists giving a purely
mechanical description of me in terms of my constituent atoms and the
forces holding them together. I accept that such a description could be a
complete one and thus a wholly satisfactory explanation of what I am
made of and how I am put together—but only at that particular level of
description. The acceptance of this description in no way prevents me
from also regarding other explanations of myself, at other levels of com-
plexity, as being equally valid and, for some purposes, more relevant.
Nor does the fact that there is no need at the lower levels to refer to the
concept of life mean that such a term will not come into its own at a
higher level of organization. Once it is recognized that life is not to be
regarded as merely a fourth constituent of matter, to be added to the
other three ingredients (the electron and two types of quark), then its
absence at the atomic level is no occasion for disquiet. Rather, the term
“life” is to be seen as a concept describing the complex interrelationships
existing within certain large collections of atoms and the overall behav-
ior to which this gives rise.

Such a description is admittedly not very appealing, but it does set
out the nature of the quality of life—at least, as I see it. The fact that the
concept refers to a relationship existing between atoms does not mean
that it is to be regarded as somehow less real or meaningful than, say,
the individual atoms themselves. On the contrary, it can be argued that
in the description of a human body it is only the relationship that matters,
the individual atoms being of no consequence. The reason for this is
that the material of our bodies is continually being replaced by fresh
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material. It enters the body as food and is broken down by the chemical
processes of digestion to form new hair, skin, toenails, blood—even
solid, permanent-looking bones are in a continual state of renewal. In
fact, very little of the material that makes up our bodies today was there
even just a few years ago, let alone when we were babies. And yet each
of us experiences continuity—each remains essentially the same person
throughout life. This continuity of identity cannot be vested in the atoms
themselves, because these are only temporary residents of the body. The
permanence lies in the way the atoms are arranged. It is the arrange-
ment, and that alone, that gives rise to the distinctive person.

Thus the notion that there is no more to a person than the pile of
chemicals that happens at any particular time to make up one’s body,
though useful in certain limited contexts, cannot in other respects be
regarded as adequate. If one is concerned with questions to do with the
purpose of life, then one must consider the person as a whole, for it is
only at the very highest levels of complexity that the concept of life itself
takes on meaning. But this, as we have seen, points us in the very oppo-
site direction to that of the reductionist approach. Hence any reduction-
ist assessment of us cannot be other than misguided and inappropriate.

116 the whole is  more than the sum of its parts

Science and Renewal.qxd  6/20/05  5:36 PM  Page 116



15   
The Galileo Scandal

I      to consider the question: what significance
are we justified in attributing to humankind—and not just to humankind
in general, but to the individual person in particular? As a prelude, I shall
begin by recalling the famous scandal involving Galileo and the church.
That might seem odd at first—especially in a book primarily about the
present-day relationship between science and religion. But the trial of
Galileo still exerts a fascination over us today and continues to mold
many people’s ideas as to the nature of the church’s response to scienti-
fic advance. More than that, Galileo, by his advocacy that our home, the
earth, was not at the center of the universe, was among the first to cast
doubt on traditional ideas of the status of humans in the overall scheme
of things—ideas seemingly derived from the Bible. In the process, he
triggered off a series of developments that progressively appeared to
downgrade our position and sense of importance, and none of these
developments have been more remarkable than those achieved by
astronomers in our own time.

The story, as it is popularly related, goes as follows: Galileo supported
the view, first expressed by Copernicus, that it was the earth that went
round the sun and not the other way about. For this the church had him
put on trial. He was imprisoned and subjected to appalling tortures in
order to force him to recant. Having been dragged before the congre-
gation and made to disown publicly his scientific beliefs, he then, in a last
defiant gesture, rose and exclaimed, “And yet it moves!” Whereupon he

ç

Science and Renewal.qxd  6/20/05  5:36 PM  Page 117



was cast into the dungeons and had his eyes put out. The whole episode
stands as a terrible indictment of a cruel, reactionary church, implacably
opposed to enlightened scientific progress.

While one is reluctant to spoil a good tale, it is only fair to point out
that hardly anything of the sort actually happened! Much of the old
story has now been exposed as pure legend. Historians, through gaining
access to Vatican files and other letters and documents, have, over the last
hundred years, pieced together a much more truthful account. What
emerges, in fact, is a truth stranger than fiction. One finds, for instance,
that instead of the church authorities waging an unremitting battle
against the spread of the new cosmology, the pope himself at one stage
had positively encouraged Galileo to write the very book that was later
to be the center of the trouble. The book itself had actually passed, not
one, but two lots of church censors before publication. So it is we are led
to ask: what was the controversy really about?

At the time of Galileo, in the early part of the seventeenth century, the
generally accepted cosmology was that of the Greek philosopher Aris-
totle (– ). He had pictured the universe as a sphere of limited size
with the earth at the center. About the earth, there were seven solid,
transparent, crystalline, spherical shells arranged like the successive lay-
ers of an onion. These carried respectively the moon, Mercury, Venus,
the sun, Mars, Jupiter, and Saturn. There was, in addition, an outer
spherical shell carrying the fixed stars. God was thought to move this
outer shell and the motion was in turn communicated to the inner ones.

According to Aristotle, the spherical layer carrying the moon con-
stituted a fundamental boundary on either side of which there operated
distinct sets of laws. Below the moon there was to be found imperfection
and decay. In contrast, the moon itself and the heavenly bodies beyond
existed in a changeless world of perfection. Such a worldview was later,
of course, to accord well with Christian philosophy, which was also to
associate a perfect heaven with the higher realms.

Aristotle’s ideas were subsequently elaborated by Ptolemy in about 

. While retaining the idea that all heavenly motion must ultimately be
related to the “perfect” figure of the circle, he recognized that the
motion of the planets was in fact rather complicated. Instead of moving
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at a steady pace across the sky like the background stars, the planets
would sometimes slow down, or even stop and reverse their motion for
a while before resuming their onward progress. It was to account for
this irregular motion that Ptolemy introduced the idea that, instead of
the planets moving in a circle about the earth, they actually moved in a
circle about a point that was itself moving in a circle about the earth. The
combination of these two circular motions could then reproduce the
gross features of what was observed. By the introduction of further geo-
metrical devices, which I shall not describe, the agreement could then be
made even more exact.

It is important to recognize that this picture of the world was not to
be regarded as mere idle speculation; it was a cosmology firmly rooted
in the laws of physics prevailing at the time. According to these, the earth
was “the natural home” of heavy objects. This was demonstrated by the
way all heavy objects fall toward the earth on being released and, more-
over, by the manner in which the heavier ones fall faster than the lighter
ones (or so it seemed). The natural state of motion of a heavy object was
one of rest, as could be demonstrated by the way it required a force to
keep it moving (once again, common experience seeming to indicate this
to be the case). The earth, as the home of heavy objects, could naturally
be assumed to be itself very heavy; it would therefore require a very
large force to keep it moving. As no such force was in evidence, the con-
clusion had to be that the earth was at rest. Confirmation of this was pro-
vided by observations of the moon, the clouds, the air, and the birds
flying in the air. If the earth had been moving through space, there
would have to be forces exerted on all these various objects in order that
they should be able to keep up with the earth. There were no such
forces, so the earth could not be moving.

Thus the Aristotle/Ptolemy worldview of a fixed earth about which
the heavenly bodies moved not only accorded well with observation but
was perfectly in tune with the scientific laws of the time. The ideas of
cosmology and of physics were closely interwoven and because of the
beautifully self-consistent, integrated picture they presented, one can
understand a natural reluctance at having this orderliness upset.

It was this same worldview that appeared to agree with a literal
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interpretation of certain passages in the Bible, passages seemingly indi-
cating that the earth was fixed and the heavenly bodies moved. For
example, we have:

Then Joshua spoke to Yahweh, . . . Joshua declaimed: “Sun,
stand still over Gibeon, and, moon, you also, over the Vale of
Aijalon.” And the sun stood still, and the moon halted, till the
people had vengeance on their enemies.

You fixed the earth on its foundations, unshakeable for ever
and ever:

The sun rises, the sun sets; then to its place it speeds and there
it rises.

High above, he pitched a tent for the sun, who comes out of
his pavilion like a bridegroom, exulting like a hero to run his
race. He has his rising on the edge of heaven, the end of his
course is its furthest edge, and nothing can escape his heat.

The uniqueness of the position of the earth seemed attested not only
by such passages, but also by a general feeling that it was only right and
proper that humans, being the special object of God’s concern, should
occupy a home in the prime, central position; this was a view constantly
reiterated from the pulpit.

With cosmology, science, and religion combining to present a united
front, it is perhaps not surprising that when Copernicus in  published
his theory that the sun was at the center and immovable and that the
earth was but a planet like any other and was going around it, hardly
anyone took the idea seriously. A further reason for ignoring his theory
was that it was very complicated. Contrary to popular misconceptions
of today, the Copernican theory did not bring about a great simplifica-
tion; on the face of it, there was little to recommend it over the Ptole-
maic hypothesis. It is true the apparent motion of the background stars
could be explained in terms of the earth rotating on its axis. But most of
the other intricate motions were still there. Indeed, Copernicus found it
necessary to call upon about twice as many circles as Ptolemy used: he
had planets going in circles about points that were going in circles about
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points that were going in circles about the sun! (No one had yet come up
with the idea of planets moving in ellipses.)

Added to this complication, of course, was the fact that the Coperni-
can scheme, unlike the old one, flew in the face of all known physics.
Copernicus had freely to admit that the idea that the earth rotates is
“almost in opposition to commonsense.” He was also aware that he had
no answer to why the loose objects on the surface of the earth were not
left behind, nor why the clouds did not progressively drift toward the
west. For these and other reasons, he foresaw that his ideas would meet
with strong opposition:

The scorn which I had to fear on account of the novelty and
absurdity of my opinion almost drove me to abandon a work
already undertaken.

Note that what Copernicus had to fear was not persecution by the
church, but the derision of his fellow astronomers and scientists. The
church itself did not take a serious interest in the matter for another sev-
enty to eighty years. This was when a new champion of the cause came
on the scene: Galileo.

Galileo, at the age of twenty-five, was already professor of mathe-
matics at Pisa. Though it is now thought unlikely that he ever dropped
objects from the leaning tower in that city, it was about this time he
began his thoroughgoing revision of the basic laws of motion. He found
that heavy objects did not fall faster than lighter ones if suitable
allowance was made for the effects of air resistance. Neither did objects
require forces to keep them moving—the slowing-down commonly
observed being attributable to friction. Having thus gone far toward
undermining the physics upon which the Aristotelian cosmology was
based, he quickly came to an acceptance of the Copernican view.

At first, he was reluctant to make his views known for the same rea-
son as Copernicus—fear of ridicule. He wrote in a letter:

I have written many arguments in support of him and in refu-
tation of the opposite view—which however, so far I have not
dared to bring into the public light, frightened by the fate of
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Copernicus himself, our teacher, who though he acquired
immortal fame with some, is yet to an infinite multitude of
others (for such is the number of fools) an object of ridicule
and derision. I would certainly dare to publish my reflections
at once if more people like you existed; as they don’t I shall
refrain from doing so.

In , Galileo, who by then was forty-five years old, learned of the
invention of the telescope. He built an instrument for himself and
turned it upon the heavens.

The first astonishing result was that the moon was not the perfect
sphere expected of heavenly bodies; it was pitted with craters and had
mountains. Such imperfections were not in accord with the tenets of
Aristotelian philosophy. A second observation was that Jupiter was
accompanied by moons. These were seen to be going round the planet
and, contrary to expectations, showed no signs of being left behind
despite the absence of any agency propelling them along. This lent
weight to the Copernican view that our own moon, alone among the
heavenly bodies, went about the earth and was able to keep up with it as
together they circled the sun. A third result was one that Copernicus
himself had predicted would be a crucial test—the phases of Venus. If
Venus really were circling the sun in an orbit somewhat smaller than
that of the earth, then it should exhibit phases like the moon. Moreover,
it should change in apparent size depending on whether it were close to
the earth on the same side of the sun, or far away on the opposite side.
Both these effects were clearly seen by Galileo.

Much encouraged by these results, which he took to be conclusive
proof of the Copernican scheme, Galileo published his findings. His
views were greeted with hostility. This stemmed mostly from his fellow
university professors who felt their professional reputations had been
imputed. Many refused even to look through the telescope, preferring to
dismiss what Galileo had claimed to see as mere illusions generated by
the dubious distorting pieces of glass in it.

The reception given by the clerics on the other hand was, on the
whole, favorable. The Jesuit mathematicians of the Roman College were
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quickly won over, and Galileo was given a cordial interview with Pope
Paul V. Although some clerical figures were concerned that the author-
ity of scripture was being called into question, Galileo’s standing with
the church at this time was high. This pleased him because he was a
devout Catholic and was anxious to do nothing to embarrass the church.
His personal conviction was that truth came both from observations of
nature and also from the Bible. It was not possible for one to contradict
the other. Where there were passages in the Bible apparently purporting
to claim that the earth was fixed and the sun moved, these were not to
be accorded a literal interpretation; instead, their true meaning had to be
sought elsewhere.

It was this intrusion of a layperson into theological matters that
caused the Roman authorities unease. Who was Galileo to be instruct-
ing the people on how they should and should not read the Bible? What
made matters worse was that Galileo was making free with these opin-
ions at a time when the church was becoming more sensitive regarding
its attitude toward the Bible in general. Recall that all this was happening
in the aftermath of the Reformation a hundred years earlier. The Protes-
tants having firmly asserted their adherence to the authority of the Bible
rather than that of the pope, the Roman Catholic Church had become
anxious to reassure the faithful of its own commitment to scripture.

The leading Protestant, Martin Luther, had already denounced the
Copernican theory by appeal to scripture: 

This fool wishes to reverse the entire science of astronomy;
but Sacred Scripture tells us that Joshua commanded the sun
to stand still, and not the earth.

In the circumstances, it was not surprising that the Roman authorities
were not keen to expose themselves to the accusation that they tolerated
a free and easy attitude toward the Bible. In , this unease came to a
head and Galileo was summoned before the chief spokesman for the
ecclesiastical position on matters of controversy. As a result of this meet-
ing, Galileo, while being permitted to continue to discuss the pros and
cons of the Copernican system, had in the future to refrain from claim-
ing that the theory necessarily represented the truth (and therefore by
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implication necessitated a reinterpretation of scripture). He should dis-
cuss the theory merely as a hypothesis. Galileo agreed to this.

Seven years later, Pope Urban VIII was elected. This caused Galileo to
entertain hopes that the restriction would be lifted. He had been on good
terms with the new pope while the latter had still been a cardinal. The
pope had a great interest in natural philosophy and had earlier written
Galileo a letter of congratulation and even a poem to celebrate the dis-
coveries made by the telescope. Galileo thought that such an enlight-
ened pope would surely allow him to say whatever he wished. Soon after
the election, the Pope granted Galileo several audiences. However, he
did not lift the restriction—the Copernican theory had still to be spoken
of as an unproven hypothesis.

Galileo was now getting on in years. His friends, together with the
pope, encouraged him to write a definitive work that would set out
clearly the claims of the rival theories of Aristotle/Ptolemy and Coper-
nicus. Accordingly, he set to and began to write his famous book Dialogue
Concerning the Two Principal Systems of the World. It was to be in the form
of a Socratic dialogue involving three participants: Salviati, who speaks
for Galileo in favor of the Copernican theory; Simplicio, who takes the
traditional Aristotelian line; and Sagredo, who is (supposedly) impartial.

The pope seemed keen on the project and not only suggested the title
of the book, which Galileo agreed to adopt, but also urged him to
include an argument of his own. This roughly went along the lines:

God is all powerful and so could have established the machin-
ery of the universe in such a way that man could never hope
to penetrate its mysteries. Moreover, he could arrange things
such that all the evidence pointed to one particular mecha-
nism at work—without it actually being that mechanism at
all. Thus, even if man were in possession of everything that
constituted total proof of a particular mechanism, one still
could not be absolutely sure that, in truth, it did correspond
to reality.

Though Galileo could hardly have been enthusiastic about including
such a fatuous argument, he nevertheless agreed to this as well. On com-
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pletion of the manuscript, he took it to the church censors for per-
mission to publish. The censors judged that Galileo had more or less
abided by the strict letter of the restriction applied to him and had con-
sistently referred to the Copernican theory as a hypothesis. The book
received the seal of approval, and it was printed in . It caused a sen-
sation. In no time all copies were sold. Everyone was talking about it.

But also in no time, Galileo was in deep trouble. Within a year of the
appearance of the book he was on trial for heresy. Why? What had
caused such a dramatic reversal in his fortunes? We do not have to look
far for reasons.

In the first place, while it was true that Galileo had presented the
arguments for two possible worldviews, the so-called dialogue was one-
sided to the point that there could only be one conclusion. Simplicio’s
defense of Aristotle was devastatingly torn to pieces on all counts and he
himself, as the spokesman for this view, was left looking inept and fool-
ish. All the evidence that had been marshaled supported the Copernican
view: the evidence of the telescope and also additional powerful argu-
ments concerning the cause of the tides that Galileo had recently devel-
oped. So although he had technically complied with the church ruling,
it had been done in such a blatantly tongue-in-cheek manner that it was
tantamount to having flouted it.

Worse was to come. The pope, you remember, had himself asked for
the inclusion of an argument of his own devising. Galileo, as we saw,
complied with the request. But how tactlessly he had done it! The pope’s
argument, almost word for word, was put into the mouth of the now
discredited Simplicio. Having been comprehensively defeated by Salviati
on all counts, Simplicio, as a last desperate act had this to say, in his clos-
ing speech, about Salviati’s arguments:

I do not consider them true and conclusive; indeed, keeping
always before my mind’s eye a most solid doctrine that I once
heard from a most eminent and learned person, and before
which one must fall silent, I know that if asked whether God
in His infinite power and wisdom could have conferred upon
the watery element its observed reciprocating motion using
some other means than moving its containing vessels, both of
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you would reply that He could have, and that He would have
known how to do this in many ways that are unthinkable to
our minds. From this I forthwith conclude that, this being so,
it would be excessive boldness for anyone to limit and restrict
the Divine power and wisdom to some particular fancy of
his own.

To which Salviati sarcastically replied:

An admirable and angelic doctrine, and well in accord with
another one, also Divine, which, while it grants to us the right
to argue about the constitution of the universe (perhaps in
order that the working of the human mind shall not be cur-
tailed or made lazy) adds that we cannot discover the work of
His hands.

No one at the time could have failed to recognize that the “most emi-
nent and learned person, before which one must fall silent” could have
been anyone other than the pope himself. Overnight Galileo had, in
effect, made the pope a laughingstock. In so doing, he had sealed his
own fate; from what is known of the character of the pope, he was not
a man with whom it was safe to take liberties.

The outcome of the trial itself was that, under a nominal threat of
torture, Galileo was commanded to declare himself against the Coper-
nican theory. I say “nominal threat” because it was merely a form of
words, it being well-known that it was illegal to torture anyone of
Galileo’s age. (It was this verbal threat that was later to give rise to the
unfounded belief that Galileo had actually been tortured.)

Ultimately Galileo agreed to renounce his belief in the Copernican
view. His famous, or rather, infamous abjuration began as follows:

I Galileo, son of the late Vincenzio Galilei, Florentine, aged
seventy years, arraigned personally before this tribunal and
kneeling before you, Most Eminent and Lord Cardinals
Inquisitors—General against heretical pravity throughout the
entire Christian Commonwealth . . . with sincere heart and
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unpretended faith I abjure, curse, and detest the aforesaid
errors and heresies. . . .

The Dialogue was placed on the Index of forbidden books. Galileo was
sentenced to life imprisonment and as a penance was ordered to say the
seven penitential psalms once a week for three years. The sentence was
commuted immediately—indeed it was set aside before it had even been
signed and ratified by the pope. The fact that he was formally sentenced,
of course, later gave rise to the subsequent stories of Galileo languishing
in prison. In truth, he never saw the inside of a prison. He was not even
lodged there for the duration of the trial, living instead in a comfortable
five-room suite with a servant provided to look after his needs. In the
end, he was even excused the necessity of saying the penitential psalms,
his daughter, a Carmelite nun, being permitted to say them for him.

I have dealt with the case of Galileo in some detail. This, I think, is
justified because it is only right that the record be put straight. In the
first place it has to be admitted that the church still emerges from the
episode with little credit, but at least the picture is not as black as it is usu-
ally painted. Second and more importantly, we see that the incident was
not the big Science versus Religion confrontation some people would
have us believe, but rather a petty and inconsequential squabble. By far
the dominant motivation behind the trial was something that appears
nowhere in the charges: the pope felt personally betrayed, tricked, and
insulted by a former friend. Galileo was himself in no doubt that this
was what the trial had really been about. Years afterwards he was to
write in a letter:

I hear from Rome that His Eminence Cardinal Antonio and
the French Ambassador have spoken to His Holiness and
attempted to convince him that I never had any intention of
committing so sacrilegious an act as to make fun of His Holi-
ness, as my malicious foes have persuaded him and which was
the major cause of all my troubles.

I am of the opinion that Galileo never intended deliberately to ridicule
the pope; rather it was his enthusiasm for the Copernican theory that ran
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away with him. I feel also it would be wrong to lay the blame wholly on
the pope. He had been placed in an invidious position. Quite apart from
feeling personally insulted, he had to take into account that many inter-
preted Galileo’s action as a deliberate affront to the headship of the
church. Though he might have overlooked a personal embarrassment,
he could not ignore what was considered to be a slight on the dignity of
his office.

Looking back, it is easy to see that the incident should never have
been allowed to happen. As we considered at length when discussing the
reception given to Darwin’s theory of evolution, certain passages in the
Bible were never intended to be taken as literally true. One should have
no more tried to deduce from those passages quoted earlier that the sun
moves than one would from references made in our post-Copernican
world to the sun “rising” and “setting” and “going behind a cloud.” So,
even if the controversy had genuinely been about the subject of the
official charges laid against Galileo, it was embarrassing nonsense.

Fortunately, the church does seem to have learned a lesson. These
days it is inclined to walk more circumspectly where scientific matters
are concerned. Recently, in response to calls for a ban on the works of
the modern scientist-cum-theologian, Teilhard de Chardin, Pope Pius
XII declined with the wry comment: “One Galileo in two thousand years
is enough.”
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16   
The Significance of the Individual  

W     Dialogue from the Index in , the
Galileo affair was, at last, brought to an official close. The Copernican
theory was acknowledged to have won the day; the argument was over.
But the discoveries of Galileo left a legacy: the uncomfortable feeling
that the status of humans was not what it had earlier been assumed to be.

The realization that the earth was only a planet much like any of the
others circling the sun was later to be followed by the disclosure that
there was not even anything particularly special about the sun; it was
but a medium-sized star occupying an undistinguished position about
two-thirds of the way out from the center of our galaxy. The galaxy itself
was also quite ordinary, no different from any other. The victory for
Copernicus then, was not the end of the matter; it marked only a begin-
ning. Aristotle’s crystalline, spherical shells having been breached, the
telescope was to thrust the horizons further and further back, each new
revelation displaying ever greater stretches of space. From its furthest
depths, it takes light some , million years to travel to us, even
though it is traveling at a speed of , kilometers per second. Con-
fronted with such immensity, it is hard to believe that so vast a place was
intended specifically to accommodate us—or even, for that matter, life
in what one presumes to be its many forms throughout the universe.
Somewhat extravagant, perhaps?

And that, as I said, is just a start. The more one learns about the
nature of the cosmos, its history and likely future, the more one is likely
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to conclude that, far from being home for life, the universe is positively
hostile. For instance, most of the universe is incredibly cold. That is why
many planets, like the outermost planets of the solar system, are freez-
ing. To be warm a planet needs to be close to a star. But get too close—
like Mercury and Venus—and they become too hot. Planets either have
no atmospheres, or if they do have one, it is unlikely to be the right sort
for sustaining life. And of course the most prominent objects in the sky,
the sun and the other stars, are in themselves balls of fire and hence not
suitable places to find life. 

For the great majority of the history of the universe there was no intel-
ligent life. In , million years our sun will swell up to become a red
giant star. Our planet will become unbearably hot, and all life will be
burned up. This assumes that life has not already been eliminated through
the violent impact of a meteorite, like the one that hit Jupiter recently.

And what of the long-term future of the universe as a whole and of
life elsewhere? Having spoken much about the origins of the universe in
the big bang, it is only natural for us now to ask how it will all end.

We have seen how the universe is expanding. The distant galaxies of
stars are still receding in the aftermath of the big bang. But as they rush
off into the distance, the expectation is that they ought to be slowing
down. This is because each galaxy exerts a restraining gravitational
attraction on every other one. Keep this up, and eventually the galaxies
will be brought to a halt. Except that we have to remember that the force
of gravity reduces with increasing distance. So the slowing-down force
is steadily reducing with time. The big question then becomes whether
gravity will have managed to stop the galaxies before its force essentially
vanishes to nothing, or whether the speeds of the galaxies are so great
they will succeed in escaping the pull of gravity. 

According to the first possibility, the galaxies will one day come to a
halt, and from then on will be drawn back toward each other. All their
separations will reduce until eventually everything comes piling back on
top of each other in a big crunch—with obviously the extinction of all
life. So that is one possible scenario. 

The alternative is that gravity is too weak to stop the galaxies, and
they will continue flying apart forever. What would be the significance
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of that for life in the cosmos? Each star has only a limited amount of
fuel. Eventually its fires must go out. For a medium-sized star like the
sun that takes a time of the order of , million years (the sun is about
halfway through its active life). More massive stars have more fuel, but
they achieve higher temperatures and burn their fuel faster—so much
faster they might live for only  million years. As each star exhausts its
fuel, it becomes cold and no longer able to keep companion planets
warm enough to sustain life. 

Mind you, new stars continue to form. A star is created when some of
the hydrogen and helium gas originally emitted from the big bang col-
lects together under the influence of its mutual gravity. It squashes
down, heating up as it does so (in the same way as air squashed down in
a bicycle pump gets hot). If enough gas is collected, the temperature rise
becomes sufficient at the center to ignite nuclear fusion. In a very hot
gas, the atomic nuclei are moving about so fast they can fuse together to
form heavier nuclei. These heavier nuclei are so efficiently packed
together that they are able to release unwanted energy—the energy of
nuclear fusion. (The modest heat of the squashed-down gas acts only as
a trigger to get the much more energetic nuclear fusion reactions going,
in the same way as the lighting of a domestic coal fire involves first set-
ting light to some screwed-up paper—the small output of heat from this
being the trigger to get the coal burning.)

Not all the gas from the big bang was used up in producing the first
generation of stars. Our own sun was one of those formed at a later
stage. Still more stars are to be seen today in the very earliest phases of
getting under way. But it is clear that this is not something that can go
on indefinitely. At some stage, all the hydrogen and helium gas will have
been drawn together to form stars, or will have been dispersed so thinly
as never to be incorporated into a star. From then on the last stars live
out their active lives and die. Everything cools down, and we are left
with the so-called heat death of the universe.

So what we find is that if we are dealing with a universe where the
expansion goes on forever, there will come time when everywhere has
become so freezingly cold that there can be no further life. One is then
left with an ever-dispersing, lifeless universe for an infinity of time. In
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fact, of the two scenarios—big crunch or heat death—it is the latter that
is expected to prevail. This is because in the last few years, it has been dis-
covered that the most distant clusters of galaxies, far from slowing down
under the influence of their mutual gravity, actually appear to be accel-
erating off into the distance. This must be due to some hitherto
unknown force that becomes significant at large distances. But either
way, big crunch or heat death, the future is bleak as far as the future of
life anywhere in the cosmos is concerned. For this reason, one some-
times hears the view expressed that life is but an accidental by-product
of no lasting significance.

Or is it? 
In the first place we need to guard against being irrationally over-

whelmed by the sheer size of astronomical objects. Certainly there are
contexts where size is significant. From a purely physical standpoint, the
sun is clearly more important than we are. After all, we go round the sun;
the sun does not go round us. But would you want to swap places with
the sun? Even though you might like to feel important, is that sufficient
reason for changing places? The answer obviously is no. What is the
point of being important if you don’t know that you’re important—and
presumably the sun does not know that it is important because it does
not know anything—it is not conscious. The sun is a big but essentially
simple structure—certainly simple compared to the complexity of the
human brain—that complexity being linked in some way to the mys-
tery of our consciousness. No, when it comes to the question of human
dignity, we surely ought to be more concerned with consciousness than
with questions to do with mere size. As Blaise Pascal once put it: 

It is not in space that I must seek my human dignity, but in the
ordering of my thought. . . . Through space the universe grasps
me and swallows me up like a speck; through thought, I grasp it.

So much for wise words dating from the seventeenth century. I wish
now to change tack and introduce you to some reflections on the cosmos
of a very different nature. These have surfaced only comparatively
recently—in the last two or three decades. They go under the general
heading: The Anthropic Principle.
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To see what it is about, I want you to imagine that you are a god—a
god who is about to make a universe. You have freedom to choose the
laws of nature and the conditions under which your imaginary uni-
verse is to operate. The only constraint is that it should be a universe
tailor-made for the development of life—the kind of universe God pre-
sumably ought to have created if it were really intended primarily as a
home for life.

The first decision is how violent to make your big bang. You might
feel, for example, that the actual big bang was somewhat excessive if the
aim was merely to produce some life-forms. It turns out that if you make
the violence of your big bang somewhat less—only a little less—then
the mutual gravity operating between the galaxies will get such a secure
grip that the galaxies will slow down to a halt, and will thereafter be
brought together in the big crunch scenario we discussed earlier. More-
over, all this happens in a shorter time than , million years—the
time needed for evolution to produce us. So, turn the wick down, and
you get no intelligent life.

All right you might say, I’ll turn the wick up; I’ll have a really spectac-
ular big bang—an explosion even more violent than the actual one. What
happens now is that the gases come out of the big bang so fast that they
do not have time to collect together to form embryo stars before they are
dispersed into the depths of space. There being no stars, you get no life. 

In fact it turns out that as far as the big bang violence is concerned, the
window of opportunity is exceedingly narrow. If you are to get life in
your universe, the thrust must be just right—the same as the actual uni-
verse has managed to do.

The next point to consider is the force of gravity. How strong will you
make it in your imaginary universe? You might feel, for example, that
gravity in this actual universe is uncomfortably, and at times danger-
ously, strong. Make it weaker and you could fall off a high cliff without
getting hurt—very convenient. The trouble is, if you do make your grav-
ity weaker than it actually is, when the gas clumps together after the big
bang, the gravity force operating between the gas particles will not be
sufficiently strong to collect enough to produce a temperature rise suffi-

cient to light the nuclear fires. No nuclear fires means no stars, and no
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stars means no life.
On the other hand, you must be careful not to have your gravity too

strong. That way you would get only the very massive types of star.
Recall what I said earlier about massive stars burning themselves out in
only  million years. For evolution to take place you must have a steady
source of energy for , million years—you need a medium-sized star
like the sun. Indeed when you come to think of it, the sun is a remark-
able phenomenon. After all, what is a star? It is a nuclear bomb going off

slowly. Have you any idea how difficult that is to achieve? Ever since the
end of World War II, scientists have been working on projects aimed at
harnessing the energy of nuclear fusion for peaceful purposes, but are
still a long way off from doing so. Yet the amazing thing is that the sun
manages this. The sun consists of a nuclear furnace at the core, with a
dense cloud of hydrogen gas surrounding it. The secret of its operation
is the way the force of gravity in the sun conspires to feed the new hydro-
gen fuel into the nuclear furnace at just the right rate for the nuclear
fires (governed by the nuclear force—an entirely different force from
that of gravity) to consume it at a steady rate extending over a period of
, million years.

So, in order for there to be life, the force of gravity must be neither too
strong nor too weak. The range of permissible values for its strength is
very narrow. And yet, that is where the gravity of the actual universe
lies. How did the actual universe manage to do this—first getting the
violence of the big bang right, and now the strength of gravity? Are we
to regard this as just coincidence?

Next we must turn our attention to the materials from which you will
need to build up the bodies of living creatures. This is no small matter.
After all, what do you have coming from the big bang? The two lightest
gases—hydrogen and helium—and precious little besides. And it has to
be that way. Remember you need a violent big bang to stop the universe
from collapsing back in on itself prematurely. And because of that vio-
lence, only the lightest nuclei could survive the collisions occurring at
that time; anything bigger would have been smashed up again soon after
its formation. But you cannot make interesting objects like human bod-
ies out of just hydrogen and helium. So the extra nuclei—those that go
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to make up the ninety-two different elements found on Earth—must
somehow be manufactured after the big bang. That is where the stars
have another important role to play. Not only do they provide a steady
source of warmth to energize the processes of evolution, they first serve
as furnaces for fusing light nuclei into the heavy ones that will later be
needed for producing the bodies of the evolving creatures.

But we are not home and dry yet. Perhaps the most important atom
in the making of life is that of carbon. In a sense it is an especially
“sticky” kind of atom very good at cementing together the large mole-
cules of biological interest. But forming a nucleus of carbon is by no
means easy. Essentially it consists in fusing three helium nuclei together.
This is as unlikely as having three moving pool balls colliding simulta-
neously. Without my going into the details as to how this comes about,
let me just say this: basically, how big one subatomic particle looks to
another depends upon their approach speed. At certain special approach
speeds, the particles can look exceptionally large; the chances of them
now colliding are correspondingly higher. This is called a “nuclear reso-
nance.” What happens in stars is that two colliding helium nuclei stick
together for a fleeting moment to form an unstable version of beryl-
lium. Normally one would expect this to break apart before a third
helium nucleus has time to collide with it to form a carbon nucleus.
Except that at the approach speeds to be found in stellar interiors there
just happens to be a nuclear resonance whereby the beryllium nucleus
looks enormous to the approaching third helium nucleus; fusion is thus
able to take place with the production of carbon. This is so highly for-
tuitous that its discoverer, one-time atheist Fred Hoyle, now declares “a
commonsense interpretation of the facts suggests that a superintellect
has monkeyed with the physics.”

So we have our precious carbon. A collision between some of these
carbon nuclei and further helium nuclei yields oxygen—another vital
ingredient for life—and so on. Thus you must be sure in your imaginary
universe to incorporate a fortuitous nuclear resonance. 

Does this mean that the stage is now set for evolution to take over
and convert these raw materials into human beings? Not so. We have
our materials, but where are they? They are in the center of a star at a
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temperature of about  million degrees. Hardly an environment con-
ducive to life. The materials have to be ejected. But how? What hap-
pens in the actual universe is that a proportion of the newly synthesized
material is ejected by supernova explosions. These occur when very
massive stars run out of fuel. They can no longer hold themselves up
against their own internal gravity and suddenly collapse in on them-
selves. But that raises a problem. How can an implosion produce an
explosion? This was a conundrum that exercised the minds of astro-
physicists for many years. In the event, the mechanism turned out to be
the strangest imaginable. The material is blasted out by neutrinos. Neu-
trinos are a kind of fundamental particle famous for hardly ever inter-
acting with anything. One could pass a neutrino though the earth from
one side to the other , million times before it had a : chance
of hitting anything. They are incredibly slippery. And yet it was neutri-
nos that blasted out all the material that was eventually to be incorpo-
rated into our bodies. How fortunate they were not any more slippery
than they are!

The material is now out among the interstellar gases. In time, this col-
lects together to form a dense cloud, which squashes down to form a
star. Outside the star there can be secondary eddies that settle down to
form planets. It is now possible to have rocky planets like Earth, Mercury,
Venus, and Mars. For the first generation of stars this had not been the
case because at that stage there had only been hydrogen and helium
around. Given a planet at a reasonable position away from the star for a
temperate climate to prevail, one has now at last got a chance of life
evolving from the primordial soup.

How likely this is to happen is not known. If one is a physicist one
tends to be impressed by the vast number of planets there must be out
there—in other words how many attempts one is allowed to produce
intelligent life. On this assessment, one is indeed home and dry. If on
the other hand you are a biologist, you might be more impressed by the
size of the hurdles that have still to be negotiated on the way to intelli-
gent life—like, for example, the formation of the first cell. You might
therefore be inclined to think that there must be some more “coinci-
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dences” to follow—biological ones this time rather than the physical
ones we have been considering.

Take, for instance, the copying process whereby DNA codes are
passed on from parent to offspring. Obviously this has to be done pretty
accurately; if it were not, the codes would not be preserved from one
generation to the next. But the copying must not be too accurate. Evo-
lution by natural selection requires that there be mistakes in the copying
process such as will give rise to new codes leading to characteristics that
can then be worked upon by natural selection to sort out the advanta-
geous variations from those that are not. If the DNA copying was done
as accurately as my computer making a back-up copy of the text of this
book, there would be no variations upon which natural selection could
work. Thus, the accuracy of the copying process has to be poised
between being too error-prone on the one hand, and too good on the
other. Is it yet another coincidence that the actual process manages to
strike a happy balance?

The sum total of all these coincidences that have led to the actual
universe being hospitable to life goes under the name “The Anthropic
Principle.”

It is impossible to put a hard figure on the likelihood of getting a uni-
verse suitable for the development of life from simply throwing together
a bunch of physical laws at random—laws incorporating arbitrary values
for the various physical constants. In talking, for example, about the
strength of gravity having to lie within a narrow range, it is impossible
to be more quantitative than that unless there is some way of specifying
a permissible range of values that the strength could conceivably take
on. If it could be any value whatsoever, then the finite range would be
divided by infinity, and the chances would be virtually zero. Whatever
the true odds come out to be, it is probably fair to say that to have a uni-
verse that, purely by chance, has characteristics conducive to the devel-
opment of life is less likely than winning first prize in a lottery—indeed,
winning first prize every time one decided to enter a lottery.

So we are faced with the simple fact that the universe, far from being
hostile to life, has seemingly bent over backwards to accommodate life.
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As the physicist Freeman Dyson has put it, “The universe knew we were
coming.” 

The mysterious appropriateness of the universe for the evolution of
life is something requiring explanation. There appear to be three possi-
bilities.

The first is to pin one’s faith on science, and to assert that in the end,
science will one day be able to demonstrate that there is no mystery;
there is no need to invoke coincidences. Things simply have to be the
way they are. From my own perspective as a scientist, I would hold out
little hope for that option.

The second way of addressing the Anthropic Principle is to assert that
our universe is not alone. There are a great many universes—perhaps an
infinite number of them—and they are all run on different lines with
their own laws of nature. The vast majority of them have no life in them
because one or more of the conditions were not met. In a few, perhaps
in only the one, all the conditions happen by chance to be satisfied and
there life was able to get a hold. The probability of a universe being of
this type is small but because there are so many attempts, it is no longer
surprising that it should have happened. We being a form of life our-
selves must, of course, find ourselves in one of these freak universes. 

This is a suggestion that has been put forward by some scientists, but
that does not make it a scientific explanation. For one thing, the other
universes are not part of our universe and so by definition cannot be
contacted. There is therefore no way to prove or disprove their existence.
Not only that, but the suggestion goes against the conventional way sci-
entific development has tended to go. Scientists generally go for the sim-
plest, most economical explanations. It is what we call the application of
Occam’s Razor. To postulate the existence of an infinite number of uni-
verses all run according to their own laws of nature is to go as far in the
opposite direction as is imaginable. Which is not in itself to say that the
idea of an infinite number of universes is wrong—merely that it does not
count as science. So, an infinite number of universes is the second way
of accounting for the Anthropic Principle. 

The third alternative is simply to accept that there is but the one uni-
verse, and that it is a put-up job; it was designed for life, the designer
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being God.
Now, one always gets a little bit worried over arguments in favor of

the existence of God based on design. As we have already noted, the
original argument from design (based on the way our bodies, and those
of other animals, are so beautifully fitted to fulfill their function that
they must have been designed that way) failed when confronted by Dar-
win’s theory of evolution—at least in terms of it being a knock-down
proof of God’s existence. Hence, I would urge caution on any religious
believers tempted to make too much of this new argument from design
—this one based largely on physics and cosmology rather than biology.
It is my contention that one can neither prove nor disprove God’s exis-
tence on the basis of such reasoning. If one is inclined to reject the idea
of God, then one can do so in the expectation that science will one day
show how the coincidences are not really coincidences at all, or it can be
done on the grounds of there possibly being many attempts at different
universes, so it is again not surprising that the world we know comes to
be the way it is. On the other hand, if one already believes in God on
other grounds, say on the basis of religious experience, then the sim-
plest explanation is in terms of a Designer.

While it can be argued, on the basis of the Anthropic Principle, that
life does seem to have a special kind of significance in the universe, that
in itself still does not necessarily mean that the individual creature counts
for much. Humankind in general, yes; but you and me as individuals? Set
against the teeming multitudes of humans on earth, to say nothing of
the other life-forms that probably populate outer space, can the Christ-
ian assertion of the significance of the individual person be sustained?

As far as the running of the universe is concerned, we as individuals
count for nothing. If you or I were to die, or indeed had never existed,
the main features of the universe would remain the same—the galaxies
would still be there and the life they support would continue unchanged.

There is nothing new in this. We have no need to speculate about life
on other planets to sense our own lack of consequence for the develop-
ment of life in general; the number of Chinese alone is as near infinity as
makes no odds (I even get this feeling of being overwhelmed by numbers
when attending a major sporting event). Admittedly, a few people—Cae-
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sar, Napoleon, Lincoln, Hitler—gain prominence of sorts, but their infl-

uence is transitory. As for the rest of us, even so brief a time as an hour
in the limelight is denied us. No, there is no escaping the fact that you
and I are insignificant not only on the cosmological scale, but also in
regard to fellow human beings here on Earth.

It is only when we lower our sights—to the level of the family or a
close circle of friends—that the assessment of our importance under-
goes a change. As a father or mother, husband or wife, son or daughter,
or best friend, we can begin to see ourselves as assuming a place of con-
sequence in the lives of others. It is only a limited kind of significance to
be sure, but real nonetheless.

The fact that our close acquaintances are alone in recognizing our
worth does not, of course, mean that they are any different from those
who do not. They are simply the ones who happen to have come into
contact with us. Had circumstances been otherwise, it would have been
a different set of people who would have got to know us and who would
by now be showing interest and concern in us. So, in addition to being
of actual consequence to those who happen to be around us, we are
potentially of consequence to a much wider circle of people.

Occasionally, this potential of the individual to arouse interest in
almost anyone is given a chance to manifest itself. A little girl, for instance,
might go missing from home; newspapers take up the story with banner
headlines, and in no time everyone seems to be concerned about her.
The popular press thrives on “human interest” stories such as these.

A different example of the power of the individual to evoke a response
came up recently at my local church. We had been trying to raise some
money to help with the education of children in developing countries.
Our attempts had not been very successful, so we abandoned the general
appeal and tried a different approach. Under the new scheme, ten peo-
ple were to band together to provide the money for the schooling of a
specific child. The contributors would receive regular school reports and
letters from “their” child and so be kept informed of his or her progress.
The idea caught on and, in the end, several teams of contributors were
formed to finance a number of children in different parts of the world.

It is the personal angle that is again emphasized in the TV and radio
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soap operas. These highly popular programs are not about exciting
events or great people. Instead, they concentrate on thoroughly routine
occurrences as they affect ordinary men and women. The success of
these series hangs on the degree to which they mirror real life and,
accordingly, the ease with which the audience can identify with the char-
acters and share in their problems.

The fact that perfectly ordinary people are capable, at least potentially,
of arousing wide interest should occasion no surprise. Considered in
isolation, the typical human being is a remarkable phenomenon: a rich
amalgam of thoughts, hopes, aspirations, insights, past experiences,
emotions, powers of reasoning, ability to love—all contained within a
physical body of breathtaking intricacy and beauty. Each of us is a crea-
ture of remarkable complexity and profundity and, as the Bible puts it,
“fearfully and wonderfully made.” That being so, why do we continue
to think of ourselves as lacking significance?

The reason has to do with what we understand by “significance.” To
be able to regard ourselves as significant, it appears we need to be con-
vinced not only that we possess intrinsic worth and are potentially an
object of concern and interest to others, but also that such potential is
actually realized and our worth universally recognized. It is in this latter
respect that the numbers argument comes into its own; in a world as
populous as ours, recognition beyond the immediate circle of acquain-
tances becomes a physical impossibility.

But, while accepting that true significance does require intrinsic worth
to be recognized, is it really the case that our self-esteem and dignity
should hinge on winning the attention of our fellow men and women?
Is it necessary that we leave our mark on the world? The Christian answer
is no. To the Christian mind, it is immaterial whether we are known to
many or to only a few. Our intrinsic worth is already fully recognized and
acknowledged—by God. Unlike ourselves, God is not subject to physi-
cal limitations. God is present everywhere, at all times, simultaneously
devoting attention to us all, each as individuals. It is through God our
potential worth is realized and becomes an actuality. It is through God
we become significant.

All very well, but to many, such a belief is nonsense. It flies in the face
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of the laws of nature—and in a manner far more serious than the per-
formance of any miracle. God being everywhere, at all times, attending
to everyone as individuals, appears to confront us not with a “mere” mir-
acle in which a law of nature is suspended, but with a situation that is
demonstrably, logically, impossible. Does not common sense establish
that this simply cannot happen?
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17   
God in and beyond Space and Time 

Q  G almost invariably contain within them some
underlying assumption about the nature of space and time: “When and
how did God come into existence?” “What lies outside the universe and
who created that?” “Where is heaven?” “What happens when it’s full?”
“Won’t it be boring doing the same thing for eternity?” “How can God
know what I shall do before I have done it?” These questions, together
with the problem posed at the end of the last chapter about God being
everywhere at the same time, are but a sample. Each of them arises from
a simplistic extension of everyday thinking: heaven is thought of as a
place much like any other and so has to be located somewhere; the uni-
verse is regarded as positioned somewhere in space, instead of being that
which establishes the space; creation is thought of as an event that hap-
pens in time like all other events, rather than that which marks the
beginning of time.

“Common sense” notions of space and time are so deeply woven into
our thinking that we are barely aware of them. They are assumptions of
the seemingly obvious. But, in fact, they are not obvious at all. Scien-
tists this century have subjected them to close scrutiny and exposed
almost all of them to be false. Though our familiar notions of space and
time might be adequate for the description of everyday objects and rou-
tine happenings—the context in which they were originally developed—
they fail under conditions of extreme speeds, heavy masses, vast spaces,
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or tiny distances. In such circumstances, possibilities previously thought
of as inconceivable become a reality.

Not that the typical member of the public is aware of this. As I have
said, the old ideas remain good enough if all one is concerned about is
living out one’s day-to-day life. But this lack of awareness of the revela-
tions of modern physics will not suffice if one is interested in questions
of a fundamental nature. If our usual thinking about space and time
cannot cope with the out-of-the-ordinary but still purely physical phe-
nomena to be found in the laboratory and in the far reaches of the cos-
mos, we must surely be on our guard when applying them to a sphere
that goes beyond that which is merely physical—the realm where we
have the temerity to attempt an explanation of God’s behavior.

Too often, in the past, thoughts about God have been small-minded.
Ancient attempts to describe the behavior of the gods appear to us amus-
ingly naive. The old gods were little more than overblown, larger-than-
life human beings or variants of animals equipped with a few magical
tricks. Their ways were often inscrutable, but in no different a sense to
the way our own behavior might strike others as unpredictable and
dependent on our mood. In essence, these gods could be understood by
the human mind for the simple reason they were nothing more than
products of the human mind.

Such criticism cannot easily be leveled at the God of Christianity. Here
we are dealing with a god that does not allow of any simple explana-
tion. The more one studies the Christian conception of the Divine, the
more subtle and complex it is found to be. There is something impene-
trable about it. It is as though one comes to a frontier of the knowable;
beyond lies that which, to the human mind, will never be completely
understood. This is how it should be. God, as we must expect, is all that
we are and more besides. By “more” I mean not only bigger, better, or
more powerful, but also “more” in the sense of being different—differ-
ent in some fundamental, subtle, and complex way that borders on the
unimaginable, the unthinkable.

Integral to the Christian conception of the Divine is the way God is
thought to relate to space and time. Though this relationship does not
conform in all respects to the requirements governing physical objects—
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nor should it—it is found to have more in common with the enriched
vision offered by modern physics than it does with the narrowly con-
fining limitations imposed by the view derived from everyday experience.
Any sensible approach to those apparently worrying questions about
God and heaven must, therefore, be made with some knowledge of the
modern view of space and time. This is not to say that I am about to
reveal the answers to those questions. On the contrary, what I think mod-
ern physics does is provide reasons for believing that questions derived on
the basis of outmoded ways of regarding space and time have no answers
at all; despite making grammatical sense and sounding like reasonable
questions, they are in fact devoid of meaning. To see how this comes
about we need to take a look at Einstein’s theory of relativity.

But first, a few words of reassurance might be in order! For all I know,
you might be one of those who regard the theory of relativity as science
at its most difficult and baffling. To hear some people talk, you would
think that only geniuses on a par with Einstein himself could ever hope
to understand it. This is far from true. But it is only fair to acknowledge
that relativity does pose its problems and represents something of a
departure from the kind of science we have until now been considering.
The topics we have touched on so far—mostly evolution, astronomy,
and a bit about atoms—have been comparatively straightforward. Admit-
tedly, it was difficult to gain a true feeling for the magnitude of some of
the quantities involved—the vast number of stars, or the smallness of
atoms—but there is no fundamental problem in understanding what is
meant by “a lot of stars” or by “a very tiny distance.” On coming to the
work of Einstein, however, we are faced with a challenge of a different
nature. Einstein undermines the very processes upon which our think-
ing is based. It is not a question of our having to extrapolate our present
thinking to encompass larger- or smaller-scale phenomena; rather, we
have to go back to the drawing board and examine the meaning to be
attached to the very words and concepts we customarily take for granted
and the assumptions in which our reasoning is rooted—assumptions that
until now we have regarded as common sense. As Einstein once mis-
chieviously remarked: “Common sense merely consists of those layers
of prejudice laid down in the mind before the age of eighteen.”
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Our approach to peeling off those layers of prejudice will not be
through a physics lesson—at least, I hope what follows will not strike
you as such. There will be no attempt to justify Einstein’s conclusions
through an examination of his arguments, nor, of course, will there be
any mathematics. Instead, I shall content myself with stating his con-
clusions without proof. This will be sufficient for our purposes, because
all I want you to get from the discussion is a general impression—that is
all—just an impression of the new understanding of space and time. So,
to the nonscientists I say: Take courage! You might well have to read the
ensuing pages more slowly and carefully than is your custom—the mate-
rial they contain is certainly not of a sort that can be skimmed through
lightly. But you ought to be able to make some sense of it.

Before setting out the conclusions of relativity theory, let me tell you
how Einstein initially came to consider such matters and what led him
to realize that there was something fundamentally wrong. His thoughts
began with a simple observation, obvious to anyone who has stopped to
think about it: when traveling at a steady pace in a straight line it is
impossible to tell that one is on the move. On board an aircraft or train,
there is, of course, some lack of steadiness, and the engine vibration or
bumpiness in the ride gives the game away. But, apart from these, we
eat, read, sleep, and generally conduct our lives in the same way as some-
one who is stationary. Einstein latched onto this idea and gave it a name;
he called it his Principle of Relativity. This principle states that the laws
of nature are the same for two people in steady uniform relative motion.
Though this might seem a pretty innocuous statement, Einstein recog-
nized that it was not so. He noticed that one particular law of nature,
familiar to all physicists at the time, did not appear easily to fit in with
his principle. This law predicted a value for the speed of light. Though
we customarily think of light as traveling instantaneously from one
place to another, in fact it travels at a fast but well-defined finite speed:
, miles per second (or if you prefer, , kilometers per second
). This value is the one predicted by the law. Now, if Einstein’s principle
holds for all laws of nature, including this one, then it has a most pecu-
liar consequence.

Suppose there are two observers traveling relative to each other; one
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might be stationary on the ground, the other flying overhead in an air-
craft. If they both look at a light pulse, then the law tells them that the
pulse travels at , miles per second relative to each of them. This
must be so because Einstein’s Principle of Relativity says the law applies
equally to both of them and the law only comes up with one value for
the speed of light. But that is odd—speeds do not normally behave like
that. If, instead of looking at the light pulse, they were both to observe,
for example, the drinks trolley being trundled up the aisle to the front of
the aircraft, they would come to different conclusions about the speed of
the trolley. According to the passenger in the aircraft it might be moving
at a leisurely  m.p.h. But for the person on the ground, the aircraft is
flying past at  m.p.h., the speed of the trolley in the aircraft will be 

m.p.h.—for this observer the two speeds must be added to get the total
speed of the trolley relative to the ground. So the speed of the trolley
depends upon the observer’s own state of motion. Not so, the speed of
a light pulse. Unlike any other object in nature, light has a speed that is
governed by a physical law and because this law is subject to the Princi-
ple of Relativity, it must be valid for everyone regardless of their own
motion; a light pulse must, therefore, be seen to travel equally fast
regardless of whether it is viewed from the ground or from the aircraft.
This conclusion ran contrary to the prevailing ideas of the time. Before
Einstein, it had been assumed that the figure of , miles per second
applied only to stationary persons, and anyone on the move would have
to make due allowance for their own motion.

Experiment came down firmly on the side of Einstein. The speed of
light has been repeatedly measured under a variety of circumstances—
some where the source of light moved and others where the person
making the observation moved. Always the result is the same: ,

miles per second. The speed of light is unique, just as Einstein thought
it should be.

So what is the implication of this discovery? It is not the obvious
one—that there is something “peculiar” about light; the significance goes
deeper. What has been called into question is our understanding of the
concept of speed and the way speeds behave, that is to say, the way they
add together. But what is speed? It is simply the distance traveled in a
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given time. So a revision of the concept of speed must necessarily imply
a corresponding revision of the underlying ideas about distance (i.e.,
space) and time. It was in this way Einstein was motivated to develop his
theory of relativity—undoubtedly one of the finest achievements of the
human mind.

But as promised, I shall now skip the detailed mathematical argu-
ments and simply present you with the results of relativity theory. All
that I shall now describe can be shown to follow from the Principle of
Relativity and the acceptance of the uniqueness of the speed of light—
a fact demonstrated by experiment.

According to relativity theory, the normal laws of motion are to be
regarded as only approximations to the truth. To be sure, their accuracy
at the speeds encountered in day-to-day life is of a very high order and
this, together with the fact that their formulation is reasonably simple,
ensures that they are still widely taught and used today. But they are,
nevertheless, only approximations to their more accurate and compli-
cated relativistic counterparts. In the example we gave of the trolley in
the aircraft, the figure of  m.p.h., arrived at by the straightforward
expedient of adding together the speeds of the trolley and aircraft, is
perfectly adequate, and we have no need to be unduly concerned that the
true value, according to the proper relativistic method of calculation, is
a little less: .    m.p.h. But at higher speeds, approaching
that of light, the discrepancy becomes more noticeable, the combined
speed dropping further and further below the value obtained by adding
the two independent speeds. Ultimately, one finds that if one is dealing
with light (so that one of the two speeds to be added is the speed of light
itself ), then the combined speed is no different from the uncombined
speed, the light pulse appearing to travel equally fast for both the pas-
senger in the aircraft and the person on the ground.

It can be shown that a direct consequence of this is that time as expe-
rienced by an aircraft traveler (the time used to judge the speed of the
light pulse) is not the same as time experienced by the stationary person.
The traditional idea that time is absolute—that it marches on at a steady
pace and is the same everywhere and for everybody—must be aban-
doned. To see what this means, imagine an astronaut traveling in an
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ultra-advanced rocket capable of going at speeds comparable to that of
light. Were she to go on a long journey, she would discover on her return
that she had aged less than her colleagues who had been left behind! If,
for instance, she had a twin brother who had opted to become a mission
controller at Houston rather than an astronaut like herself, their ages
would get out of step—she would now be younger than her brother. At
higher speeds, the effect becomes more marked; in particular, were she
to attain the speed of light itself, she would not age at all; as far as she is
concerned she accomplishes the journey in no time at all.

Spacecraft traveling at such speeds are, of course, still in the realms
of science fiction; the effect we are talking about, though, is real enough
and has been experimentally confirmed. An extremely precise clock
(one using atomic vibrations to control its time-keeping) has been flown
in an aircraft and compared with an identical one kept stationary on
the ground. It was found to lag behind the other by just the amount
Einstein would have predicted for the particular speed at which the air-
craft flew. An even more convincing experiment was one in which
radioactive subatomic particles were made to travel at a speed that was
only a fraction of a percent less than that of light. It was found that the
rate of the radioactivity slowed down by a factor of thirty compared to
normal—once again exactly what Einstein would have predicted in the
circumstances.

Not that this has anything to do with the long-sought secret of eter-
nal youth. Though it is true an astronaut traveling as fast as those
radioactive particles would age only one year if her journey had seemed
to us on Earth to have taken thirty years, her own experience of life
would not have been in any way abnormal; to her time would not have
appeared to drag. With everything in the spacecraft happening at a slow
pace—the rate of the clocks, her heartbeat, her breathing, her thinking,
and perception—life to her would appear to be proceeding at a perfectly
normal rate. A clock going thirty times slower than normal, examined
by a brain that is also ticking over thirty times slower, is perceived to be
keeping normal time. There is nothing aboard the spacecraft to provide
an absolute standard of time against which the astronaut can make a
comparison. This is not because all the bodily processes and all the equip-
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ment happen to be malfunctioning in the same way, or anything of that
kind. It is time itself that is being affected. Time, as we said, is not
absolute—it is relative.

That was the first example of our commonsense notions of time
being overturned. The second is equally startling: two people in relative
motion do not agree on whether two events occurring at different loca-
tions happen at the same time or not. Suppose, for example, synchro-
nized time signals are broadcast from two radio stations, one in New
York, the other in Boston. According to the broadcaster, they were both
emitted to coincide exactly with twelve o’clock midday. To a high-speed
astronaut passing overhead, the situation would not appear that way. If
traveling north, she would regard the signal from New York to have been
broadcast a little later than that from Boston; if she had been traveling
south, she would have reached the opposite conclusion—the one from
New York was broadcast first. The amount by which the broadcast times
differ would depend upon her speed, the lack of synchronization being
noticeable only when her speed approached that of light. The effect is no
illusion; the astronaut is making no mistake, her observations are not at
fault, neither has she incorrectly calculated the allowances she must
make for the finite time it takes for the signals to travel from the trans-
mitters to her receiver. The effect arises because time for the astronaut
is not the same as time for the stationary broadcaster. So we find that the
decoupling of one person’s time from that of another leads not only to
there being differing rates, but also to events that are simultaneous for
one not being simultaneous according to the other.

We turn next to the properties of space. Are these also affected by rel-
ativity? We can answer that fairly easily in the following way. Two peo-
ple in relative motion will agree on their relative speed. The mission
controller sees the astronaut’s spacecraft leaving him at the same speed
as the astronaut sees the earth receding from her. But speed, as we have
said, is the distance traveled in a given time, and the astronaut and mis-
sion controller do not agree about time. So how can they agree about the
speed? The answer is they also disagree about the distance traveled. If the
journey lasts thirty years according to the controller and only one year
according to the astronaut, then the latter concludes that at the agreed
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speed she must have traveled only one-thirtieth of what is usually
regarded as the distance from the earth to the star she visited; according
to her the star is closer. Motion therefore not only stretches out time, it
also contracts space.

Remarkable though these observations on differing times and dis-
tances might be, even more thought-provoking is the conclusion to
which they point. Close examination of the way these variations behave
allows us to trace them back to their source: the fact that we inhabit a
world that is not three-dimensional, as we are accustomed to think, but
four-dimensional. To understand what this means, one really ought to go
into the mathematics of the subject. This we clearly cannot do. Instead,
I shall give an analogy.

Imagine I am holding up a pencil in front of a projection lamp so that
it casts a shadow on a distant wall. As I rotate the pencil, the length of the
shadow varies; it looks long when the pencil is illuminated broadside-on
and short in the end-on position. Despite these changes in the length of
the shadow, however, the length of the actual pencil itself, of course,
remains the same. The fact that an object existing in three dimensions
gives differing two-dimensional projections according to the viewpoint
chosen is something we readily understand.

We now treat this as an analogy. Relativity tells us that three-
dimensional distances vary according to one’s viewpoint (which means,
in relativity, according to one’s speed). Could it be that the three-dimen-
sional distance is only a projection—a projection of an “object” that actu-
ally exists in four dimensions? If so, we might find that in spite of
differences in the three-dimensional projections, distances measured in
four dimensions are the same regardless of viewpoint. This turns out to
be the case. The four dimensions involved consist of our normal three
spatial dimensions, but now supplemented by a fourth. This fourth
dimension is very closely associated with what we understand to be time.
The four-dimensional “object” is the separation between two events. One
event might be the moment of launching a rocket from Earth, the other
its subsequent arrival at a star. Though astronaut and mission controller
disagree about both the spatial separation of the two events (the distance
between the earth and the star) and also their temporal separation (the
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journey time), they do agree over their separation in four dimensions.
The concept of four dimensions defies the imagination. I mean that

quite literally; we cannot form a mental image of it because our brains
are not made to work that way. As far as mental pictures are concerned,
once one has up-down, left-right, and backward-forward, we have
exhausted the possibilities and there seems no other direction in which
to go! This is where mathematics comes to the rescue. Confronted with
a situation like this, physicists set aside analogies. Instead, through the
use of mathematical equations, they find they are able to explore the
properties of four dimensions as easily as three. What the mathematics
of relativity reveals is that space and time are inextricably linked together
in a way that had never previously been appreciated.

Einstein did not let the matter rest there. Extraordinary though his
achievements had already been, he regarded this as only a beginning.
When he later incorporated into his theory the effects of gravity, he dis-
covered that yet further modifications to space and time were required.
Not only is it necessary to think of a four-dimensional space-time, but
one that can be affected by the presence of gravitational matter. One
consequence of this is that, close to a massive body such as the sun, the
shortest distance between two points is no longer a straight line but a
curve (hence the expression sometimes used: “curved” space-time). This
raises an interesting possibility: it concerns the overall curvature of
space-time produced by the sum total gravitational attraction of all the
matter in the universe. This global effect could give rise to a universe
that is finite in size (i.e., does not go on for ever and ever into space) and
yet at the same time had no edge, that is to say it would have no bound-
ary beyond which anything else existed. Once again this is a topic that
cannot be dealt with adequately in a nonmathematical way. However, in
view of its direct relevance to one of the questions posed at the begin-
ning of this chapter—the one to do with what lies outside the universe—
let me say a brief word about it with the help of a second analogy.

Think of a small insect crawling about on a very large surface. It starts
off from a certain point with the intention of crawling in a straight line
until it reaches the edge of the surface. Our intrepid explorer travels on
and on, supposing all the time that it is getting further and further away
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from its starting point and correspondingly closer to the edge. Imagine
its surprise when, suddenly in front of it, there is the point from which
it set out! How did this happen? There is really no mystery: the surface
was not flat—it was the surface of a rather large balloon. So, although
the insect had kept to a straight line within the two-dimensional surface,
the curvature in the third dimension (of which it was unaware) had the
effect of bringing it back to its starting point.

We now extend this idea. Instead of an insect moving on a two-
dimensional surface, we have an astronaut moving in three-dimensional
space. She leaves the earth in her spacecraft aimed in a given direction.
She continues in a straight line with the intention of reaching the edge
of the universe. Suddenly, ahead of her: the earth! This seemingly
bizarre outcome, though now largely discounted, had to be taken as a
perfectly serious possibility in the past. Physicists knew that the matter
of the universe (contained in the galaxies and in the various forms of
radiation passing through space) would tend to curve four-dimensional
space-time. The extent of the curvature would depend on the amount
of matter. If there were sufficient matter, then the universe would close
back on itself and give rise to this unusual round-trip journey. Under
these conditions, the universe would have a finite size (the actual size
depending on how far the astronaut had to travel in a straight line in
order to find herself back at her starting point), but there would be no
boundary to cross. In such a universe one could journey ceaselessly and
never come to an edge—there would be no “outside.” In point of fact,
it is now believed that the density of matter in the universe is insuffi-

cient to curve space back on itself in this manner. But I think you will
agree, it is a fascinating exercise to contemplate such possibilities!

I could talk indefinitely about the work of Einstein, but I have prob-
ably already said enough to give you a feel for what it is like to glimpse
the world through his extraordinary mind. You should now have some
understanding of why I say that modern science has undermined almost
all our customary assumptions concerning space and time. Though, as
I said earlier, none of this has much relevance for the way we live our
ordinary everyday lives (because we rarely come across conditions
where our normal rough-and-ready ideas of space and time are not good
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enough), a physicist probing the deepest secrets of the physical world
has no alternative but to look upon space and time from the standpoint
of relativity; for a physicist, it is essential to be aware of the true nature
of space-time and the range of possibilities that have now been opened
up.

This being so for the study of the physical world, the same must surely
apply when we inquire into the nature of God and the manner in which
God operates in space and time. The questions we ask should be at least
as profound as those asked by the physicist. Indeed, they need to be more
so, for we seek to go beyond that which is merely physical.

With this in mind, let us take a look at some of those questions we
posed earlier—the ones to do with God and heaven. We do this, remem-
ber, not with the intention of looking to relativity theory to provide the
answers. Rather, it is in order to examine their underlying assumptions
concerning space and time and to see how they measure up to the new
possibilities allowed by the latest physical theories.

For a start, there are those questions to do with heaven. Even if it
were a place like any other and in need of a physical location of some
sort, which I doubt, I cannot see this as a problem. Our thinking now
goes beyond three dimensions. The reason it took so long for the fourth
dimension to be recognized has to do with the way it is perceived diff-

erently from the other three. Could this be taken to mean that there
might be a fifth dimension perceived even more indirectly? At the time
of writing, there actually is a serious suggestion among physicists that
their theories might be pointing in the direction of there being as many
as eleven dimensions! What if there are more? Could there be dimen-
sions lying entirely beyond our perception—containing universes, the
existence of which we must forever remain ignorant—dimensions that
perhaps contain heaven? As for the idea that heaven would be boring,
with everyone playing endlessly on their harps, surely this does not
remain a worry when we now know that an astronaut traveling at the
speed of light (and so slowing down her time processes to a standstill)
would require all of eternity to strike a single note!

Then there are questions that imply that God can transcend time—for
example, through possessing knowledge of what is going to happen
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before it actually has happened. Whereas for us, time is perceived instant
by instant in a strictly sequential fashion, God is presented as someone
to whom all of time—past, present, and future—is known. Though this
seems to us almost incomprehensible, does that mean it is necessarily
impossible—logically impossible? By way of an answer, let me first ask
you whether you have ever stopped to think how odd it is that we willingly
accept the notion that all of space is in existence at each point in time and
yet we tend not to regard all of time as being “in existence” at each point
of space? It clearly has something to do with the difference in the ways in
which we perceive space and time. But that is not to say that our way is
the only one. An important result of relativity is that it has revealed hith-
erto unsuspected similarities between space and time. Instead of being
distinct and independent of each other as previously thought, space and
time are now recognized as being integrally bound up with each other in
an enlarged “space” of four dimensions. Though this does not mean that
time has now to be regarded as identical in every respect to the three spa-
tial dimensions—it clearly is not—one is, nevertheless, led to inquire how
close the similarities might be and the extent to which the roles of space
and time might be interchanged. In this way, it becomes legitimate to ask
why one should only regard the whole of space as being “in existence” and
not the whole of time. This thought comes home to me with particular
force when, in my work on relativity, I have to draw what are called
“space-time diagrams.” These are diagrams where one plots time along
a vertical axis and one of the spatial dimensions along the horizontal
axis. A point on this diagram represents a particle at a specific point in
space at a particular point in time. The line connecting all the points on
the diagram relating to the particle’s position at successive times repre-
sents, at a glance, the whole history of the particle and the way its posi-
tion changes with time. For any chosen point on the line, that part of the
line below the point represents the positions it occupied in the past,
while the part above the point represents its future positions. Looking
down on such pictures and seeing the particle’s past, present, and future
all on display often makes me wonder if this is what God’s perception of
space and time might be like. It certainly tends to make one reluctant to
adopt the dogmatic view that such a vantage point is impossible.
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Then there are questions to do with creation and what might have
happened or existed before that moment. One of the consequences of
Einstein’s later work was that the matter in the universe—the galaxies—
ought to be on the move, either rushing away or coming together. Astro-
nomers confirm that the galaxies are in fact moving apart. This is taking
place in the aftermath of the big bang, which is presumed to be the
moment of creation. But the creation of what? The contents of the uni-
verse, certainly. But not just the contents. 

In describing the big bang I have probably given you the idea that it
was an explosion much like any other explosion —bigger, yes, but essen-
tially the same. By that I mean that it takes place at a particular location
in space. But this is not how it was with the big bang. Not only was all
of matter concentrated initially at a point, but also all of space. There
was no surrounding space outside the big bang.

Yet another analogy might help: Imagine a rubber balloon. Onto its
surface I glue some small coins. The coins represent the galaxies. Now I
blow air into the balloon. It expands. Suppose you were a fly that has
alighted on one of the coins; what do you see? You see all the other coins
moving away from you—the further the coin, the faster it is receding
into the distance. A coin twice as far away as another is receding twice
as fast. 

But that is the observed behavior of the galaxies—they, too, are reced-
ing from us in exactly that manner. What does that mean? So far you
have probably thought of the galaxies as speeding away from us as they
move through space out into previously unoccupied outer space. But
with the balloon analogy in mind, we now have an alternative way of
interpreting that motion. It is not a case of the galaxy moving through
space, but the space between us and it expanding. The galaxy is being
carried away from us on a tide of expanding space. Just as there is no
empty stretch of rubber surface “outside” the region where the coins
were initially to be found (a region into which the coins progressively
spread out), so there is no empty three-dimensional space outside where
we and the other galaxies are to be found. 

It is this interpretation of the recession of the galaxies that leads us to
conclude that at the instant of the big bang, all the space we observe

156 god in and beyond space and time

Science and Renewal.qxd  6/20/05  5:36 PM  Page 156



today was squashed down to an infinitesimal point. Because of this, it
becomes natural to suppose that the big bang not only marked the ori-
gins of the contents of the universe, it also saw the coming into existence
of space. Space began as nothing, and has continued to grow ever since.

And if you find it hard to get your mind round that one (and who
doesn’t?) what about this: the big bang also marked the coming into exis-
tence of time. How does one arrive at that conclusion? Rather easily in
fact. It arises out of what we were saying earlier about the way time is
to be regarded as the fourth dimension. Space and time are indissolubly
welded together to form four-dimensional space-time. One cannot have
space without time, nor time without space. From this it follows that if
the big bang saw the coming into existence of space, it must also have
seen the coming into existence of time. This in turn means that there
was no time before the big bang. Indeed, the very phrase “before the big
bang” has no meaning. The word “before” necessarily implies a pre-
existent time, but where the big bang was concerned, there was none.

Now, for those who seek a cause of the big bang—a Creator God,
say—there is a problem here. Cause and effect refer to a sequence of
events occurring in time. For instance, boy throws stone (cause) is fol-
lowed by the window breaking (effect). Note the word “followed”: first
the cause, then the effect. But in the present context we are regarding the
big bang as the effect. For there to have been a cause of the big bang, it
would have had to have existed prior to the big bang. But this we now
think of as an impossibility. So does that get rid of the idea of God as cre-
ator of the world?

It certainly gets rid of the kind of creator God that most people prob-
ably have in mind: a God who at first exists alone. Then at some point
in time God decides to create a world. The fuse is lit, there is a big bang,
and we are on our way. God becomes the cause of the big bang. But as
we have seen, without time before the big bang, there could not have
been a cause in the usual sense of that word.

How does one respond to this? To understand why this actually does
not present us with a real problem, we need to draw a distinction
between the words “origins” and “creation.” Whereas in normal every-
day conversation we might use them interchangeably, in theology they
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acquire their own distinctive meanings. So for example, if one has in
mind a question along the lines of “How did the world get started?” that
is a question of origins. As such, it is a matter for scientists to decide,
their current ideas pointing to the big bang description. 

The creation question, on the other hand, is quite different. It is not
particularly concerned with what happened at the beginning. Rather it
is to do with: “Why is there something rather than nothing?” It is as
much concerned with the present instant of time as any other. “Why
are we here? To whom or to what do we owe our existence? What is
keeping us in existence?” It is an entirely different matter, one not con-
cerned with the mechanics of the origin of the cosmos, but with the
underlying ground of all being. 

It is for this reason one finds that whenever theologians talk about
God the Creator, they usually couple it with the idea of God the Sus-
tainer. God’s creativity is not especially invested in that first instant of
time; it is to be found distributed throughout all time. We exist not
because of some instantaneous action of God that happened long ago—
an action that set in train all the events that have happened subse-
quently—an inexorable sequence requiring no further attention by God.
We do not deal with a God who lights the fuse—and retires. God is
involved at first hand in everything that goes on.

One additional point before leaving the topic of the origins of time:
If there was no time before the big bang, does that mean God did not
exist before the big bang? 

God certainly exists in time and space. Through prayer we interact
with God, and such interactions occur at some location in space and at
some point in time. And obviously such interactions could not have
taken part before the big bang. But although God is to be found in space
and time, God is not confined to space and time. It is an integral part of
Christian belief that God also transcends space and time—is not depend-
ent on space and time.

Finally, let us turn to the question that triggered off the present dis-
cussion: the one about God being everywhere, paying attention to each
of us, all at the same time. The first reason for regarding it with some
suspicion is its use of the phrase “at the same time.” At the same time
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according to whom? We have already seen that the concept of simul-
taneity has become somewhat shaky since the discovery that two per-
sons in relative motion cannot agree on what happens at the same time.
So, on those grounds alone, the question appears to be based on
unsound foundations.

A second reason for believing the question not to pose insuperable
problems has to do with an interesting suggestion, made some years
ago, as to how one might account for one of nature’s more puzzling fea-
tures: the fact that every fundamental particle, such as an electron, neu-
tron, or proton, is exactly identical to every other electron, neutron, or
proton. The proposed explanation was simplicity itself: throughout the
universe, there is only one particle of each type and it is the same parti-
cle that keeps popping up all over the place! This seemingly outrageous
suggestion arose from further thoughts on possible similarities between
space and time. The noted physicist and Nobel prizewinner Richard
Feynman proposed that just as it is possible for a particle to be at one par-
ticular point in space at a number of different points in time, so it might
be possible for a particle to be at one particular point in time at a num-
ber of different points in space. This ingenious idea for explaining the
identical nature of the fundamental particles was taken very seriously for
a while, though it has now fallen out of favor. My reason for telling you
about it is simply to point out that whether or not there was any truth
in the suggestion, it was an idea that could not be dismissed out of hand.
There was no way it could be ruled out on the grounds of logic or com-
mon sense. 

This being so, the proposal that God—like an electron, neutron, or
proton—could be in a number of different locations at the same time is
also one that needs to be taken seriously. This is especially the case when
one finds religious believers all over the world claiming to be in contact
with the same God, all at the same time. The religious view that indi-
viduals are of significance because their intrinsic worth is the subject of
a continuing personal interest by a God who is to be found everywhere
is not one that can be reasoned away by logical argument. Like Einstein’s
theory, it is a view that stands or falls by the results of experimental
test—in this case, the test of a life lived prayerfully.
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In summary, therefore, our brief acquaintance with Einstein’s theory
of relativity serves to make a simple point: many seemingly intractable
questions need not be the barriers to belief that some imagine them to
be. To refrain from having a religious belief on the grounds that one
needs first to have satisfactory answers to such questions is a position
that cannot be defended. As we have seen, the enlarged view of space
and time afforded by relativity theory makes it highly unlikely that ques-
tions of this type have any meaning at all.

160 god in and beyond space and time

Science and Renewal.qxd  6/20/05  5:36 PM  Page 160



18 
The Place of Paradox in Science and Belief

T      where we must go to the very
heart of Christian belief: its understanding of the nature of God and of
Jesus. In our attempts to see how God relates to space and time we have
already come across some of the difficulties. But there are others in
store. The Christian idea of God is overlaid with paradox. (“Paradox” is
a word that will figure prominently in our discussion; it signifies an
apparent contradiction.) Knowing how to cope with paradox does not
come easily to us. We all, to some extent, have been conditioned by our
rational, scientific culture to think along straightforward logical lines.
But strange to say, science, having taught us to think logically, now faces
paradoxes of its own at the frontiers of the knowable. The fact that
Christian belief has always been prepared to embrace an element of par-
adox, instead of trying to force the evidence to fit a neater, simpler con-
ception, has now been revealed as one of its closest links with science
and one of its greatest strengths.

The Christian idea of God had its roots, of course, in the God of the
Old Testament—or at least God as portrayed in the later writings of the
Old Testament. It is perhaps insufficiently appreciated that the Jewish
conception of God was an evolving one. This conclusion is not imme-
diately obvious because the writings of the Old Testament do not
appear in chronological order. The first chapter of Genesis, for exam-
ple, is a highly sophisticated, late piece of writing, dating from the time
of the later chapters of Isaiah. Once the order is sorted out, however,
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the development becomes clear. At first God was thought of as a tribal
god much like other tribal gods who were also thought to exist. He was
concerned only for the welfare of his own people. He was a jealous and
vengeful god. Later the Jews came to realize that there was not a mul-
tiplicity of gods at all—there was only one: a great and powerful creator
God. Later still, on looking back over the way God had dealt with their
nation, they came to see that God was righteous and just. Finally came
the appreciation that God was also merciful—the petty tribal god hav-
ing now been completely replaced by the great God of love.

That is one strand feeding into the Christian conception of God. A
second came from the world of Greek thought. Though most Greeks
believed there to be many gods, or none at all, an influential minority of
intellectuals held there to be a single God—the unifying principle behind
the world. To account for the way nature appeared understandable to
the human mind, they claimed that underlying the order of things there
must be a universal Mind. In contrast to the Hebrew god, who had devel-
oped into such an intimate and personal god as to invite the criticism
that the conception might have been unduly influenced by subconscious
projections of childlike thoughts and feelings toward a human parent,
the Greek idea of God was remote: though humans could contemplate
the Mind, it had no interest in them.

Christians owed much to these two sources, the one contributing an
intensely personal creator God, the other an intellectually satisfying
ground of all being. But this was just a beginning. To these was to be
added the revelation of God through Jesus. Through their study of the
scriptures, the early church fathers came increasingly to believe that Jesus
was no ordinary man; in Jesus, God himself had become human. They
could, for example, point to certain sayings of Jesus that appeared to
indicate his unique position:

The Father and I are one.

. . . before Abraham ever was, I AM. 

Everything has been entrusted to me by my Father; and no
one knows the Son except the Father, just as no one knows the
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Father except the Son and those to whom the Son chooses to
reveal him.

All authority in heaven and on earth has been given to me.

There are several other statements that point to the same conclusion.
At Jesus’ trial, the high priest demands of him, “I put you on oath by the
living God to tell us if you are the Christ, the Son of God”; Jesus replies
that he is. When Jesus questions his disciples as to who they say he is,
Peter replies, “You are the Christ, the Son of the living God”; Jesus
accepts the title. There is the parable he told of the vineyard. According
to this story, a man leases a vineyard to tenants. A succession of servants
sent to collect the owner’s share of the produce are beaten and killed by
the tenants. The owner finally sends his beloved son, but he, too, is set
upon and killed. The story concludes with the owner making an end of
the tenants and giving the vineyard to others. The meaning of the para-
ble is clear: the vineyard was a traditional symbol of Israel, the owner
was God, the servants were the prophets, the beloved son was Jesus. This
much was clear to the chief priests and scribes at whom the parable was
aimed—and they reacted accordingly.

A further and subtle indication that Jesus saw his relationship to God
as distinct from that of anyone else is to be found in the way he always
spoke of “My Father” and “Your Father”—never of “Our Father”
(except, of course, when he instructed his disciples on how they should
pray—a use of the word “our” that did not include himself ).

Then there was his claim to be able to forgive sins—a shocking asser-
tion for anyone to make in those times; only God could forgive sins. He
also assumed the right to amend the law of God: instead of “an eye for
an eye,” he substituted “turn the other cheek”; instead of “love your
neighbor and hate your enemy,” he advocated “love your enemies.”

But, without doubt, what convinced the early church more than any-
thing else that Jesus really was the Son of God was his resurrection. This
for them was absolute proof that he was no mere mortal—he was God
in human form and as such could not be held subject to death. The
divine nature of Jesus was therefore seen by the early church fathers to
be a feature they had to incorporate into their understanding of God.
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The same was to happen in respect of their thinking about the Holy
Spirit. Though they seem not to have devoted the same effort to dis-
cussing the nature and role of the Holy Spirit, it, too, was to become
accepted as the embodiment of God himself. The Spirit of God had
figured in the Old Testament and had been associated with manifesta-
tions of divine energy. But within the Christian church it assumed a spe-
cial significance. At Pentecost, the disciples were seized by its power and
its influence was universally felt throughout the early church as an
upwelling of the power of God from within.

Thus the fathers concluded there to be a threefold experience of God:
God was to be worshiped as the heavenly Father (an amalgam of the
Hebrew creator and Greek sustainer of the universe); one lived with God
through the risen Jesus; one experienced God from within through the
Holy Spirit. Or to put it another way: God over us, God with us, God in
us.

The question then was how these diverse experiences were to be
accommodated within a single, unique God. For although the fathers
had come to accept that Jesus and the Holy Spirit were manifestations of
God, they still clung strongly to the Jewish belief in monotheism.

Various solutions were offered. One held that the Father, Son, and
Holy Spirit were to be regarded as a more or less symmetric triad of per-
sons, each having a separate function. This came perilously close to
believing in three separate gods (a misconception about Christianity that
is still common today). According to another view, God was one but had
three distinct parts. This meant that none of the three parts was a full
expression of God. Another suggestion was that God successively played
three different roles, rather like an actor; another that there were three
phases of his being (the Jesus phase now being finished, the Holy Spirit
having taken over); yet another looked upon God as having a graded
hierarchy with the Father as sovereign (the true God), the Son in a sec-
ond and subordinate place, with the Holy Spirit occupying the lowest
position.

None of these attempts to rationalize the conception of God was con-
sidered adequate. The fathers came at last to recognize that there really
was no way out of the apparent contradictions. They simply had to be
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accepted as paradoxes. So, from their great Councils of Nicea ( )
and Constantinople ( ), they issued a creed, one that was to be
affirmed throughout Christendom down to the present day:

We believe in one God, 
the Father, the Almighty, 
maker of heaven and earth, 
of all that is seen and unseen.

We believe in one Lord, Jesus Christ,
the only Son of God,
eternally begotten of the Father,
God from God, Light from Light,
true God from true God,
begotten, not made,
one in Being with the Father

We believe in the Holy Spirit, the Lord,
the giver of life,

who proceeds from the Father
and the Son.

With the Father and the Son he is
worshiped and glorified . . .

Out of this creed grew the doctrine of the Trinity. This doctrine held
there to be one God and three persons: Father, Son, and Holy Spirit. The
persons are to be regarded as eternal and equal to each other. They are
distinctive and yet in each the whole Godhead is operative.

I should perhaps mention in parenthesis that the word “person,” as
used in this context, does not have exactly the modern meaning of the
term. These days we regard a “person” as a center of self-awareness and,
as such, he or she is separated from anything that is not part of that self-
awareness. To apply that understanding of the term to the persons of the
Trinity is once again to come close to the idea of three separate gods.
Closer to the original intention of the word “person” is our word
“mask.” But even here there is the danger of misunderstanding; by
“mask” we do not mean that God acts out three different roles behind
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three different masks, which are donned one after the other. Somehow,
God plays all three roles at the same time.

Three in one, and one in three—a paradox indeed. It is a doctrine that
does not really “explain” God, at least not in the satisfying way we might
have imagined a “proper” explanation would do. It states who God is—
namely, Father, Son, and Holy Spirit—but does not show how we are to
understand this union of contradictory qualities. In the circumstances,
it is perhaps better not to regard the doctrine as an explanation at all,
but rather as a framework within which thought, contemplation, and
discussion can take place.

Having agreed upon the doctrine of the Trinity, the fathers were next
faced with the related problem of how one was to understand the nature
of Jesus. As we have seen, they regarded him as the Son of God. But the
same study of scripture that led them to this conclusion, also pointed to
his being truly human as well as God. For instance, he became hungry
and thirsty; he grew tired and needed to sleep; he was tempted in the
wilderness and on other occasions; in various situations he did not know
what was to happen next (praying without knowing the outcome, being
taken by surprise, expressing astonishment); he was so weakened by
flogging that he was unable to carry his cross; at his crucifixion he
plumbed the depths of despair crying out, “My God, my God, why have
you deserted me?”; he died.

At first the fathers kept the two aspects of Jesus—the human and the
divine—separate in their thinking. But then, under the influence of
Greek intellectual thought, they felt the need to explain how the two
aspects could reside within the same person. How was it, they asked,
that Jesus could be both unchangeable, all-powerful, all-knowing, and
infinite God, and at the same time lowly man with his many limitations?

There were differing attempts at resolving the apparent conflict. One
way out was to lay special stress on Jesus’ humanity. According to this
view, he was essentially no different from anyone else. All of us have the
capacity to yield ourselves to God’s will and allow God to take over the
running of our lives. When we do so, we show others something of
God’s nature, will, and purpose. What was distinctive about Jesus was
that he yielded himself so completely to God’s will that we see in him
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the ultimate expression of God in human terms. The difference between
him and ourselves is one of degree only. God in effect “adopted” the
man Jesus to be his son. Some saw this adoption happening from the
moment of his conception, others dated it from the time of his baptism.

At the opposite extreme was the opinion that what needed to be
stressed was not Jesus’ humanity but his divinity: he was fully God; he
only appeared to be a man. This view was particularly colored by the
Greek ways of thought. You will recall how the Aristotelian view of the
world held there to be a world of imperfection and decay below the level
of the moon and changeless perfection above. Accordingly, it was incon-
ceivable that a divine being from the upper realm should become clothed
in corruptible flesh belonging to the lower. Thus, Jesus’ body could not
have been normal flesh and bone—it only had the appearance of being
a body.

Intermediate between these extremes were various compromise posi-
tions: Jesus was a created subordinate divine being; this made him both
qualitatively higher than man and qualitatively lower than God the
Father. According to another opinion, there existed within Jesus two per-
sons: one human and one divine. Yet another held that Jesus’ body and
spirit were human, but his mind was divine.

None of these interpretations gained general acceptance. Each was
seen to be defective inasmuch as it ignored one or other vital aspect of
the evidence. Gradually a consensus was reached that, whether it made
intellectual sense or not, Jesus was to be regarded as both fully God and
fully human. He was human in that he did actually suffer both physi-
cally and mentally and in this respect he was exactly as we are; he was
God in that he was equal to God the Father and in this respect he was
qualitatively different from us. Being equal to the Father meant that he,
too, was eternal—he was not to be thought of as being created, nor com-
ing into being at the moment of Jesus’ conception. Though he was
“begotten” of the Father, this was not in the sense of having been begot-
ten in time (so there would have been a time previous to that during
which he did not exist); rather the word “begotten” denotes the nature
of the relationship between the Father and the Son. The moment of
Jesus’ conception was to be seen as that point in space and time at which
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the eternal, omnipresent Son of God identified himself with humanity.
These thoughts eventually found expression in the following form of

words (issued at the Council of Chalcedon in  ):

our Lord Jesus Christ is to us One and the same Son, the Self-
same Perfect in Godhead, the Self-same Perfect in Manhood;
truly God and truly Man; . . . before the ages begotten of the
Father . . . acknowledged in Two Natures without confusion,
without change, without division or separation—the differ-
ences of the Natures being in no way removed because of the
Union, but rather the distinctive character of each Nature
being preserved and (each) combining into One Person—not
divided or separated into two Persons, but one and the same,
Son and only-begotten God . . .

As we found to be the case with the doctrine of the Trinity, so again
we are faced with paradox. This Chalcedonian Definition, as it came to
be called, like the former doctrine, did not really “explain” anything. It
did not say how the contradictory aspects of God and man were to be
reconciled within the one person. Rather, it contented itself with spelling
out the conditions that any legitimate discussion would have to satisfy if
it were adequately to take account of all the evidence concerning both
of the aspects.

These two declarations of belief—the one concerning the nature of
God and the other the nature of Jesus—have been handed down to us as
the definitive statements of Christian orthodoxy. This is not to say that
they have gone unchallenged. There has been much debate about them
in our own time. Certain biblical scholars, for instance, have called into
question the scriptural basis upon which the early fathers built much of
their discussion. Indeed, some scholars would go so far as to say that
these statements have outlasted their usefulness; they were framed
within a culturally conditioned way of thought that does not correspond
to our own; they ought therefore to be replaced by a set of beliefs more
in tune with current attitudes and knowledge. That is as it may be. I do
not wish to be drawn into that discussion. Instead I will restrict myself
to examining how the statements of Christian orthodoxy appear in the
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light of the paradoxes to be found in modern science. It is to the latter
we now turn.

The most fundamental of the sciences is physics. Biology, chemistry,
earth science, planetary science, and medical science are all ultimately
rooted in physics. And it is at the deepest levels of physics itself that sci-
entists are now contending with paradoxes no less difficult than those en-
countered in the sphere of theology. It is no exaggeration to say that our
whole understanding of modern science is grounded in these paradoxes.

Though reluctant to plunge you back into the deep waters of modern
physics so soon after you have surfaced from those thoughts on rela-
tivity, I must. What you need now is a feel for some of the features of
quantum theory. Once again I must ask the nonscientific reader to be
patient and persistent. Quantum theory is a difficult subject—there is
no doubt about that. But if you tackle the next half-dozen pages with
determination, I promise the rewards will be worthwhile.

Our starting point can conveniently be taken to be the question:
“What is light?” Light is, of course, the means by which we make most
of our observations of the world, so it is important to understand what
it is. At the beginning of this century, physicists thought they knew the
answer: light was a wave. When a lamp was switched on, light traveled
out from the bulb as a rippling sequence of waves—much like water
waves caused by a stone dropped into a pond. This sequence of waves
was made up of a succession of crests and troughs each smoothly joined
to its neighbor, so creating an extended continuous phenomenon. The
distance separating crests or troughs determined the color of the light;
blue light had a characteristic separation about half that of red.

All experiments into the nature of light could be explained in terms
of this wave behavior—all, that is, except one. The exception was an
experiment concerned with the way light gave up its energy on being
absorbed by matter. You may recall that earlier I mentioned how atoms
consist of a central nucleus surrounded by electrons. When light falls on
matter the energy originally contained in the light becomes absorbed
by the electrons in the atoms. A close study of exactly how the electrons
take up this energy reveals something very odd. Instead of all the elec-
trons being gently nudged this way and that as the light wave passes over
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them—like a row of toy boats bobbing up and down on a water wave—
most of the electrons are completely unaffected, while others absorb
enormous amounts of energy, to the extent of being knocked com-
pletely out of their parent atoms. The electrons behave as though the
row of toy boats had been subjected, not to an undulating wave that
gently set them all in motion, but to a hail of gunfire which, while miss-
ing some boats, blasted others clean out of the water with direct hits. But
how could this be? To accept that light was a stream of bulletlike parti-
cles would run counter to the wave interpretation attested to by all the
other experiments into light.

It was Einstein (again!) who championed the view that, regardless of
this apparent inconsistency, the particle interpretation for light had to
be taken just as seriously as the older wave interpretation. He showed
that, according to the particle picture, the color of the light determined
not the distance between successive crests or troughs (which did not
exist according to this picture), but instead, governed the energy of the
individual particles. Blue light, for instance, consisted of particles pos-
sessing about twice the energy of particles of red light. Einstein’s theory
so accurately accounted for the details of the observed behavior that
there was no alternative but to accept that the particle picture was the
correct way of explaining this last experiment. This result was consid-
ered to be of such importance that it was for his work into the behavior
of light that Einstein was later to be awarded the Nobel Prize, rather
than for his work on relativity.

But this still left unresolved the problem of how the two conflicting
pictures were to be married together to form an all-round understand-
ing of the nature of light. Moreover, this uncomfortable “wave-particle
duality,” as it came to be called, far from being something peculiar to
light, began to spread! It spread to electrons. If physicists had earlier been
confident that light was waves, they had been equally sure that they
knew what electrons were: electrons were particles. The first reason for
believing this is that they were constituents of matter. They could, for
instance, be extracted from a metal ball by the powerful forces generated
by an electrical spark. A metal ball being itself a particle, what more nat-
ural than to regard a piece knocked off it as also being a particle? Second,
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it was known that when electrons were in collision, they bounced off

each other like tiny billiard balls. So it came as an immense shock to the
physics community when, in the s, new experiments revealed that
beams of electrons possessed a wave nature. Despite the previously accu-
mulated evidence that electrons were particles, under the conditions of
these new experiments, electrons were found to behave like long, gen-
tly undulating streams of crests and troughs.

The same story was to be repeated for that other constituent of
atoms: the nuclei. They, too, had originally been thought of as particles
for the same reasons as electrons had been regarded as particles. But
close examination of beams of moving nuclei revealed the presence of
wave characteristics. For years, confusion reigned. All the basic con-
stituents of nature seemingly led a Jekyl-and-Hyde existence, appearing
sometimes as waves, sometimes as quanta (the general word “quantum”
being coined to describe the particle-like aspect of whatever type of radi-
ation or matter was involved). The mood of the times was aptly summed
up by one noted scientist in the comment:

Physicists on Mondays, Wednesdays, and Fridays are using the
classical theory, and on Tuesdays, Thursdays, and Saturdays
the quantum theory.

Fortunately, the situation was not really as chaotic as that—not quite!
In time it came to be recognized that the wave type of behavior was con-
sistently encountered in one particular class of experiment—that con-
cerned with the way radiation (beams of light, or electrons, or nuclei)
traveled from one place to another. Equally consistently, another class of
experiment—that concerned with the way radiation interacted or col-
lided with each other—showed behavior that was always particle-like.
Appreciation of this distinction went some way toward allowing one to
anticipate the behavior appropriate to different circumstances. But use-
ful though this recipe approach to physics might have been, it could
hardly be regarded as a satisfying theory and did little toward answering
the questions that had originally motivated these investigations: “What
is light?” and “What are electrons?”

From this impasse there grew the suspicion that the paradoxical
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nature of the answers pointed to there being something fundamentally
wrong with the formulation of the questions themselves. We have
already seen how in the extension of physical theory to encompass high
speeds, large masses and vast distances—questions once thought to
admit of simple, direct answers—were found, in the light of relativity
theory, to be nothing of the sort. Could it be that as we extend physical
theory once more—this time into the atomic realm of the very small—
that history is repeating itself and we have come across some basic flaw
in the reasoning and assumptions lying behind our questions?

One man who thought so was the Danish physicist, Niels Bohr. Hav-
ing already done much to advance the understanding of atomic structure,
he directed his attention in the mid-s toward these investigations
into the nature of light and of matter. In the process, he was destined not
only to help solve these specific problems but also profoundly to alter
our understanding of the goals of scientific inquiry in general. More
importantly for us, though, he brought about a change in thought that,
so I believe, has the deepest implications for the attitude we ourselves
should be adopting toward our search for an understanding of God. This
shift of thought can be illustrated in the following way.

Suppose we have an object that appears blue when we look at it in
sunlight. We conclude: “This object is blue.” In making this statement,
we feel we have said something about the nature of the object itself. But
if the same object is exposed to a yellow street-light at night, it looks
black. (This is because a blue surface absorbs all colors except blue which
is reflected; in the absence of any blue light—which is the case for the
street-light but not for sunlight—the surface will absorb all the light and
look black.) This being the case, should we not say “This object is black”?
Alternatively, if we heat the object to a very high temperature, it will
first glow red and then yellow (assuming, of course, it can stand the
heat). So why should we not with equal validity claim “This object is
red,” or “This object is yellow”? The reason is that everyone knows that
when we state the color of an object, it is understood that we are not
being deliberately awkward and looking at it under a yellow light or
heating it to high temperature. Nevertheless, if we are to be precise, our
original statement, “This object is blue,” ought to be recognized as a
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much abbreviated version of: “This object, when illuminated by white
light, at normal room temperature, absorbs light of all colors except
blue which is reflected.” In this pedantic, but precise form, we see that
the statement is not actually saying anything about what the object is; it
is saying how the object behaves under a given set of circumstances.

According to Bohr, this behavioral type of statement is the only type
that can be made about nature; any assertion that, on the face of it,
appears to be saying something about the intrinsic nature of an object
is in reality nothing more than a description of how the object is
observed to behave when undergoing an interaction of some kind. It is
therefore meaningless to ask the question “What is light?” expecting an
answer that tells us something about light itself—light in a state where
it is not actively being observed through an interaction with its sur-
roundings. All we can ever meaningfully ask is how light will behave in
its interaction under specified circumstances. When questions are cor-
rectly framed in this manner, one discovers, as we have seen, that the
answers fall into one or other of two broad classes according to the par-
ticular conditions specified in the question: either, “Under the conditions
of this experiment, light behaves in the manner known as wave-behav-
ior,” or, “Under the conditions of this experiment, light behaves in the
manner known as particle-behavior.” Thus the words “wave” and “par-
ticle” are not to be used as though they described what the object is;
instead, they describe the nature of the relationship between the object
and the experimental apparatus used to observe it. This, then, was the
first important point Bohr was to make: we must switch the focus of
our attention away from the object itself (whether it be light or elec-
trons) and concentrate instead on questions about the nature of our
interaction with the object.

To put it slightly differently, scientists had long recognized that before
one could describe the world, one had to take a look at it (in other words,
experiment on it). Only in this way could one discover what kind of world
it was. But having observed the world in this manner, what one wrote
down by way of formulas, equations, and laws of nature was assumed to
describe the world itself, regardless of whether it was still being observed
by us or not. What Bohr was able to point out was that this was not the
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case. The formulas, equations, and laws did not constitute a description
of the world itself, but was rather a description of us observing or inter-
acting with the world.

The second point Bohr was to insist upon was that the two types of
answers given to the questions (the wave-like and particle-like answers)
were to be accorded equal status. Light must not be thought of as really
a wave that sometimes only looked like a particle, any more than an
electron was to be regarded as really a particle that sometimes only
looked like a wave. He held that no further experimentation, however
sophisticated, advanced, or ingenious, would in due course explain away
one of these behavioral types, leaving the other as the genuine solution.
Both aspects must be fully embraced and treated on an equal footing.
Together they afford complementary views; both are necessary for a full
understanding. Indeed, “complementarity” came to be the name given
to this viewpoint.

Immediately, all the contradictions and inconsistencies thrown up by
the wave-particle paradox disappeared. Nature’s behavior was perfectly
consistent. In some kinds of experiment the characteristic behavior was
dependably wave-like, in others it was particle-like. One could never per-
form both types of experiment simultaneously on the same object
because the two types of experimental conditions were incompatible
with each other; thus one only ever got one or other answer—never both
at the same time. The contradictions and difficulties only arose when
one tried to go beyond the actual experimental observations and fuse
the two types of result together in order to create a mental picture of
what the object was in itself. This extrapolation beyond the observations
was what Bohr considered to be inadmissible. He claimed that the very
nature of human knowledge was such that one had to stop short of such
abstractions. Scientists had to recognize that here was defined a bound-
ary across which they would never pass. They would never pass it, not
because they lacked the intelligence, or the mathematical skills, or
because their computers were inadequate, or the necessary experiments
were too complex or expensive to perform—they would never pass this
boundary because there was simply nothing meaningful on the other
side. This was no temporary frontier to current knowledge, destined
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one day to be pushed back further; this was the frontier of the knowable.
Bohr’s views were revolutionary. They struck at the very heart of

what was meant by scientific knowledge. He had called into question
what had always been taken for granted as the final goal toward which
scientific inquiry was striving. He was asserting that this goal was illusory
and one had to learn to live with a type of understanding that fell short
of the earlier supposed endpoint. So deep were the implications of
Bohr’s thoughts that it took some time before the physics community
discerned their true significance. When the realization did dawn, the
storm broke. Scientists did not take easily to the idea that they and all
their predecessors had been laboring under a misapprehension as to the
very nature of the scientific enterprise. Einstein for one was not con-
vinced. For twenty or more years Bohr and Einstein argued the issue in
one of the most famous and keenly contested debates in the history of
science. And the final result? Although Einstein himself was to remain
unshaken in his belief that science would ultimately achieve its original
goal of explaining, meaningfully, a world that exists independently of its
relationship to us and how we interact with it, the victory, so it is gen-
erally agreed, went to Bohr. Though even to this day some people have
their reservations, Bohr’s interpretation of the nature of scientific under-
standing has come to be accepted as the preferred one.

So what relevance does this latest excursion into modern physics have
for our own discussion of the nature of God? We have already seen how
the modern theory of relativity has cast doubt on many of the tradi-
tional questions asked about God—questions formulated on implicit
assumptions about space and time that now appear unwarranted. Now
we are led to inquire whether the new types of thinking that stem from
modern quantum theory might also have a bearing on the assumptions
that underlie questions aimed at trying to understand God.

Consider for a moment the question: “Was Jesus really God or really
man?” Is this the kind of question that seeks an answer in the form of a
statement about the nature of Jesus himself, or is it content with an
answer that merely describes how Jesus behaved in a given set of cir-
cumstances? Pretty obviously it expects the sort of answer: “Jesus was
really a man—a very good, God-fearing man,” or “Jesus was really God
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—he only pretended to be human.” Any such answer would be a state-
ment of who Jesus actually is, or was.

While not wanting to jump straight to the conclusion that the only
kinds of questions one can ask of God and of Jesus must be of a type
similar to those that a scientist can ask about nature, it would be foolish
not to recognize that scientists since Bohr have become wary of any
seemingly fundamental question that expects an answer in the form:
“So-and-so is . . .” They have come to realize that, within the domain of
science at least, such questions are meaningless and their lack of mean-
ing is betrayed by the paradoxical nature of the answers given. Our ques-
tion about Jesus is framed in exactly the form that quantum physicists in
their domain would now reject as invalid. Moreover, attempts to answer
it come up with conclusions that are in their way every bit as paradoxi-
cal as any faced by the physicists. Just as they had to contend with a form
of duality involving incompatible alternatives—spread-out waves and
pointlike particles—so we, too, in trying to understand the nature of
Jesus, are faced with a duality involving equally incompatible alterna-
tives—all-knowing, all-powerful God on the one hand, and weak, limited
man on the other.

The same kind of problem is encountered in the question: “Who or
what is God?” Again it is a question about being, rather than behaving.
It therefore stands a good chance of being meaningless—an expectation
apparently borne out by the paradoxical answers given in terms of the
Trinity.

The more I think about such problems, the more I become convinced
that most of the difficulties surrounding the Christian belief concerning
God and Jesus arise from questions that have been incorrectly framed
and, being so framed, generate false expectations as to what constitutes
a satisfactory answer. We have yet to absorb the idea that at the truly
fundamental levels of inquiry, any question that begins “Who is . . .” or
“What is . . .” leads us up a blind alley. The way forward is through learn-
ing a lesson from the physicists. Like them we must distinguish those
questions that are valid from those that are not. As we have had occasion
to say before, we must not be misled into thinking that just because a
question appears reasonable and makes grammatical sense it must nec-
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essarily be meaningful and open to an answer. Questions into the intrin-
sic nature of God and of Jesus are no more likely to be valid than the cor-
responding ones into the nature of light and of electrons. Just as
scientists have had to come to terms with complementary behavioral
descriptions of the fundamental physical entities, so we, too, have to
content ourselves with complementary descriptions of God and of Jesus.

With regard to the nature of Jesus, for example, an examination of
the gospels shows that in some circumstances he behaved as a man, in
others as God; it was either one or the other, never both at the same
time. As far as behavior alone is concerned, there is no paradox—just as
we found to be the case with electrons and light. The next step in under-
standing Jesus is to retain both types of behavior in mind, emphasizing
neither one to the detriment of the other—once again, just as was the
case with electrons and light. Finally—and this is the most intuitively
difficult step—we must come to accept that a full and proper under-
standing of Jesus consists of nothing more than holding these two com-
plementary behaviors before us without in any way trying to force an
unnatural and impossible fusion of the two.

The same remarks apply to our understanding of God. The know-
ledge we have of God does not relate directly to the nature of God exist-
ing, as it were, in isolation from us. What knowledge we have is that
which comes from our interaction with God. As we have seen, Christians
have a threefold interaction with God: through the Father, the Son, and
the Holy Spirit. While our attention is fixed on these separate modes of
interaction there is no problem. The trouble comes when we try to go
beyond the primary data relating to the interaction and attempt to
deduce the nature of the God lying behind the interaction. It is this step
that is invalid—or at least, I strongly suspect it to be so. After all, if physi-
cists are not permitted to go beyond their interaction with electrons and
say anything meaningful about an electron existing in isolation, can we
really expect greater success when it comes to God? If such a move does
not work for the humblest constituent in the universe, it is not likely to
work for the creator of that universe.

Where do these thoughts leave traditional Christian teachings about
Jesus and God? Surprisingly, they emerge unscathed. I say “surprisingly”
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because, of course, there is in the Chalcedonian Definition of Jesus and
in the Nicene Creed no mention of the word “behavior.” And yet the
spirit of these two statements is wholly in tune with what I have been
saying are the lessons to be drawn from quantum physics. The crucial
feature of the church’s teaching about Jesus and God has always been its
insistence on () the three complementary aspects (persons) of the one
God and the two complementary aspects (human/God) of Jesus; () the
need to accord each aspect equal status; and () the need to refrain from
contriving a false synthesis of these aspects in an attempt to achieve a
simpler conception. Such attempts (for example, through regarding Jesus
as really a man who only appeared sometimes to be God) were labeled
heretical by the church fathers—just as, in our own century, alternatives
to Bohr’s views (for example, the electron being really a particle that
only appeared sometimes to be a wave) also came to be rejected.

Acceptance of traditional Christian theology is no easy matter. The
church’s doctrines do not conform to our deep-rooted, preconceived
notions as to what a decent, satisfying solution ought to be like. In this
we are at one with physicists; they, too, find it difficult to reconcile them-
selves to the solutions offered by quantum physics. And yet the curious
thing is that acceptance of this unfamiliar type of solution, paradoxes
and all, can lead to new insights that are in themselves just as satisfying
as anything one could otherwise have imagined. Let me try to explain.

The Christian God is pre-eminently a God of love. Love of its very
nature must reach out to someone else. Once it turns in on itself and
becomes self-love it degenerates into selfishness and self-indulgence—
the attributes that are the opposite of love. For the greater part of time,
the universe had no living creatures. During that stage of development,
had God been a single entity, there would have been no love, for there
would have been no one for God to love except himself. So, from the
beginning, the existence of love required there to be a relationship of
some kind. The overall unity of God had to embrace an inner self-
relatedness. Creation, therefore, marked not so much the start of God’s
relationships as the outward expression of the inner structure of God’s
own being.

A second consequence of love being the overall characteristic of God
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is that there had to be a Jesus person. Love involves being able to identify
with the other person; it involves sharing one’s life, helping the other
person, going through the same experiences together, tackling common
problems and difficulties, having the same hopes and ideals; it involves
sacrifice and pain. Without such deep involvement and commitment, the
relationship can be at best superficial. If, as Christians believe, God loves
us, it becomes impossible for God to remain aloof and uninvolved. The
proof of God’s love for us is to be found in the life of Christ. It is not to
be found in the gifts we receive in answer to prayer, whether it be recov-
ery from illness, or success in examinations or in one’s work. Loving gifts
these might be, but they do not, in themselves, prove God’s love for us;
if we have a mind to, we can always point to those aspects of our lives
where things have not gone well, and these can be reckoned as counter-
evidence. No, the one conclusive proof is to be found in the life of
Christ—in the way God was involved in our lives at the grassroots level,
in the way God suffered with us and for us. That is the kind of expression
of love that cannot be explained away. The overriding requirement of
love constrains the Godhead to have within it a direct and personal expe-
rience of what it is to be human. There had to be a Jesus person.

Another reason for finding the Christian understanding of God and
Jesus gratifying lies precisely in the fact that it is so complicated! Com-
plication is something we should have expected. Throughout the realm
of nature there exists a great variety of forms, extending all the way
from a single electron, up through living creatures, to ourselves. As one
ascends the scale of complexity, there are smooth and gradual changes,
refinements and touches of sophistication. But then, suddenly, one
crosses a critical threshold at which the state of being undergoes a dra-
matic transformation and a previously undreamt of range of new pos-
sibilities opens up. For instance, an enormous gulf separates even the
simplest single-celled organism from mere inanimate chemicals. Another
large gap separates it, in its turn, from the multi-celled organism—the
latter having the ability to develop specialized organs for performing
particular functions and thus being capable of a much wider range of
behavior patterns. Still higher up the scale of organization, we come to
ourselves and once again qualitative changes occur, among them being
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the development of a spiritual capacity. So what do we expect when we
consider God? Should we not anticipate the need to cross a further
threshold? Surely we cannot expect the Divine to be no more than a
somewhat refined, improved and up-to-date version of ourselves. In
some key respect God has to be radically different from us; in God we
ought to see a new dimension to life opening up, a new and unantici-
pated potential revealed. In the doctrine of the Trinity we find the nature
of that qualitative change: the multi-person individual. A remarkable con-
ception indeed, one that is as far beyond the grasp of the human mind
as the human being is beyond the imaginings of the lower animals. But
any conception less radical would not have been worthy of God.

In these various ways, one can begin to perceive that acceptance of
the complementary viewpoint, though giving rise to unusual and un-
familiar thought patterns, does not imply a rejection of reasoning. Amid
the paradoxes, one can yet glimpse a sense of order and inevitability
about them.

Before closing, there is perhaps one further point I should add. You
might well have thought I have been going a little too far in seeking to
draw a comparison between the wave/particle paradox of physics and
the kinds of paradox one comes across in theology. Have I not pushed
the analogy beyond reasonable limits? In case this is how you feel, I end
with this postscript.

In , the Danish theologian Søren Kierkegaard asserted:

When subjectivity, inwardness, is the truth, the truth becomes
objectively a paradox; and the fact that the truth is objectively
a paradox shows in its turn that subjectivity is the truth.

Kierkegaard was reacting against a wave of intellectualism that
threatened to engulf Christian belief at that time. He claimed that one
should not try to explain away the paradoxes—the ones we have been
considering about the nature of God. Instead they should be embraced
as pointing the way toward a new and more subjective kind of truth.
He wrote:

Let us take as an example the knowledge of God. Objectively,
reflection (i.e. thought) is directed to the problem of whether
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this object is the true God; subjectively, reflection is directed
to the question whether the individual is related to a some-
thing in such a manner that his relationship is in truth a God-
relationship.

In advocating a move toward the more subjective form of truth so
defined, Kierkegaard was paving the way for what I have been saying: the
focus of attention should be shifted away from the contemplation of
who God is, to how God relates to us, in other words how we interact
with him.

Niels Bohr was known to have been an avid reader of Kierkegaard’s
writings. Though I cannot be sure he read the particular passages quoted
above, I am struck by the resemblance between the views Bohr was later
to advance in the field of physics and those put forward by his Danish
compatriot some eighty years earlier. It is interesting to speculate that
although I have presented the wave/particle paradox as an aspect of sci-
ence that throws light on how we ought to be tackling the paradoxes
encountered in Christian belief, historically it might well have been the
other way round: twentieth-century thought on physics might indirectly
have been molded by a nineteenth-century theologian’s contemplation
of a fourth-century creed.
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19   
Why Does God Permit Evil?

M    some rational explanation as to why more than
one person was required in the Godhead and why one of those persons
needed to have direct experience of being human rested on the suppo-
sition that God’s prevailing quality is love. The same conviction was ear-
lier the basis for believing that Jesus had been compelled to perform
miracles of healing. But this insistence on the perfection of God’s love
cannot be allowed to pass unchallenged. Even the most casual look at
God’s world shows that, in addition to love, there exists evil and suffer-
ing. Indeed, we have devoted much time to tracing one of its origins in
the process of natural selection and in the indelible imprints left in us by
past evolutionary struggles. How could the type of loving God Chris-
tians believe in permit evil?

No one yet has come up with a wholly convincing solution; perhaps
there is no answer that would satisfy everyone. I certainly do not put
myself forward as an expert in the subject, being only too aware of the
greater sufferings others have had to bear and how their experiences
have led them to richer insights than I have. But there is one particular
contribution to the discussion I can make through being able to draw on
my background as a physicist. It is an indirect and unfamiliar approach
to the problem but nonetheless a helpful one—at least, I find it so. We
begin, oddly enough, with the discovery of anti-matter.

Paul Dirac was an English physicist. By combining features from rel-
ativity theory and quantum theory he devised a fundamental equation
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for describing the behavior of electrons. On solving the equation, he
came across two distinct kinds of answers. One of these corresponded
with the observed behavior of electrons, the second appeared to be pure
nonsense. This second type of solution intrigued Dirac; it seemed to
imply that there ought to exist some electrons that behaved as though
they had negative mass. This would mean that if you pushed on them
they would come toward you, whereas if you pulled on them they would
move away! No such behavior, of course, has ever been seen. So what
was one supposed to do with the offending solution?

Most people in Dirac’s position would have ignored it as a silly math-
ematical quirk. But not Dirac. With a breathtaking leap of the imagina-
tion, he declared that the lack of evidence for negative mass electrons, far
from proving they did not exist, showed that there were so many of them
that they completely filled the whole of space! According to his proposal,
negative mass electrons formed a uniform continuum permeating every-
where and everything; so-called “empty” space was not empty at all—it
was jam-packed with these strangely behaved particles.

To see how this seemingly preposterous suggestion could provide a
solution to the problem of the non-appearance of negative mass elec-
trons, we first look at a more familiar situation. As you sit reading this
book, you are surrounded by air; there is air in your lungs, throat, and
nose, as well as outside you. If you are perfectly still and do not breathe
(for a moment, at any rate) you are not aware of this medium. The only
way to convince yourself that the air is there is to disturb it in some way.
You might, for example, breathe heavily, the contraction of your lungs
increasing the pressure and hence density of the air inside you com-
pared to that outside. But now the air is no longer a uniform medium;
there are more molecules of air inside your lungs than there are in an
equal volume of air outside. A medium with a varying density cannot
be a uniform continuum. As an alternative you might watch a feather
drop; the fact that it falls very slowly is due to air resistance, and that
demonstrates the presence of the air. But air resistance is caused by the
build-up of pressure and density beneath the feather compared to that
above, and this once again has upset the uniform nature of the contin-
uum. So we see that the only way to prove the air is there is to create
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irregularities in it; while the air remains completely uniform it cannot be
detected.

Dirac’s continuum was even more uniform than undisturbed air; it
was thought to suffuse not only space but also the interior of solid bod-
ies—even the interior of atoms themselves. There would be no prob-
lem pushing one’s way through it because the density of negative mass
electrons would be the same in front as it was behind, or within; one
would pass through the continuum completely unhindered. This is the
property of any perfectly uniform continuum—it does not need to be
one consisting of negative mass electrons. If one so wishes, one could
imagine space filled with all manner of junk, provided there was enough
of it and that it was present everywhere to exactly the same extent. I
repeat: a perfect, uniform, and undisturbed continuum is undetectable.

Were there no more to Dirac’s idea than this, it would have attracted
no attention. Scientists are not interested in theories that can neither be
proved nor disproved. If there was no prospect of distinguishing
between a space filled with negative mass electrons and one that was
empty in the orthodox sense, there would be no scientific value to the
suggestion. But Dirac did not leave it at that. He went on to point out
that there was a chance of disturbing his proposed continuum and
thereby showing that it did exist. Under certain circumstances, an
exceedingly high-energy quantum (or particle) of light might hit one of
these negative mass electrons and knock it out of the continuum. The
amount of energy gained from the light quantum would convert the
negative mass into a positive one (a possibility allowed by relativity the-
ory) and so would turn it into an electron no different from ordinary
electrons. Being now a normal electron, it would become visible and
behave in the conventional manner. But not only should we find this
electron suddenly appearing as if out of nothing, it would leave behind
in the continuum a “hole” from where it had come. This hole would be
characterized by an absence-of-negative-mass. An absence of negative
mass? But that would be the equivalent of a positive mass. (If you have
an account at a shop and it is in the red to the tune of $ and if, for
some reason, the shopkeeper cancels the debt, the absence of the debt
is equivalent to your having received $.) So the hole would have a
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positive mass just like an ordinary electron and, as a result, become vis-
ible at the same instant as the electron that was knocked out of it. The
hole would not itself be an electron; though its mass would be the same
as a normal electron, certain other properties would have the opposite
value. For example, an electron carries a quantity of negative electric
charge. On jumping out of a continuum it would leave behind an
absence-of-negative-charge and by the same kind of double negative rea-
soning we used before, we can see that this is the equivalent of a posi-
tive electric charge. So, while the electron knocked out of the continuum
would have its normal negative charge (together with its newly acquired
positive mass), the particle representing the hole would have the same
positive mass as the electron but would carry positive electric charge.

No such positively charged electron was known at the time Dirac put
forward his theory. Soon afterwards however, it was discovered and, fur-
thermore, it was found to be created in exactly the way Dirac had pre-
dicted. It is now called the positron, or anti-electron. Dirac’s leap of the
imagination had paid off.

To summarize: a continuum that is perfect is undetectable; if it
remains forever perfect and undetectable it is a meaningless concept.
The reality of the substance out of which a continuum is composed can
only be manifested through a disturbance of some sort—a disturbance
that necessarily destroys the uniformity, the perfection, of the contin-
uum. Dirac’s continuum was held to have no reality until it was possible
to point to a hole in it—a place where the substance was absent.

At first it sounds odd having to point to something that is not what you
are talking about in order to understand what it is that you are talking
about. But it is not so. Certain philosophers who specialize in the study
of human language and how it has developed hold that this is the very
procedure by which we learn the meaning of words. Let me explain with
an illustration.

I want you to imagine that we are invited into a house in a foreign
country and we have no idea of the language. Our hostess decides to
teach us the meaning of a few words. She begins by pointing to a cup
and says a word—for the sake of argument, let us denote her word by
“A.” She repeats this word as she points to each cup. She reinforces the
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idea by shaking her head as she points to the saucers, teapot, and plates
to indicate that each of these is not an A. We now understand that A
means “cup.” She then points to a chair and says a second word—let’s
call it “B.” The word is repeated as she points to each chair in the room.
We are about to conclude that B means “chair,” when to our confusion,
she goes on to point to the table and calls that a B, too. She does the
same with the settee, the coffee table, the writing bureau, the bed, and
the stool. It begins to look as though everything is a B! But, no. After a
while she shakes her head as she points to the car, lawnmower, saucepan,
books, doors, windows, etc. In this way, we come to realize that B,
instead of meaning “chair,” is the more general word “furniture.” This
discovery prompts us to reconsider whether we might earlier have been
hasty in concluding that A meant “cup”; might that not also have been
a more general word: “crockery.” No, we were correct; she had pointed
to other items of crockery and shaken her head. Thus, we see that in
coming to understand what both A and B meant, it was as important
for us to identify objects not described by the word as those that were
covered by it.

According to this theory of language and its meaning, what was true
of the words “cup” and “furniture” in our illustration is equally true of
many of the words we have learned from our earliest days of childhood.
It is true of the word “love.” It is true of other words Christians use to
describe their God—“goodness,” for example. To appreciate how mean-
ingfulness becomes attached to words like “love” and “goodness” only
through an acquaintance with their opposites, imagine if you will, a
world entirely free of their opposites—a world in which suffering, evil,
hatred, and such like are unknown. There is no pain or anguish, either
mental or physical. Everyone has everything they could possibly desire,
so there are no yearnings or deprivation. No one is less than wholly ful-
filled. All behavior is exemplary. Life is ideal. A perfect continuum of
love and goodness. It is the kind of world many believe a truly loving
God would have created.

But had you been brought up in such a utopia, would you actually be
able to grasp the meaning of the word “love”? Under such conditions,
how could those around you demonstrate their love for you? Bear in
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mind that you already lack nothing, so they are not in a position to give
you anything. You never suffer pain or illness, so there is no occasion for
them to care for you and show you sympathy. They cannot attend to
your needs because you have none. They cannot tell you that they love
you more than they love anyone else because that would entail other
people feeling a sense of rejection through not being loved as much as
you. They would not themselves be distressed at being parted from you,
because their longing for you would be a form of suffering—which in
this utopia is not permitted to them any more than it is to you. They
cannot sacrifice themselves in any way for you because that, too, would
cause them to suffer. They could, of course, show their pleasure at being
with you, possibly through making love to you. But as they are bound to
do the same with everyone else they meet, what does such pleasure sig-
nify? Doubtless it could mean that they are having a good time, but that
hardly helps you to understand what is meant by the word “love.”

A paradise such as this, though at first appearance attractive, in real-
ity amounts to empty nothingness. An eternally perfect uniform contin-
uum of goodness and love must, by its very nature, be self-annihilating.
Just as in physics the notion of an infinite continuum of negative mass
particles acquires meaning only when it is possible to point to the parti-
cle’s opposite number, the anti-particle, so an all-pervading goodness
and love can only take on meaning when that perfection is broken and
there is an encounter with their opposites: anti-goodness and anti-love.
Logical necessity therefore requires a measure of suffering and evil in the
world in order that the positive qualities of love and goodness should be
allowed to assume meaning.

Even an all-powerful, all-good, all-loving God cannot circumvent this
kind of requirement. If, as Christians believe, the main purpose of our
life on Earth is that we should come to know and love God, then there
must exist a potential for withholding that love. God, in creating love,
must also concede to us a potential for embracing its opposite. Without
that potential, love has no meaning. And for that potential to be real,
there must be those who deliberately choose to exercise that option and
reject God—with all the consequences this brings upon themselves and
on others. It is not God who creates the evil; God merely opens up the
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possibility of our doing so. It is through our rejection of God that we are
the ones who create evil; evil is our responsibility.

In this way, I believe, we can begin to discern why a loving God permits
evil in the world. It is not that God wants evil; it is simply that there is no
alternative but to permit it if God’s own creation, love, is to acquire real-
ity. This does not mean that God stands idly by and allows us to flounder
in the misery of our own making. The troubles we bring upon ourselves
allow God’s love for us to become manifest. This comes about in a vari-
ety of ways: God came among us in the form of Jesus to suffer alongside
us and set before us an example to follow; God dwells within us in the
form of the Holy Spirit giving each of us strength and guidance to resist
evil and bear our troubles; and finally, as our heavenly Father, God
assures those who genuinely repent that they will receive forgiveness.
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20   
Destiny, Chance, and Choice 

E    that we can choose to love God or not as we
wish is the belief that we possess free will. But are we, in fact, able to
exercise choice? Someone who thought not was the French mathe-
matician Laplace. He once proudly boasted: “Give me all the data on
the particles and I shall predict the future of the universe.”

Until the s, this was a statement with which few physicists would
have quarreled. As far as physics was concerned, the world was little
more than a giant machine governed by the laws of mechanics. Having
been originally set in motion, it was inexorably and blindly working
away in a completely predictable manner. The atomic particles that
made up all the matter in the universe had each their particular position
and motion at any given instant of time. Knowing these and the forces
acting between them, one could, in principle, calculate the positions and
motions of all the particles at any subsequent instant of time. Of course,
in practice, one could never accumulate all the data necessary for mak-
ing such a global prediction. But that was not the point. What mattered
was that the state of the universe at any instant of time—and that
included the human beings living in it—fixed all subsequent behavior;
the future was determined. This being so, it became hard to see how there
could be any scope for free will. With the future of the universe already
fixed, there was no means of altering the course of events and so no pos-
sibility of exercising choice.
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Then came quantum theory. For reasons I shall describe in a moment,
the new theory was able to demonstrate that Laplace’s strictly deter-
ministic description of the universe was invalid; the prediction he had in
mind was impossible to make even in principle. Not unnaturally, certain
Christian thinkers latched onto this revelation as the salvation of the
idea of free will. But were they right in so using the new physics?

To see what quantum theory had to say about determinism, consider
the following. Suppose we wish to determine where a single subatomic
particle, an electron, for example, will be found at some future point in
time. To make this prediction, we need to know what its position and
motion is now and what forces will act on it to alter its subsequent
motion. (In a similar way, to determine when a train will arrive in a par-
ticular station, one needs to know not only where it is along the line
now, but also how fast it is going and whether the driver intends to speed
up or slow down.) To gain the necessary information on the electron, we
must take a look at it and this, of course, involves shining a light on it.

Immediately we are in difficulties. We have learned already that be-
cause of wave/particle duality, when light interacts with matter it
behaves like a hail of gunfire. (Recall the analogy of the toy boat being
blasted out of the water.) Even if the electron is hit by only one bullet of
light—and there must be at least one direct hit for the electron to be
“seen”—then the motion of the electron will be disturbed; whatever that
motion was before the collision, it will now be different. Fortunately
there is a way round this problem: we make a suitable choice of illumi-
nation. You might remember that according to the particle description of
light, the distinction between light of different colors lies in the energies
of the “bullets”—the redder the light, the less energy they carry. So, to
measure the motion of the electron without disturbing it, we must use
light belonging to the furthest reaches of the red end of the spectrum.

But this throws up a new challenge. According to the wave viewpoint,
the distinction between light of different colors lies in the distance sep-
arating the crests and the troughs—the redder the light, the more they
are separated and so, in a sense, the more the light is spread out. This
characteristic of red light makes it difficult to know where exactly the
light and the electron collide. As a result, red light, although suitable for
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finding the electron’s motion, is a poor means of determining the elec-
tron’s position.

We are now between the devil and the deep-blue sea. In order to pre-
dict the future behavior of the electron, we need both the present posi-
tion and the motion. But if we go for the reddest possible light and
concentrate on determining the motion, we do it at the expense of mak-
ing a good job of the position measurement. If, on the other hand, we
go as far as possible in the opposite direction of the color spectrum and
use the bluest light to determine the position precisely, we knock the
electron violently and lose all knowledge of its motion. We cannot have
it both ways.

The idea of disturbing something by the very act of measuring it is
not of itself new. When the pressure in a car tire is measured, a little of
the air inevitably has to come from the tire and into the gauge, with the
result that the pressure being measured is somewhat reduced. A cold
thermometer placed in a beaker of hot water will likewise extract some
of the heat from the water and lower the temperature to be measured.
These effects have no fundamental significance, however, because one
can correct for them. If the volume of the space in the pressure gauge is
known and compared to that of the tire, a compensating allowance can
be made. Similarly, by knowing how much heat it takes to raise the tem-
perature of the thermometer, one can calculate how much heat has been
extracted from the water and once again apply a suitable correction.

What was so startlingly new about the attempt to measure the posi-
tion and motion of the electron was that there was no way to make the
equivalent compensating correction for the disturbance caused by the
action of the light. Repeatedly since the s, physicists have sought a
means of gaining precise and simultaneous knowledge of both position
and motion and have failed. The impossibility of so doing has come to
be recognized as something fundamental to the measurement process
itself. It is given the name Heisenberg’s Uncertainty Principle, after the
German physicist who first formulated it. According to this principle,
one can never hope to put together both pieces of information needed
to make a precise prediction of the future behavior of a subatomic par-
ticle; the most one can do is specify the probability of various possible
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outcomes of future observations on the particle—the actual outcome
being governed by chance.

Why the uncertainty principle should have been seized upon as the
chink in the mechanist’s armor is now obvious. For Laplace to be able to
predict the future of the universe, he needed “all the data on the parti-
cles,” meaning their positions and motions. But the uncertainty princi-
ple denies that this is possible, even in principle. Thus it can be asserted
that the world is not run on strictly deterministic lines.

But does this make the idea of free will any the more acceptable? I
believe not; whatever the real answer to the free will problem, this is not
it—for two reasons. First, in place of a strictly determined behavior of
subatomic particles, there is substituted, not choice, but chance. An elec-
tron faced with a number of possible locations at some future instant is
eventually found to be in one of them. But how did it get there? Did it
decide to go there? Of course not; it got there through random chance.
So, if the idea is that our free will comes through the operation of the
uncertainty principle at the subatomic level—acting, for example on a
particular atom located in a nerve cell in the brain—then it is difficult to
see what advantage has been gained in having particles behaving capri-
ciously rather than deterministically.

In the second place, although it is true that determinism has disap-
peared at the subatomic level, it is still very much in evidence higher up
the scale of complexity. The future behavior of a subatomic particle
might not be known, but the average behavior of many such particles
remains predictable. Take, for instance, the pressure in the car tire we
were considering earlier. The molecules of air in the tire rush hither and
thither, banging into each other and into the walls of the tire. As each
molecule hits the wall, it pushes against it and the impact helps to keep
the tire inflated. There are billions upon billions of these molecules
doing the same thing. Where and when each individual molecule will
strike, or how hard the impact will be, we do not know. But providing
there are a large number of these impacts taking place in each tiny inter-
val of time, it is immaterial what any individual molecule does; we are
concerned only with the steady average effect of the impacts—the
steady effect known as “pressure.” Now, it turns out that, even with the
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uncertainty principle operating at the subatomic level, a phenomenon
like pressure does behave in a predictable manner. If, for example, the
volume of air in the car pump is halved by depressing the plunger
halfway, then, assuming no change in temperature or loss of air through
the valve, the pressure will now be twice its original value. This can be
predicted and verified without problem.

Alternatively, we can take the example of the beaker of hot water. By
saying the water is hot, we mean that its molecules are in vigorous
motion, vibrating back and forth. The hotter the water, the more ener-
getic these motions. Once again, we cannot keep track of the behavior
of the individual molecules. But what we can do is measure the average
energy of all the molecules. This, in effect, is what we are doing when
we record the temperature of the water; the temperature is a measure
of the average energy of a vast number of molecules. And, like pres-
sure, temperature is a predictable quantity. How it will vary with time as
the beaker loses heat to its surroundings is something we can know in
advance and later confirm.

The idea of something predictable emerging from occurrences that
are themselves unpredictable is not, of course, new. When one tosses a
coin, whether it comes down heads or tails is unpredictable. But if one
tosses the coin many, many times, we can estimate that on half the occa-
sions it will come down heads and the other half tails. Pressure and tem-
perature are concepts similar to this estimate; they are derived from
taking the average of many instances and so can be reliably predicted.

With regard to human choice, it is not at all clear which level of com-
plexity and organization is involved in the initiation of the decisions we
make. Are they triggered off by the action of an individual subatomic
particle somewhere in the brain, or by the concerted action of a group
of molecules? From our present rudimentary understanding of the
workings of the mind, it is not possible to decide. Most people would
probably consider it implausible that a human decision could stem from
the action of a single atom. Atoms are, after all, unimaginably small—
ten million of them are needed, for example, to stretch from one side of
a pinhead to the other. For this reason, it might be thought that deci-
sions are more likely to originate from a level of complexity where many
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atoms are involved—a level where the behavior of matter can still be
regarded as predictable.

If this is the case, then we see that, despite the lack of strict deter-
minism at the subatomic level, it can yet be convincingly argued that
our future behavior is, by and large, fixed by what is going on now—
much as Laplace originally claimed. So, from this, must we conclude
that there is no such thing as free will? 

Before making up our minds, let us turn once again to modern
physics for further insight. A lesson physicists have recently had to learn
is the importance of not using concepts in the abstract, but relating them
instead to specific viewpoints. In relativity theory, for instance, we found
that two events occurring simultaneously for one person were not simul-
taneous for someone else who was in motion relative to the first. It was
not a question of one person being right and the other wrong—simply
that the concept of simultaneity had no absolute meaning; it is a word
that takes on meaning only when it can be applied to a particular view-
point. Likewise, in quantum theory, an electron could be regarded as a
wave according to the conditions of one kind of experiment and as a par-
ticle according to another. As with simultaneity and non-simultaneity,
the concepts of wave and particle appear contradictory. What rescues
the situation is that the contradictory descriptions derive from incom-
patible or complementary viewpoints. By this one means that no single
observer can at one and the same time adopt both viewpoints: one can-
not both be stationary relative to the events one is observing and also
moving relative to them; one cannot be performing the type of experi-
ment on an electron leading to the conclusion “wave” while at the same
time doing a quite different experiment which would yield the answer
“particle.”

These thoughts prompt the question as to whether the free will/
determinism problem might yield to the same approach. After all, in
free will and determinism we have concepts that are no less con-
tradictory than those met in relativity and quantum theory. Could it be
that there is no absolute answer to our problem, just as there is no win-
ner in arguments about simultaneity or wave/particle duality? For this
to be possible, we would have to regard the concepts of free will and
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determinism as no longer describing something absolute, but rather as
descriptions appropriate to two separate viewpoints. Moreover, these two
viewpoints would need to be incompatible with each other so that one
and the same person would never have occasion to use both words at the
same time to describe what is being experienced. Two such viewpoints do
exist, and the concepts of free will and determinism are in fact used in
exactly this way. To see how this comes about, consider the following.

Imagine we have two people, one we call the investigator, the other
the subject. The investigator sets out to determine the future behavior
of the subject. To this end he examines the contents of her brain at the
level appropriate to decision making. He catalogues all the contents of
the memory together with the natural inborn instincts to be found
encoded in the subject’s DNA molecules. (The experiment is, I hasten to
say, hypothetical!) The study of the subject herself is then supplemented
by an equally thorough investigation of all external influences—every-
thing and everyone due to come into contact with her. The investigator
is now furnished with all the information needed to allow him to give a
complete description of the subject’s future behavior. The subject, to all
intents and purposes, behaves like a programmed robot. It is to this cold-
blooded dehumanized description—the kind that Laplace had in mind—
that the concept of determinism applies.

But what of the subject’s description of her own behavior—how does
it seem from her point of view? As each of us knows, an individual’s
experience of her own life is very different from what it might appear
from outside. The subject needs to speak not only of her interrelations
with the outer world, but also of her perception of the private interior
world she inhabits. She calls upon words such as love, hate, envy, passion,
fear, consciousness, and so on—concepts that are at best inessential and
possibly quite meaningless in the context of the external investigator’s
description. Among the new concepts is to be found free will: the sub-
ject finds that an indispensable feature of her description is the idea that
she has freedom to exercise choice. No matter how strongly the investi-
gator insists that such freedom is illusory, the subject still remains con-
vinced that the future is not fixed until she herself has decided what part
she will play in shaping it. As Dr. Samuel Johnson put it, in characteris-
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tically no-nonsense fashion: “We know our will is free, and there’s an
end on’t.”

But among the private interior concepts, that of free will seems espe-
cially contentious. The external investigator need have no qualms over
the subject’s use of words like love and fear; if the subject chooses to
label a complex set of interrelated atomic processes thus, then the inves-
tigator can have no objection. The fact that he, the investigator, has no
need of such labels when describing the subject as a moving blob of
chemicals implies no contradiction. But the subject’s use of the words
“free will” appears to challenge the investigator’s use of the word “deter-
minism.” Here there does seem to be a contradiction. Is it not possible
for the investigator to show the subject not only that her use of this con-
cept is unnecessary (like the other interior concepts the subject uses),
but in this case that the concept is actually false?

This is a crucial point in our argument. If we seek to solve the free
will/determinism problem by regarding these two terms as applying to
different viewpoints, then it is essential to demonstrate that the concepts
cannot be freely transferred from one viewpoint to the other; the view-
points must be incompatible, no one person being able to experience
both simultaneously. We must be able to show that it is in fact impossi-
ble for the investigator to convince the subject that there is only one cor-
rect answer—just as it was impossible for the idea of simultaneity to be
imposed on the viewpoint to which it did not apply.

To see whether the investigator can prove his point, we suppose him
to carry out his investigation in the manner previously described. But
now he records his predictions concerning the subject’s future behavior
and seals them in an envelope. After the predicted events have duly
occurred, the envelope is opened and the subject shown the record of
the predictions. She discovers that, sure enough, her behavior accorded
exactly with what the investigator had beforehand calculated it would be.
What would this prove? It would show that the investigator was extraor-
dinarily clever, diligent, and good at his job—but very little else. After all,
one does not have to engage in a comprehensive investigation, such as
the imaginary one we have described, in order to make a pretty shrewd
guess as to how certain people will behave. A wife after twenty years of
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marriage can often predict unerringly how her husband will behave in
any set of circumstances. The fact that she is invariably correct does not
mean her husband is not exercising choice—merely that she is good at
predicting what his choice will be. There is nothing in this to prevent
the husband, in looking back on these moments of decision, believing
that, had he had a mind to, he could just as easily have chosen to act out
of character and done something different. And the same is true of the
subject of our hypothetical investigation.

No, if the investigator is to prove to the subject that the latter has no
choice—no genuine alternative to the action predicted—then he must
provide the subject with the prediction prior to the event. If before the
so-called “moment of decision” the subject were told what her course of
action was to be and she later discovered, when the moment arrived,
that she was in fact powerless to act in any way other than that stated,
then and only then would the illusory nature of the “decision” be
proven; only under such circumstances would there be grounds for con-
ceding a preference to the investigator’s viewpoint and his use of the
concept determinism.

But can such a situation be realized—can the subject be told in advance
what her actions must be? The act of telling the subject must, of course,
be counted as an external influence on her and, as such, it is potentially
capable of affecting the final outcome. If the investigator is not careful,
his act of communicating with the subject might invalidate his predic-
tion. On the face of it, the way round this would be for the investigator
to have already included in his prediction the effect of telling the pre-
diction to the subject. This, however, will not do. An argument like this
soon founders on logical inconsistencies. Imagine the subject to be an
awkward cuss who resolves that whatever the investigator tells her, she
will do the precise opposite! Our all-knowing investigator naturally
would be aware of this intention, but what could he do about it? He
might be tempted to provide the subject with the wrong prediction in
order to provoke the desired final behavior. But that defeats the aim of
the exercise that was to inform the subject correctly of what her future
actions would be. There is no way round the problem; the subject cannot
herself be put in possession of an infallible prediction regarding her own
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future behavior, even though that behavior is known to the external
investigator.

What this serves to show is that the investigator and the subject do
indeed represent two mutually exclusive viewpoints. It is impossible for
the investigator’s view to be welded to that of the subject in order to
produce a single agreed solution of the free will/determinism ques-
tion—just as it was impossible for the stationary and moving physicists,
for example, to produce a single coherent description that would resolve
the simultaneity/non-simultaneity question. In the same way as there is
no final objective truth regarding simultaneity, so there is no objective
truth regarding free will and determinism. Both the viewpoint of the
investigator and that of the subject are valid, each in its own way. Not a
very satisfactory conclusion? Maybe not, but that is how it seems to be.

Finally, there is one more point to be made. Though once again we
might appear to have thrown fresh light on an age-old problem with the
help of insights drawn from the new complementary modes of thought
developed for use in modern science, this is not really so. On examining
traditional Christian thinking on the subject, we find the elements of
the solution already there: free will, determinism, and their relationship
to different viewpoints. The element of choice, as one might expect, is
always much in evidence. Throughout the Bible, there is the constantly
recurring theme that we must choose whether to follow Christ or not.
The very meaningfulness of the concept of love, as we have seen,
depends on there being a real alternative. The rationale of Christianity
holds up only if we as individuals can exercise choice. So the situation as
seen from our point of view incorporates free will. But what of God’s
point of view? Does God await our decisions in ignorance of what they
will be? Not so. The pattern of prophecies made in the Old Testament
and fulfilled in the life of Christ presupposes events occurring in accor-
dance with some predetermined plan. This is made plain by St. Paul
when he says, “For those whom he foreknew he also predestined.” The
word “foreknow” means “chosen in advance” and “predestined” means
that God determined in advance the form our lives should take. Jesus
himself, in describing the Last Judgment, speaks of the chosen as enter-
ing “the kingdom prepared for you since the foundation of the world.”
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Thus, not only does the Bible affirm that, as far as we ourselves are con-
cerned, we have freedom of choice, it also testifies that our choices are
already known to God. In this way, we find the subject and investigator
in our hypothetical experiment to be in much the same positions as our-
selves and God respectively.

The doctrine of predestination has never been a popular one. Doubt-
less this was because of the difficulty of reconciling it with one’s own
direct experience of free will. The fact that the church, nevertheless,
clung to it despite what, I imagine, were many temptations to play it
down was, I think, much to its credit. It is really only now—since we
have begun to get used to complementary types of description in
physics—that these old tenets of belief stand revealed as no longer con-
tradictory, but rather modern in their outlook.
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21   
Only Wholeness . . .  

I  , we saw that any object, from a Rembrandt portrait to
a human being, could be described in a variety of ways according to the
context. In particular, we noted that when interested in questions to do
with meaning and purpose we were invariably led to seek the answers at
the highest levels of complexity and organization. At those levels, use is
made of concepts like “love,” “life,” and “spirit”—concepts that do not
figure at the lower levels where it is more appropriate to talk in terms of
the energies and positions of subatomic particles and the forces between
them. It is now time to look at these higher concepts in more detail with
a view to trying to understand their nature. We do this using fresh
insights that have emerged from quantum theory.

But before doing that, let us first attempt a more conventional
approach. We begin by revisiting a relatively simple example of a higher
concept: pressure. This is a term that is unlikely to appear in the vocab-
ulary of, say, an atomic physicist, but is one we all use when, for example,
pumping up tires. Does this mean that the term “pressure” introduces
some novel feature that the atomic physicist might be expected to know
nothing about? Pressure, as we saw earlier, comes about as the result of
tiny impacts between individual gas molecules and the walls of the tire.
The number of these impacts in any interval of time is so great that the
average force exerted on the walls remains essentially constant. For this
reason, it becomes convenient to coin a new word. And why not? If all
one is interested in, when pumping up the tire, is the averaged-out effect
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rather than the details of each and every atomic impact, then it is only
sensible to deal in terms of pressure. But this new word does not imply
that something new has been added to our understanding. The atomic
physicist, through a detailed study of how each molecule behaves, is per-
fectly capable of adding up all the individual contributions and arriving
at the same averaged-out effect. Indeed, far from adding anything new,
the concept of pressure has thrown away a great deal of the information
that was available at the molecular level. The word “pressure” is just a
lazy way of dealing with what is, in truth, a very complicated situation.
Its justification lies in its convenience, rather than in any ability to con-
tribute new understanding.

The same is true of the concept of temperature. Each atom or mole-
cule possesses energy as it rushes about or vibrates. The temperature of
an object, as we have already pointed out, is just the average of all these
individual atomic energies—the greater these energies, the higher the
temperature. Once again, it is a term that introduces nothing new—
rather, it is one that dispenses with unnecessary details and provides a
succinct summary of whatever it is we actually need to know.

How about the concept of color—the color of some object? You
remember in our discussion of the Rembrandt portrait, at the level of
individual electrons and nuclei there is no meaning to the idea of color.
When one reaches the level of atoms and molecules, however, the forces
between subatomic particles come into play and one can speak of the
distances separating the particles. On taking these into account, it begins
to make sense for us to talk of the object as being able to absorb light of
some colors and not others (through rearrangements of the particles
relative to each other). In this way the object takes on a characteristic
color of its own. “Color,” therefore, although a higher concept in the
sense of it being more than just an averaged-out effect of what the sub-
atomic particles are doing individually, can nevertheless be understood
in terms of subatomic particles, their interrelated positions, and the
forces between them.

The success we have had in explaining “pressure,” “temperature,” and
“color” in terms of the behavior of the subatomic particles encourages
us to apply the same approach to all other higher concepts. Take for
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instance “life.” Because life is such a high concept, we would doubtless
be well advised to tackle its understanding in stages. First, as we have
done before, we could define life to be the group of characteristics
known as respiration, nutrition, reproduction, growth, excretion, and
responsiveness. Then we could take a look at each of these characteris-
tics in turn and examine the nature of the chemical and physical
processes that underlie them. Finally, we could seek to describe these
processes in terms of the behavior of the subatomic particles. We might
tackle a concept like “love” in the same way, identifying the physiologi-
cal changes that usually accompany the phenomenon (heart pounding,
pupils of the eye dilating, for example) and accounting for these in terms
of electrical signals passing along the nervous system and chemicals
being released in certain locations.

There are those who maintain that this is all there is to these concepts.
“Pressure” and “temperature,” “love” and “life”—they are merely useful
terms for gathering together, in some convenient form, those general
features of the basic atomic processes relevant to some particular pur-
pose. No new element is introduced by these concepts, all the informa-
tion being already contained in the detailed lower-level descriptions of
the individual subatomic particles and the way they are assembled
together. Such a view sees the progress of science as one in which these
higher concepts are progressively explained away in terms of ever more
basic descriptions at lower levels. (It is the familiar reductionist line of
argument again.) Furthermore, it is an argument that would claim that
any higher concept not open to an explanation in terms of a set of
atomic processes—a concept like “spirit,” for example—must be one
devoid of meaning.

How sound is this reasoning? Is it really the case that all aspects of the
behavior of large groups of atoms, such as a human being, cannot be
anything more than the sum total behavior of its constituent particles?
The answer is no. To see why, we have to look once again to the kind of
thinking that has grown out of quantum theory.

You will recall that Bohr and Einstein, those two great physicists who
had each contributed so much toward building up the new physics, were
ultimately to find themselves in profound disagreement over the true
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meaning of what had been achieved. Bohr, you will remember, believed
that physics had to confine itself to making statements about our inter-
action with the world; Einstein wanted to restore the idea that the goal
of physics was to describe the world itself, independently of our inter-
action with it. Bohr was later to develop his ideas further, and it is this
extension to his thoughts that we are now to examine.

We begin with Heisenberg’s uncertainty principle—the principle that
denies the possibility, even in theory, of being able to gain completely
precise information on the position and motion of some object such as
an electron. Previously we explained the uncertainty principle in terms
of what might be called the “clumsiness” of the measurement process.
We tacitly assumed that out there somewhere was an electron that at any
point in time had a well-defined position and motion. The problem arose
when we tried to take a look at it to find out what that position and
motion were. The act of taking a look involved firing a quantum of light
at it. The nature of the interaction between the light and the electron
depended upon the particular kind of light used. If we were particularly
concerned to get a good fix on the position of the electron, we needed
to have light tightly bunched together, with the distance between the
wave crests and troughs very small; this pointed to the use of light from
the blue end of the spectrum. But blue light, we noted, was associated
with highly energetic quanta, so this meant that each time contact was
made with the electron, it was knocked flying, so ruining any deter-
mination we might have made of its motion. Alternatively, the use of
light from the red end of the spectrum, with its less energetic quanta,
made it possible to measure the motion, but because of the way its crests
and troughs were spread out, not its position.

At no time did we doubt that the electron actually did have a position
and motion. It was just, if you like, our bad luck that whenever we tried
to extract the information, we inevitably ended up with less than the full
amount. In this way, we had to make a distinction between how the elec-
tron actually behaved (existing at a precise position and possessing a pre-
cise motion) and the maximum information our measurements could
yield about the electron’s behavior (information subject to the limita-
tions imposed by the uncertainty principle).
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This was how most physicists, Heisenberg himself included, were ini-
tially inclined to interpret the significance of the uncertainty principle.
But in the late s Bohr came to the conclusion that there was a deeper
meaning. His new thoughts on the subject grew out of earlier discus-
sions of the wave/particle paradox. The resolution of that paradox had
come about by shifting the focus of attention away from the electron
itself and fixing it instead on the interaction between the electron and
the experimental apparatus used to observe it. The electron was no
longer regarded as being either a wave or a particle; the words “wave”
and “particle” described the nature of two different types of interaction
one could have with the electron.

Pursuing this line, Bohr now declared that all the terms used in
physics are similarly derived from observations. What applies to the
words “wave” and “particle” applies equally to the words “position” and
“motion.” Just as we cannot speak of the electron as actually existing in
the form of either a wave or a particle, neither are we justified in regard-
ing the electron as actually existing at some particular precise position
with some particular precise motion. The words “position” and “motion”
only take on meaning in the context of making a specific observation;
they arise out of the descriptions we give to identifiable interactions with
the electron. Transferring the words “position” and “motion” from the
description of the interaction to a supposed description of the electron
itself was to be regarded as a misuse of language. Any statement pur-
porting to speak of the actual position and motion of the electron must,
by its very nature, be devoid of sense.

Heisenberg was among those who were quickly won over to Bohr’s
new way of thinking. Not so Einstein. He was convinced Bohr was
wrong, and he determined to find some loophole in his reasoning. Ini-
tially, the form of his attack lay in trying to devise ways round the uncer-
tainty principle. If he could produce just one experiment capable of
providing more precise estimates of the position and motion of the elec-
tron than those permitted by the principle, he would have gone a long
way toward demonstrating that the electron really did possess a precise
position and motion. The uncertainty principle would then be shown
to be what it was originally thought to be, namely, a guide as to how
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close our observations could get to determining what those values of
position and motion were.

Repeatedly Einstein thought he had succeeded. He would describe
some ingenious experimental arrangement that, at first sight, appeared
capable of yielding the desired precise information. But each time, Bohr,
with the help of his now close colleague Heisenberg, was able to uncover
some flaw in Einstein’s arguments. Again and again, the uncertainty
principle stood vindicated, and with each new demonstration of its valid-
ity, more and more physicists were won over to Bohr’s viewpoint.
Increasingly, it came to be accepted that the reason that one could not
measure simultaneously both a precise position and a precise motion for
the electron was that such things did not in reality exist.

Then came a dramatic switch in tactics. Having finally run out of ideas
for circumventing the uncertainty principle, Einstein launched an attack
from a different quarter. It was a remarkably clever approach—one des-
tined to spur Bohr to the ultimate achievement of his scientific thought.
Though it made no claim to get round the uncertainty principle, Ein-
stein’s new argument did appear to demonstrate that there was invested
in the electron more information than was being extracted by the obser-
vations. Though it is not easy to reproduce Einstein’s reasoning in a
digestible form, here is a simplified version, based on an analogy, which
might be helpful.

Imagine a schoolteacher responsible for keeping order on the play-
ground. Suddenly there is a commotion over in one corner and she hur-
ries there to investigate. On arrival she finds a boy flat on his back, clearly
knocked over by someone else. What can the teacher conclude about the
person responsible for the accident from looking solely at the condition
of the boy on the ground? Obviously it must have been quite an impact
to have knocked him down. The culprit must have been either very
heavy, or running fast, or both. But there are no heavy people about,
only children, so it follows the culprit must have been running. Not only
that, he must still be close to the scene of the accident because there has
not been time for him to get far from where the other boy is lying. That
at least narrows the field down a little. Thus, even before questioning
any one in an attempt to identify the person responsible, the teacher has

only wholeness .  .  .     205

Science and Renewal.qxd  6/20/05  5:36 PM  Page 205



learned something about him; she has an idea of the speed with which
he was running and roughly where he is to be found now—all from an
examination of the victim.

This simple incident contains the essence of Einstein’s approach. What
he did was to set up an imaginary situation in which two particles, for
example, two electrons, were to be in collision. As a result of the impact,
the motion of each electron is modified. If, for instance, one was sta-
tionary to begin with, then its motion afterwards would clearly depend
on how fast the other one was going. So from studying the change in
motion of one electron (let us denote it by the letter V, standing for “vic-
tim,” in analogy to the boy who was knocked over), the experimenter
can deduce something about the speed with which the other electron, C,
(standing for “culprit”) has rebounded. If she wishes, she could measure
V’s motion precisely, and this would yield a precise determination of C’s
motion. Note that she is able to do this without actually looking at C
directly. On the other hand, the experimenter, by looking at the position
of V, rather than its motion, could deduce something about the position
of C—and again, this determination can be made as precise as one wishes
and without having to look directly at C. In either case, whether one uses
the measurement on V to yield an indirect estimate of C’s precise
motion, or alternatively of C’s precise position, one can later go ahead
and perform a direct measurement on C to confirm that the indirect esti-
mate was correct. Einstein’s master stroke was this: on leaving the colli-
sion, electron C does not know which experiment is subsequently to be
performed on V, whether it will be the one giving a precise estimate of
position or the one giving a precise estimate of motion. Electron C must,
therefore, take away from the collision precise information on both the
position and the motion in readiness for whatever type of measurement
the experimenter later decides to perform. In this, Einstein envisaged that
once the impact between the particles was finished and they were mov-
ing apart, there could be no further interaction between them and there-
fore no new information could be exchanged. It would be impossible for
electron V, in effect, to say to electron C, “Hey, she has just done a pre-
cise measurement of my motion so she knows what your precise motion
ought to be; here is the result she got, so be prepared in case she wants
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to check it out with you directly.” By then it is too late. Electron C can
only be in possession of whatever information it originally took away
from the collision and, as Einstein cunningly argued, that must be no less
than precise information on both aspects. Einstein was not claiming to
have got round the uncertainty principle; he had not shown how both
pieces of information could be simultaneously obtained—the experi-
menter had still to choose whether to go for precise position or precise
motion—but what he had done, apparently, was to demonstrate that elec-
tron C had actually to possess both pieces of information. In this, Einstein
was making a statement about electron C itself, as opposed to a state-
ment about an interaction with electron C, and this was the kind of state-
ment that Bohr had held to be impossible to formulate meaningfully.

Within six weeks of the appearance of Einstein’s argument, Bohr had
published his refutation! He countered that Einstein’s whole approach to
the problem was invalid. It was inadmissible to regard the two electrons
as separate autonomous entities—two distinct physical systems, only
one of which (electron V) was being observed, the other (electron C)
being left unaffected. By one and the same measurement, the experi-
menter was extracting information about both particles. The system she
was interacting with was not a system consisting solely of the single
electron V, but a different one that embraced both particles. Even if the
two electrons were too distant from each other for there to be any force
or influence operating between them, they could not be regarded as
independent of each other. Here, Bohr was going even further than he
had done before. Previously he had confined his thoughts to situations
in which only one basic particle, an electron, was under examination.
And, as we have seen, in that situation he showed that all that could be
meaningfully said concerned an interaction with that electron. Now he
was saying that if instead of one electron there were two and if it
appeared that information was being extracted about both, then the only
meaningful statements that could be formulated were those about an
interaction with a two-electron system—not a one-electron system with
a second one-electron system being left unaffected. And this was the case
whether or not the two electrons were in contact with each other in the
conventional physical sense.
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This conclusion is nothing short of amazing. Of all the remarkable
thoughts we have met in this book—those arising from evolution, cos-
mology, relativity—I believe nothing compares with this. It runs counter
to almost all previous scientific thought. Throughout the ages, science
has relentlessly pursued the reductionist line, seeking always to analyze
and break down phenomena into their component parts—my own line
of research being the spearhead of that movement today. Once nature
has been dissected to reveal its elemental components, one has only to
add the knowledge of how they are assembled piece by piece and held
together by physical forces to achieve full understanding—or so it
seemed. Now Bohr was challenging this view. He claimed that putting
the components together (in the case of Einstein’s proposed experiment,
the two electrons), one produced a combined system that had charac-
teristics that could not be explained as merely the sum of the separate
components and the physical forces between them. In interacting with
this combined system, one encounters a quality that stems purely from
what can only be described as its “wholeness.”

Einstein could never bring himself to accept this. Until his death in
, he continued to hold out against Bohr’s ideas. Even today, fifty years
on, experiments are still being performed and new ones devised to test
the truth of Bohr’s claims (the weight of experimental evidence, inci-
dentally, being strongly, if not completely conclusively, in favor of Bohr).
From time to time, the old arguments are taken out and given another
airing. But, by and large, modern physicists have come to accept that
ultimately the reductionist line fails and the element of wholeness needs
to be restored.

What relevance does all this have for our earlier attempt to assess the
significance of the higher concepts? Why did I claim that quantum the-
ory opens up the possibility of there being higher concepts that cannot
be explained away in terms of the physical properties of subatomic par-
ticles? Quite simply this: physicists have found that in trying to deal with
what is, after all, the simplest conceivable composite system—one
involving just two electrons so far apart from each other that no force,
electrical or gravitational, operates between them—it is incorrect to
regard it as consisting of just one electron and its properties added to the
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other electron and its properties; one must, in addition, take account of
the connectedness of the system—a quality that has no explanation in
terms of the tangible physical forces that are normally regarded as
responsible for connecting otherwise separate entities. This is a con-
nectedness that derives solely from the fact that the two electrons had a
fleeting encounter sometime in the past. With this being the case, ought
we not also to be taking into account this quality of wholeness when
studying the composite system that is of interest to us—the human
being? Can we seriously believe that if physicists cannot give a satisfac-
tory description of two non-interacting electrons in terms of the old
reductionist way of thinking, we are likely to fare better when dealing
with the billions upon billions of atoms, closely bound together by phys-
ical forces into intricate structures, that go to make up the human being?

The fact that one cannot legitimately account for a composite system
in terms of progressively adding together the contributions of compo-
nent parts casts doubt upon the validity of our earlier attempt to under-
stand the higher concepts. Concepts like pressure, temperature, and the
color of an object might well continue to yield to this kind of descrip-
tion, but whether we are justified in extending the same approach to all
the higher concepts is another matter. Particularly this is so of those con-
cepts that apply exclusively to the whole person and cannot be thought
of as applying in part. For example, though one might speak of the pres-
sure on one’s right big toe being greater than that on one’s left—because
of a shoe that is pinching—it clearly makes no sense to think of one’s
right big toe being more in love than one’s left. Though one’s ears might
be colder than the rest of one’s body, one cannot think of them as being
less keen on some course of action than some other part of one’s body.
The qualities of love and of choice are attributes that are applicable only
to the whole person. This is a new factor that must be borne in mind—
a distinction that sets these additional concepts apart from the earlier
ones. Bohr’s revelation that the attributes of a system considered in its
entirety are not those of its component parts opens up the possibility
that these additional concepts—the ones exclusively associated with the
whole person—can assume an authenticity born of that wholeness and
integration.
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Another point. One of the reductionist arguments was that any con-
cept that did not have a readily identifiable counterpart in the physical,
material world—the concept of “spirit,” for example—must be devoid of
meaning. But how convincing is this now to be regarded? After all, that
which binds a composite system together in the sense envisaged by Bohr
has nothing to do with normal physical forces. Indeed, it is extremely
difficult to conceive the nature of this nonphysical connectedness—a
difficulty that has militated against the easy acceptance of Bohr’s views.
But our successful description of the way we relate to the world never-
theless demands that we do use the idea of connectedness. That being
the case, it seems to me hard to sustain the position that the concept of
spirit ought to be discarded merely because it, too, appears to have no
directly corresponding physical manifestation.

None of this proves that we have a spirit, or that concepts, such as love
and free will, are necessarily something more than a way of referring to
the averaged-out effects of lots of atomic processes—like pressure and
temperature. All I am saying is that Bohr’s discoveries in the field of
quantum theory have profoundly changed the climate of thought in
physics. It is a change that I believe is directly relevant to our own con-
siderations, in that it makes more acceptable the idea that the concepts
that have figured in our own thoughts might be endowed with an import
far deeper than anything we would otherwise have dared to ascribe to
them.

Perhaps the most fitting end to a discussion like this is provided by
some words of Friedrich von Schiller, the German dramatist and poet.
Though spoken in the eighteenth century, so clearly having nothing to
do with quantum theory, they have an uncannily modern ring about
them:

Only wholeness leads to clarity
And truth lies in the abyss.

Not surprisingly, it was a favorite saying of Bohr.
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22   
In Conclusion

T     to gather the threads of our discussion and
try to form an assessment of the present-day relationship between sci-
ence and belief.

In the first place, we discovered that there was nothing in the so-called
“confrontations” of the past to indicate any fundamental rift. These
conflicts were not what most people now believe them to have been,
namely, examples of old religious claims being subjected to scientific
scrutiny and being found wanting. The trial of Galileo was about the
pride of a pope, thoughtlessly wounded by an overzealous scientist lack-
ing in tact; it was not about any great theological issue. The reception
accorded the theory of evolution by natural selection arose because
Christians were reading the Bible in ways its authors had not originally
intended; it was not that the claims of the Bible had been exposed as
fraudulent.

Important though it was to clear away such misconceptions, this was
but a prelude. Later we were to discover that what emerges the more
strongly from any comparison of the scientific and religious endeavors
is not so much the differences that divide them, as their similarities.
Repeatedly, we found that theological studies of God, the creator, were
being answered with resonant chords from the scientific study of cre-
ation. This showed up particularly when ancient truths were found to
have anticipated some of the findings of modern science.

Recall, for instance, the doctrine of original sin. While every natural
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instinct protested the innocence and essential goodness of the newborn
child, the Judeo-Christian message unswervingly held that each of us
has a tendency to pursue our own selfish ways, contrary to God’s
wishes—a tendency that is there from our earliest days. Only now, with
the help of the molecular biologist and the psychologist, do we begin to
recognize how this comes about: the way the law of the jungle—that
self-centered instinct toward putting one’s own survival first—is written
into our DNA molecules from conception; the way we are unwittingly
led by our parents and close relations to regard ourselves as the center
of attraction during those vital, impressionable first years of life.

There were the questions to do with space and time. The writers of
the Bible described God as transcending space and time and Jesus as both
living in time but also in some sense beyond it. Pure nonsense in terms
of the narrow scientific notions of their day, but in keeping with what
can be now glimpsed through the mind of Einstein.

Long before physicists, Christian thinkers had contended with the
need to incorporate an element of paradox into understanding sought
close to the frontiers of the knowable. Whether one is dealing with the
time-honored paradoxes (free will/predestination or the God/human
duality of Jesus), or the modern ones found in physics (simultaneity/
non-simultaneity or the wave/particle duality of the constituents of
nature), the resolution of the paradoxes comes in the same way: both
elements of the paradox must be accorded equal prominence, neither
one being emphasized at the expense of the other, and each is to be seen
as related to a particular viewpoint.

Finally, while scientists pursued the reductionist line, seeking to
explain everything away in terms of the behavior of ever smaller con-
stituent parts, religious believers maintained that there existed higher
concepts that could not be adequately described, or indeed accounted for
at all, at these subatomic levels. Today, through the work of Bohr, sci-
entists have also come to an awareness of the need to restore the qual-
ity of “wholeness.”

Thus, repeatedly, we have found the latest scientific discoveries and
modes of thought foreshadowed in the ancient truths. But this has not
always been the case; the flow of ideas is two-way. Much of the new sci-
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ence serves as an inspiration to deeper reflection on the part of the the-
ologian. For instance, I believe further thought should be given to our
spiritual nature as it must now be viewed in the light of the theory of
evolution. Did the spirit suddenly come into being at some arbitrary
stage of the evolutionary process, or did it gradually evolve from an ear-
lier primitive form? If so, what exactly could be the nature of this prim-
itive form? Should one not argue that animals today might possess
rudimentary spirits and so be capable of experiencing an eternal life of
sorts? An animal’s ability to question why it is here, to ponder over the
existence of God and to develop a relationship with God—all surely
essential to a spiritual life—might be insubstantial, but a possibility that
perhaps ought not to be ruled out altogether. The difference between
humans and the animals might be one of degree rather than of kind.

Modern science exposes facile and false “proofs” of God’s existence.
Many Christians, however, still point to the presence of life as a proof of
God’s existence, seemingly unaware that this is but a variant of the now
discredited “God of the Gaps” approach. Ought they not to learn the
lesson of the past and think again about this—before being forced so to
do by scientific discoveries yet to come?

The scientific outlook, while not ruling out the possibility of mira-
cles, does make it more difficult for modern believers to accept them
uncritically. So many people are put off Christianity by the mistaken
impression that all the miracles must be accepted lock, stock, and barrel.
I would like there to be clearer guidance as to which miracles might be
considered more important than others.

Lastly, there are questions provoked by our new understanding of the
nature of knowledge. We have seen how modern physics steers us away
from trying to make statements about an objective world existing in iso-
lation from us—instead, we are required to fix our attention exclusively
on our interaction with the world. Though I have argued that a doctrine
such as that of the Trinity already implicitly contains this philosophy in
its formulation, people do, nevertheless, continue to try and make state-
ments about God as he is, rather than restricting themselves to descrip-
tions of the interactions that take place between God and ourselves. I
suppose one of the reasons for this is that religious believers affirm that
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God has an objective existence and this is in no way dependent upon us;
the term “God” does not suddenly take on meaning the moment we
decide to pray. They are suspicious of subjective views of God that per-
mit everyone, in effect, to believe whatever they like—one person’s views
being accounted as good as another’s. But restricting one’s thinking to
our interactions with God need not entail any denial of the objective,
independent existence of the Divine. Physicists do not have to believe
that the world goes out of existence the moment they shut their eyes and
stop observing it. All that modern physics requires is the recognition
that whatever form of existence the world has when not being observed,
we are powerless to formulate meaningful statements about it. And the
fact that meaningful statements in physics are confined to our inter-
actions with the world does not imply any subjectivity of the kind that
would grant each physicist the right to get whatever result he or she
likes, all results being counted equally valid. There still remain true
observations of the world and false ones. Thus, I believe, theologians
today ought to be prepared more explicitly to recognize that all valid
statements they make about God are statements about our relationship
with God, and that any attempt to go beyond that, in order to arrive at
an objective description of God in isolation from us, is inadmissible.
There can be true statements about our interaction with God and false
ones. The objectivity of religious belief is preserved not in submitting to
the test supposed assertions about God himself, but in determining the
truth of the statements we are allowed to make about our interaction
with God.

So we see, in a variety of ways, science and religion working together,
each shedding light on the other, sometimes one showing the way for-
ward, sometimes the other. This comes about not only because the
modes of thought they use are similar, but also because they are both
based on the same methodology—one rooted in experiment. We have
seen that confirmation of the central belief of Christianity, the resur-
rection, comes not from persuasive argument, nor from blind credu-
lousness, but from an act of faith incorporated into an experiment—the
experiment known as prayer. Faith used in this way is no different from
that employed by scientists in their own investigations, and the confir-

214 in conclusion

Science and Renewal.qxd  6/20/05  5:36 PM  Page 214



mation provided to those engaged in the experiment is no less certain.
But this is not to say that there is no difference at all between scientific

and religious inquiry; that would be going too far, and in any case, there
is no reason that they should be identical in all respects. Their chief diff-

erence is to be found in the fact that, whereas someone like myself can
be totally convinced of the reality of God, there can be someone else,
equally sincere, who is not. Such a conflict of opinions, though com-
mon on questions to do with religion, is seldom encountered in scientific
discussions (though even in science, differences do sometimes arise, as
witness the confrontation between Bohr and Einstein). As a scientist, I
expect, in general, to have no difficulty in convincing others of the real-
ity of physical concepts—concepts like mass, electric charge, and charm.
I do this by pointing to the experimental evidence that was earlier
responsible for convincing me. But as a Christian, I find the final clinch-
ing proof of God’s existence is not of this external kind that can be
jointly examined and appraised; it is part of my interior world of cer-
tainties—it is to be found alongside the other internal perceptions: love,
fear, hope, pain, etc. All these perceptions are to me just as real and true
and irrefutable as the perceptions I have of external experiences—those
experiences I can share with others. But though these internal experi-
ences are real to me, no one else can gain access to them, others having
to rely on equivalent perceptions of their own private interior worlds.

This inability on my part to argue others into believing in God, in the
same way as I can argue a colleague into accepting that charm exists, is
something I find hard to accept. It is so frustrating! But deep down I
know it has to be this way. The establishment of a relationship with God
is all to do with love, and no one can be argued into loving another.
Unlike the discovery of a new property of matter, each of us has to per-
form the God-relationship experiment for ourselves—it cannot be left to
the experts, it cannot be done by proxy. The most I, or anyone else, can
argue is that each person owes it to him- or herself to give it a try.

The sad fact is that most people never get around to it—at least, they
do not tackle it with the determination that stands a chance of securing
a successful outcome. In this respect, I feel science has much to answer
for. In a quite unexpected way, it has unintentionally worked against reli-
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gion. Science spawns technology, and technology surrounds us with
many marvels and gadgets, transforming our lifestyles, making them
more complex and sophisticated—and, in a sense, artificial. We forget
that we are animals, no different in terms of evolutionary development
to our cave ancestors. Whereas they had no option but to face each day
the harsh realities of life—the need for shelter, food, and clothing, and
the ever-present threat of death—we, in contrast, all too easily find our-
selves distracted from those things that really matter. Our attitude
toward death, for example, so often assumes an air of unreality.
Cocooned by wonder drugs, kidney machines, heart transplants and a
host of other aids for combating disease and infirmity and for prolong-
ing life, we lull ourselves into thinking that death has been banished—
rather than merely postponed. The products of science and technology
conspire to put from us the sense of urgency that ought to consume us
over all questions of an ultimate nature—those related to religion and to
the purpose of life. I say “ought” because, if Christianity is right, it
throws a new perspective on life—one that reveals the kind of life we
should be living, rather than the one we probably are. It is not that peo-
ple are actively against religion; opinion surveys are forever reporting
that most people have a belief in a God of some sort, albeit a belief that
might have little or no discernible effect on their lives. As I say, it is not
that people are against religion, it is simply that they never actually get
around to giving the matter the serious consideration it deserves. There
are so many other things in their lives that demand attention and that
appear more pressing; the question of religion seems to be one that can
be safely left to a later time when there is more opportunity for mature
reflection. Except that it is then left too late.

An advantage of being a scientist is that this inclination to sit on the
fence is not one to which we are particularly prone—we come off it one
side or the other. I suppose it is because when one spends all one’s work-
ing life asking deep, searching questions about the nature of the world,
it is difficult not to go that one step further and ask why it is all here and
what, if anything, lies beyond. Among the ranks of scientists are to be
found atheists and believers, but very few who waver in the middle. Over
the years, there appears to have been a tendency for the atheists to be the
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more outspoken and, as a result, they have succeeded in creating in the
public mind the impression that scientists as a body share their views.
But this is not so. In a seven-man research team to which I recently
belonged, for example, there were three of us who were committed
Christians. One was very active in church affairs, another was later to
give up a highly paid job as a senior physicist in an international labora-
tory to become a priest on one-sixth of his former salary, and I, while
continuing as a scientist, became a church lay minister. Nor is this excep-
tional. The person who succeeded me in the post of Head of Physics at
the Open University was herself at the time the leading Quaker in the
U.K. Another friend of mine, a distinguished professor of physics at
Cambridge University, relinquished his post in order to go into the min-
istry. It is actions such as these that speak more eloquently than all the
words and arguments I, or anyone else for that matter, can muster. It is
in the lives of professional scientists who are also religious believers that
one finds the most convincing answer to the question of whether science
and belief are compatible.
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What reviewers have said about this book

“This is a fascinating, helpful and readable book which sheds a lot of
light. All his arguments sparkle with fresh insights . . . the second half
is quite outstanding . . . I myself found his chapters on relativity and
quantum theory particularly helpful, and they are brilliantly and lucidly
written . . . Stannard’s splendid achievement —a book to be read often
and pondered.”

Tom Torrance, Life and Work

“ . . . for anyone interested in questions of value, ethics, and social
responsibility in science, here is a bold book by a scientist who has
equipped himself theologically and philosophically. He does not duck
the obvious and diffiicult questions . . . here are all the issues in 22 short
and attractively written chapters . . . I read with fascination…”

Eric Jenkins, New Scientist

“He uses his scientific knowledge effectively . . . His chatty style, frank-
ness, and general no-nonsense approach to the subject, make this an
attractive package…”

John Habgood, Nature

“Old questions gleam with fresh interest. The physics and theology are
written in an admirably clear, simple, sensitive style, with much relief
from imaginative examples and ingenious analogies plus the occa-
sional touch of humour . . . A book for yourself and for your sons
and daughters.”

Derek May, Parish People
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“His book is remarkably clear and direct. By introducing simple analo-
gies he makes relativity and quantum theory plain for the most
unlearned in science to understand . . . In the introduction he tells us
that the book is for enjoyment as well as for study, and it has certainly
been an enjoyable experience to read it . . . Such a valuable introduction
to a subject which no Christian should ignore . . . every minister and
every religious education specialist ought to read this book.”

The Editor, The Expository Times

“The style is an informative conversation addressed to an intelligent
reader not deeply versed in the technicalities of science or theology—
a quite remarkable book—lucid and impressive.”

E. Rogers, Methodist Recorder

“The style is pleasantly readable and Stannard sketches in an accessible
and interesting way the parts of science to which he needs to refer.
There is, for example, a particularly good elementary account of a
decidedly tricky but important piece of quantum theory. The book will
be found helpful by many.”

John Polkinghorne, Theology

“This is a valuable book, wide and liberal in its scope; it makes a
significant contribution towards a better understanding between the
scientist and the theologian and it provides much material for further
thought and discussion.”

David Murray-Rust, The Friend

“Thanks are due to Professor Stannard for his positive simplifications.”
D. L. Edwards, Church Times
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