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The twentieth century has brought astonishing
advances in scientific knowledge. A consequence
has been a growing conviction among many that
science now has almost all the answers to 'the
question of life, the universe and everything'.
This is totally at variance with any belief in the
reality of 'paranormal’ or ‘occult' phenomena. The
easy option is to debunk - to assert that anything
that doesn't fit in to the scheme discovered by
science is necessarily some kind of delusion.
Yet, when one delves into the evidence for the
reality of paranormal events - evidence for
telepathy, for reincarnation, for out-of-the-body
experiences, for the visionary experiences of
saints and mystics - the list is extensive - it turns
out to be not at all trivial. It is showing us that
something utterly vital is missing from the current
scientific view of reality. Understanding what
paranormal experience really is and how it fits in’
to the scientific picture of reality is of central
importance to any reasonable answer to the
question: who are we, and what is this 'reality' we
find ourselves in? Perhaps the scientific view of
the nature of this reality presents only a facet of
a reality richer and stranger than we suppose.
Perhaps - to paraphrase a remark of J B S
Haldane - it's stranger than we can suppose.
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Truth is tough. It will not break, like a bubble, at a touch;
nay, you may kick it about all day like a football, and it
will be round and full at evening.

— Oliver Wendell Holmes
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PREFACE

| have never had a premonition or (as far as | know) seen a
ghost. | have (as far as | know) no 'psychic' abilities. | have,
though, always been drawn to books about such things. | find
them entertaining, in the same way that my other interests are
entertaining; that is, stimulating to the imagination. Commitment
to a belief, one way or the other, has never seemed necessary to
me. The urge to think about this topic — the so-called 'occult',
'supernatural' or 'paranormal' — more intensively, and to try to
understand more clearly what (if anything) it all amounts to, was
precipitated by numerous discussions and arguments with my
close friend and scientific colleague Prashant Goswami; we had
discovered a common interest. Without the stimulus of our
discussions | doubt that | would ever have written a book of this
kind.

In the beginning, | had not fully reckoned with the
strength of conviction behind the belief, held by many, that
paranormal events are simply impossible, nor with the
persuasiveness of some of the arguments put forward by those
who subscribe to this belief. | have at times been almost
persuaded by them. My own feeling now is that the arguments of
materialists, reductionists and self-styled 'sceptics' are not an
adequate response to the facts of human experience. These
arguments are founded on a particular and narrow view of the
nature of reality that is not, as is claimed, either more 'rational’
than other views or especially supported by the present state of
scientific knowledge. That is what this book is about.
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1 INTRODUCTION

Gullibility and Scepticism

There is a story' of two medical students who, many years ago, took
lodgings in a small town and put about a rumour that they were famous
doctors who could bring the dead back to life — they had certificates to
prove it. They spent many hours in the cemetery, silently observing a
few of the graves. As the weeks passed, the townsfolk became more
and more anxious. At last, the two strangers began to get letters —
from a widow who had remarried, from a young man who had inherited
his uncle’s estate, and others. All requested that the dead should be left
in peace, and all enclosed sums of money. Finally, the mayor of the
town offered the strangers a handsome sum on condition that they leave
the town and conduct their experiment elsewhere, and gave them a
certificate endorsing their claim that they could restore the dead to life.
The students’ experiment had succeeded again! “Nowadays, people are
not so gullible — at least, that’s what we believe...”

In some individuals, the need to believe in a rational and well-
understood world asserts itself so strongly, that they reject outright as
superstitious nonsense any suggestion that seems to conflict with that
belief. Others find this rationalist world-view cold and inhuman and
have an equally strong need for the mysterious and the miraculous.
Though these two diametrically opposed psychological types are
extremes, and most of us fall somewhere between, they are remarkably
common. Correspondingly, two diametrically opposed phenomena
have become increasingly prevalent in recent years. On the one hand,
we see a growing confidence (perhaps it would be fair to say
overconfidence) in the explanatory power of science. Rapid and
spectacular developments in scientific understanding of the
mechanisms governing the physical world have produced a feeling in
many quarters that the puzzle presented by the universe we are a part of
is now, at least in broad outline, nearly solved, and that we have a fairly
clear idea of what kinds of things are possible and what are not. On the
other hand, we see a growth of interest in the ‘occult’ and the
‘supernatural’. The latter tendency is abundantly evident in the plethora
of books purveying absurd pseudo-sciences — fanciful fictions
masquerading as fact — that mislead the gullible and the scientifically
ill-informed into crazy beliefs about the nature of reality.
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Science, Mind & Paranormal Experience

This book is the result of a search for a saner and more balanced
understanding of so-called paranormal phenomena — those human
experiences that seem to be in conflict with present knowledge of the
physical world and the way it operates. I am not referring here to
bizarre notions and theories, but to bizarre experiences (or, rather,
experiences that seem bizarre in the light of current knowledge). The
search is a search for understanding, not for simplistic debunking
‘explanations’ that force alleged paranormal events into the strait-jacket
of currently-held scientific beliefs. The debunking mentality is, it seems
to me, naive, and no less irrational than gullibility.

Rawcliffe’s Psychology of the Occult’ is a classic example of the
extreme skeptical viewpoint. He demonstrates that none of the evidence
for anomalous so-called ‘paranormal’ or ‘supernatural’ events is
absolutely impeccable. (As if evidence for anything is ever absolutely
impeccable.) Assuming ‘rational’ to be synonymous with ‘lying within
the boundaries of present scientific knowledge’, he claims that one can
always find ‘rational’ explanations and proceeds to construct elaborate
debunking or ‘explaining away’ arguments to fit a large number of
cases. As a reminder of the ever-present danger of jumping to
premature conclusions, the work is important in drawing attention to
some of the pitfalls of paranormal investigation and experiment. But it
is also a beautiful revelation of the psychology of the sort of mind that
cannot and will not conceive that the world might in fact contain
mysteries that science is not yet in a position to understand. Rawcliffe
makes it abundantly clear that he has no doubts whatever about his
belief that all belief in the paranormal (which he likes to call ‘the
supernatural’) is nonsense — an archaic remnant of pre-scientific
superstition — and that all apparent evidence for mysteries lying
outside the framework of present knowledge must arise from delusion.
It is amusing that Julian Huxley, in his foreword to the book, while
applauding it for its attack on gullibility, shows himself unable to
accept Rawcliffe’s extreme viewpoint:

But I must confess that I cannot follow him in stigmatizing
studies in telepathy, clairvoyance, etc. as ‘occult research’
unfit to be admitted into our universities. Hypnotism was for
long regarded as mere quackery and if modern psychical
research has some of its origins in superstition, it is also
inspired by the desire for new knowledge.

We simply do not yet know what the basic relation is between
mental activity and physical brain activity. It is extremely
important to find out whether and under what conditions
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Introduction

mental activity may be detached from the physical; we can be
sure that many possibilities of mind or mental activity are still
unexplored.

— Julian Huxley *

Many sciences attract a lunatic fringe of cranks and crackpots. An
impediment that the serious study of the paranormal has to contend
with is that, throughout its history, the topic has come in for more than
its fair share of wild and fanciful notions, fraud and hoax. An
unfortunate effect of this is the widespread feeling that the investigation
of paranormal phenomena is somehow disreputable — unscientific.
Such a view is lacking in elementary discrimination; there is all the
difference in the world between a crank and an investigator sincerely
attempting to arrive at an understanding of an elusive and mysterious
phenomenon.

An organization calling itself the ‘Committee for the Scientific
Investigation of Claims of the Paranormal’ (CSICOP) was set up in
1976 by Paul Kurz, a professor of philosophy; its worthy aim was to
combat the rising tide of nonsensical pseudosciences. The list of its
committee members is impressive — it contains the names of dozens of
highly accomplished scientists. Here are just a few: (the late) Isaac
Asimov (prolific science and science-fiction writer); Sir Francis Crick
(joint Nobel prizewinner, with James Watson, for the elucidation of the
structure of DNA); Martin Gardner (author; particularly noteworthy
and relevant to our topic are his two classic works on cranks and
pseudosciences, Fads and Fallacies and Science: Good, Bad and
Bogus); Murray Gell-Mann (leading elementary-particle physicist and
Nobel prizewinner); Douglas A. Hofstadter (professor of cognitive
science and a leader in the artificial intelligence debate); Philip J. Klass
(science writer and engineer; arch-debunker of ‘UFO mythology’);
James Randi (conjurer and self-proclaimed enemy of ‘the paranormal’);
(the late) B. F. Skinner (leading behavioural psychologist). [Those I
have omitted should not feel offended — I simply picked out the names
most familiar to me. ] CSICOP publishes a magazine, the Skeptical
Inquirer. Its crusade against gullibility is admirable and its articles, on
the whole, scholarly and well-researched. But the debunking mentality
is very much in evidence. Plausible sceptical examination of
experiments in parapsychology are presented side by side with ridicule
of corny things like pyramid power, palmistry, numerology and
creationism. There is a danger of throwing out the baby with the
bathwater in the presupposition that all ‘claims’ of mysterious or
inexplicable events are necessarily nonsense, and in the denigration of
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Science, Mind & Paranormal Experience

open-minded investigations of mysterious phenomena as ‘fringe
science’.

Two fascinating accounts of the history of the Skeptical Inquirer
and a rival publication, the Zetetic Scholar, one by Martin Gardner’® and
one by Douglas Hofstadter® are recommended to the reader.
Hofstadter’s article is a thought-provoking discussion of the
problematic nature of the criteria human beings adopt for judging
evidence. In a postscript to his essay, Hofstadter quotes at length from
his correspondence with Marcello Truzzi, editor of the Zetetic Scholar,
concerning Hofstadter’s criticism that the magazine was too open-
minded and sympathetic toward cranky ideas. The following quotation
from this correspondence illustrates nicely, I think, what investigators
of the paranormal are up against:

I feel that ESP and so on are incompatible with science for
very fundamental reasons. In other words, I feel that they are
so unlikely to be the case that people who spend their time
investigating them really do not understand science well.
Instead of welcoming them into scientific organizations, I
would like to see them kicked out.

—Douglas Hofstadter’

In a sense, this whole book is a reply to the attitude this unequivocal
assertion encapsulates. Hofstadter’s ‘fundamental reasons’, and reasons
for doubting that they are fundamental, will become clear as we
proceed. For the present, I wish only to counter it with another
quotation:

My feeling is that the process by which we decide what is
valid and what is true is an art; and that it relies as deeply on a
sense of beauty and simplicity as it does on rock solid
principles of logic and reasoning or anything that can be
rigorously formalized.

—Douglas Hofstadter *

The criteria whereby we arrive at the degree of credence we give to
things we are told, or things we read about, are quite elusive. I am not
aware that any attempt has been made to study them, although they are
a crucial ingredient of the scientific method. They are rarely, if ever,
completely rational; they are intuitive assessments arising out of our
personal mental models of reality — models which themselves have
been built up from just such intuitive assessments. In this respect,
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Introduction

human beings differ greatly from each other. When confronted with
alleged facts, or with new ideas of a controversial nature — be they in
the form of newspaper reports, religious doctrines, scientific findings,
hypotheses and theories, or philosophical world-views — there is a
gamut of positions that people adopt, from stubborn cynicism (outright
rejection) to naive gullibility (uncritical belief). It seems to me that an
important component of ‘the art of deciding what is valid and what is
true’ is the art of reserving judgment — of resisting the temptation to
jump to conclusions based on unexamined a priori convictions. This in
turn calls for an ability to take on new ideas in a spirit of ‘what if” and
to explore them heuristically without swearing allegiance to any fixed
position. It calls for a willing suspension of disbelief as well as a
suspension of belief. Scepticism is required, but we also need to be
sceptical of scepticism. Belief is a state of mind. ‘The world is
everything that is the case’: its truths are wholly indifferent to our
belief and unbelief.

The Evidence for the Paranormal

There exists an abundance of accumulated data that never gains
admittance to the citadel of Scientific Knowledge. It is vast; it
continues to grow. It knocks at the gate and is turned away.

The data I am referring to are the reports that testify to the fact that
human experiences are sometimes exceedingly strange, in ways that
give reasonable grounds for doubting the completeness of the
framework that science has erected for understanding the world. In
spite of spectacular success in acquiring knowledge about the world,
and rendering that knowledge comprehensible, scientific methods and
scientific thinking have failed to come to terms with an enormous body
of data that has arisen from the way human minds experience the
world. The variety of conflicting opinions and beliefs that this conflict
gives rise to constitutes an interesting phenomenon in its own right. It
seems to me that heated debate for and against ‘belief” in, for example,
telepathy, clairvoyance or precognition is a smoke-screen serving only
to obscure the real issue. It is an indication that the wrong kind of
questions are being asked. One of the important lessons of science is
that nature reveals her secrets only to those who ask the right kind of
questions, in the right kind of way.

One meets with a wide range of responses to the idea of ‘the
paranormal’. There are ‘down to earth’ people who simply ‘don’t
believe all that nonsense’, but who in fact have never taken an interest
in the topic and do not wish to. There are the gullible, who are willing
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Science, Mind & Paranormal Experience

and able to believe practically anything. More interesting are those who
have regarded the topic of paranormal experience as a matter for
serious investigation, and who are disturbed by the problems
encountered in trying to understand what it amounts to. Approaches to
these problems are rarely if ever free from bias arising from
preconceptions. Perhaps that is inevitable; but freedom from
preconceptions is, surely, an ideal to be aimed at in the investigation of
so difficult a topic. The ‘sceptical’ view in its most extreme form stems
from the conviction that al/l reports of paranormal experience are
artifacts of the vagaries of human thought, belief, observation and
imagination, to be understood in terms of conventional psychological
explanation: hallucination, delusion, misperception, faulty recall,
dishonest reporting, deliberate deception, and so on. The view is
satisfying to those who hold it because it avoids the uncomfortable
prospect of having to reassess and revise firmly-held intuitive
convictions about the way the world works. But the empirical basis for
the view is insecure. It is based on a belief that ‘things like ESP’ are
‘contrary to reason’ or ‘in conflict with science’. Since it is the
foundations of this belief that are called into question by the evidence
for ESP, the idea that the evidence can be demolished by opposing it
with the belief is illusory. Only the data of observation, carefully and
impartially assessed, can tell us what kind of events can occur — can
tell us what is and what is not contrary to reason or in conflict with
‘science’.

There are two major categories of data to be examined. In the first
place, we have the laboratory experiments in parapsychology in which
subjects are tested for ‘paranormal abilities’. Typically, the results seem
to suggest the existence of rather weak phenomena that operate on a
‘hit or miss’ basis; the evidence is cumulative statistical evidence.
Those who are convinced that paranormal events cannot occur —
‘because they are impossible’ — regard any such experiment as
conveniently disposed of if there is any possibility at all of a ‘rational’
explanation. Since deliberate fraud is included — as a last resort —
among rational explanations, their position sometimes seems
unassailable. But accusations of fraud, in the absence of any evidence
to support them, advanced simply because one is unable to accept that
something is occurring for which we have no explanation, is
tantamount to a refusal to accept any experiment as evidence for the
paranormal. This persistent refusal to accept human testimony amounts
to a denial of the possibility of science.

In the second place, we have reports of spontaneous paranormal
events; strange experiences that take place in real-life situations —
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Introduction

paranormal events in their ‘natural habitat’. If we were to give credence
to even a small proportion of the many thousands of such reports, we
would have to conclude that telepathy, clairvoyance and precognition
are fairly common features of human life and that events of an even
more bizarre nature are not all that uncommon. The total rejection of all
such reports, without even examining them, would be quite irrational.
The reports exist — that fact at least is undeniable. It is not a trivial
fact; it is a consequence of the way the human mind consciously
experiences the world. The data are worthy of study in their own right.
When approached with an unbiased mind free of prejudice and prior
conviction about what they might imply, persistent patterns emerge —
there is a consistency to the data — and the haunting question of what
it all signifies looms large.

At this point, the hard-line sceptics step in and, standing on the
firm ground of their unshakable convictions, turn the discussion to the
quality of the evidence. They point to those experiments in
parapsychology where the controls have been less than ideal, or
obviously inadequate, and rest their case. Or they dismiss the whole
field of spontaneous paranormal experience by reminding us of the
extent to which the human mind is capable of deluding itself when
making observations or recalling events, and how it tends to jump to
conclusions when assessing evidence. They are fond of words like
‘anecdotal’ and ‘alleged’ when they discuss reports of paranormal
experience, thus revealing a cynical attitude towards all such reports —
forgetting that much of the evidence accepted in courts of law is
‘anecdotal’ in the sense that it is based on the recollection of events by
human observers. It is true that the human mind is not an ideal
instrument for recording and reporting events: all that we can know
about the nature of reality comes to us processed by human perceptual
systems; we are dependent on those systems totally and they impose
limitations on human knowledge to an extent that is not often
acknowledged. In particular, perception is influenced to a large extent
by expectation, prior experience and belief.

In their desire for certitude, human beings have a tendency to be
misled by their preconceptions. This tendency is widespread and
insidious. It arises in all circumstances where human beings are
required to assess evidence or make judgements. It impedes progress in
the sciences. It is present in sceptical thinking no less than in gullibility.

Explanations involving faulty observation, faulty recall,
exaggerated reporting, fraud, hoax, etc. have sometimes turned out, on
further investigation, to be the correct explanation of an alleged
paranormal occurrence. The lesson here is that we have to tread warily
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Science, Mind & Paranormal Experience

when investigating this area of human experience. A healthily sceptical
attitude is an essential component of any such investigation. But true
scepticism is very different from stubborn refusal to consider evidence
simply because it conflicts with, or seems to conflict with, what we
already know — or think we know:

The skeptick doth neither affirm, neither denie any position;
but doubteth of it.
— Sir Walter Raleigh’

Evidence for the paranormal has an elusive quality that makes it
very different from the kind of data that science normally deals with,
and can cope with. Nature is not obliged to comply with our demands
for data of a particular kind. In particular, whenever people report the
occurrence of unexpected experiences of an inexplicable nature, the
evidence is of course ‘anecdotal’ — what else could it be? If we wish
to understand Nature in all her moods, we have to do the best we can
with the data she supplies.

The evidence exists; an embarrassingly large amount of evidence
exists. The interesting question is not whether there is evidence. The
interesting question is: evidence for what? Evidence that human beings
are silly? Yes, some of the evidence does reveal that; but that is already
well-known and not particularly noteworthy. Evidence that there is
much that remains mysterious and unexplored about the relationship
between mind and the world it apprehends? Certainly.

The Scientific Quest

The methodologies and the extensive body of knowledge that
constitutes what we call ‘science’ have developed out of the human
need to understand and to gain some measure of control over the world
in which we find ourselves. Questions concerning the ‘how’ and ‘why’
of natural phenomena are the foundations on which science has been
built.

Science arises whenever regularity — orderly behaviour and
orderly structure — can be observed in nature. Questions about
behaviour and structure are answered by the collection of data, the
classification and systematisation of observations, the discernment of
patterns and generalities that can be summarised and encapsulated in
‘laws of nature’. This is the earliest phase of any developing science.
But the human spirit of enquiry remains unfulfilled by this kind of
descriptive knowledge. There is a natural spirit of curiosity in the
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Introduction

higher animals that in many human beings asserts itself as an
impatience with superficial knowledge, a need to probe deeper and to
gain a better understanding of why observed phenomena are the way
they are, an impulse to explore when faced with the mysterious. This is
the scientific temperament.

In humans and other animals learning about the world is a
continual exploratory process of hypothesis and the testing of
hypotheses. In this way, an ‘internal model’ of the world is built up —
a pattern of expectations derived from past experience. Incongruities
are percepts that don’t fit the pattern. The mind responds in a variety of
ways. The most primitive response is anxiety or fear. For example,
when a baby first sees the reflection of its mother in a mirror, it may
show bafflement — even fear. Two mothers! For the baby, this is a
‘paranormal event’. The anxiety response disappears when the baby has
become accustomed to the mirror phenomenon — when the experience
has become integrated into the pattern of expectations This illustrates
the way an incongruous percept or an incongruous concept ceases to be
disquieting after it has occurred repeatedly and thus become familiar; it
is then consistent with past experience.

. what does the people really understand by knowledge?
What does it want when it wants ‘knowledge’? Nothing more
than this: something strange shall be traced back to something
familiar. And we philosophers — have we really understood
anything more by knowledge? The familiar, that is to say: that
to which we are accustomed... Is our need to know not
precisely this — need for the familiar, the will to discover
among all that is strange, unaccustomed, questionable,
something which no longer disturbs us?

— Nietzsche '°

In infancy the internal model is still fairly fluid and adapts itself
readily to unfamiliar experience. In many human adults it becomes so
rigid that incongruous percepts, or incongruous concepts, can only be
dealt with by setting up mental barriers against them. We then have the
stubborn incredulity that masquerades as ‘rationality’ or ‘scepticism’.
Another response to incongruities is curiosity — the urge to
investigate, the need to find out more. Curiosity is particularly strong in
our close relatives, the anthropoid apes. In some humans it is developed
to a high level. It has given rise to the pursuit of scientific knowledge.

It is only in the last four hundred years or so that rational thought
has been combined with systematic and rigorous experimentation to
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provide a means of acquiring secure knowledge. The combination has
been astonishingly successful. The practical applications of science —
technology — now unfold with bewildering rapidity. The gadgetry of
the late twentieth century would appear, to the scientists of earlier ages,
indistinguishable from magic. The increasing misapplication of
technology by businessmen and politicians has brought science itself
into disrepute. Yet the source of the scientific quest is an irrepressible
need lying deep in the human psyche — the spirit of intellectual
adventure, exploration and discovery. Our best scientists are those who,
driven by a childlike sense of curiosity and wonder, ‘voyage through
strange seas of thought, alone’.

The pursuit of science derives its motive power from what is
essentially a creative urge. The painter, the sculptor, the
architect and the poet, each in his own way, derives his
inspiration from Nature and seeks to represent her through his
chosen medium... The man of science, like the exponents of
art, subjects himself to a rigorous discipline,... Science is a
fusion of man’s aesthetic and intellectual functions devoted to
the representation of nature.

— Sir C.V. Raman "'

The Mechanistic World View
The idea that every process in the universe works on essentially
mechanistic principles, and that mechanistic explanations ought to be
sufficient for a complete understanding of all phenomena, came to
prominence with the rise of mathematical physics based on Newton’s
laws, and culminated in the nineteenth century as a result of the
spectacular success of Newton’s discoveries in accounting for the
behaviour of physical systems.'” These developments in physical
science ran parallel with technological developments — it was the age
of the industrial revolution, the age of mechanical invention. The way
scientists think about natural phenomena is influenced by current
technologies and tends to express itself in technological terms. This is
very apparent today, as computer and communications technology
rapidly develops: ways of thinking about and explaining natural
phenomena are often expressed in terms of ‘algorithms’, ‘software’ and
‘information’ rather than in terms of ‘forces’ and ‘energy’.

As we shall see in later chapters, the growing optimism and
confidence in the explanatory power of mechanical principles suffered
a severe blow at the beginning of the twentieth century with discoveries
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that led to the rise of quantum physics and the concomitant recognition
of the limitations of strictly mechanistic causality in physical processes.

The swing away from the mechanistic view of reality in the first
half of the twentieth century is clearly revealed in the statements of
many eminent scientists.

Today there is a wide measure of agreement, which on the
physical side of science approaches almost to unanimity, that
the stream of knowledge is heading towards a non-mechanical
reality; the universe begins to look more like a great thought
than like a great machine.

. 13
—Sir James Jeans

In recent decades, the prevalence of mechanistic beliefs among
scientists has again been on the increase. This trend shows itself
particularly in the growing confidence of the neo-Darwinists in their
conviction that the ‘mechanism’ of evolution is nothing more than
blind chance operating on the replication of DNA molecules, and the
growing belief among scientists that the brains of living creatures are
nothing but elaborate computers.'*

The impression given by this increasingly prevalent belief is that
science now has the question of ‘life, the universe and everything’
fairly neatly tied up, that the remaining task of science is that of filling
in details, and that there is nothing essentially mysterious that might
lead to a major revision of the fundamentally mechanistic principles.
This mechanistic doctrine that has come to prominence at the close of
the twentieth century is curiously reminiscent of the scientific attitude
that prevailed at the close of the nineteenth century. The nineteenth-
century mechanistic myth was shattered by new discoveries in physics
that revolutionised the physicist’s view of the nature of matter, space,
time and causality. Is it possible that the corresponding twentieth
century mechanistic doctrine will, similarly, prove inadequate? The
believers in the doctrine would regard even the posing of such a
question as irrational; to be ‘rational’, on their terms, is synonymous
with implicitly believing in the omnipotence of mechanistic
explanatory principles — all else is supposed to belong to outmoded
superstitious ways of thinking. Nevertheless, it is a reasonable question.
In the following pages, we shall be searching for possible answers.
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2 SCIENTIFIC WORLD VIEWS

The Fragmented Unity of Scientific Knowledge

What exactly is ‘science’ and what is it about certain kinds of
knowledge and certain ways of thinking that give them the right to be
called ‘scientific’? These words are often employed as though everyone
is agreed about their meaning. Yet this is not so, even among scientists.
I was once part of a discussion group of about thirty scientists, who
were called upon, after four sessions, to say what the word ‘science’
meant to them. The answers were (perhaps not surprisingly) very
widely varied. Science is a bewilderingly complex human activity.
Misconceptions about it abound — for example, that it is about
collecting ‘facts’ or that it is a repository of absolute certainties.
Scientists certainly strive for certainty by careful experiment and
observation to test whether their ideas correspond to the real world.
That is why information acquired ‘scientifically’ is, generally, reliable
information. But when a body of scientific knowledge is used, by
extrapolation, to erect and support philosophical speculation of
sweeping generality and to give metaphysical doctrines an aura of
certainty, we need to be on our guard — the hubris of this pseudo-
scientific activity carries with it the danger of falling into dogmatism.
There are many examples of this kind of error in the history of science,
and we shall examine some of them later. The present opposition of
‘established’ science to parapsychology seems to me to have many of
the hallmarks of this kind of error.

The word ‘science’ actually refers to a very wide spectrum of
activities: the various ‘sciences’, each with its own allotted territory, its
own methodologies and modes of thought, its own practitioners and
experts. Usually, an expert in one branch of science has little more than
a layman’s knowledge of the preoccupations and discoveries in other
branches. Scientists cannot be blamed for this — it is an inevitable
consequence of the enormous complexity of the natural world.

Scientific knowledge has a hierarchical structure. When we
ask why a particular process, whose laws of behaviour are known in the
context of one branch of science, behaves as it does, an answer or a
partial answer can often be found by appealing to another branch lying
at a deeper level of the hierarchy. Thus, for example, chemistry deals
with the interaction of molecules with each other. Chemists have
formulated their own ‘laws’, and their own ways of thinking about their
subject matter, which are very different from the physicists’ laws and
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ways of thinking. Yet the interaction of molecules with each other is
obviously a physical process — the chemist accepts that, in principle,
the processes he studies are a manifestation of the behaviour of
electrons in highly complicated configurations. In practice, this insight
provides very limited predictive power — the hierarchical gap is too
great. The most he can do with it is to build qualitative or semi-
quantitative models to explain how atoms bind to form molecules. Thus
the hybrid science ‘physical chemistry’ arises, tenuously bridging the
gap. The total impossibility of computing all of chemistry from the
physics of electrons is beside the point. The point is that chemical
phenomena are what they are because of physical laws. Similarly, the
biologist studies morphogenesis; he observes and describes how plants
grow and how an embryo develops. The science of morphogenesis is
not at all like the science of chemistry. Nevertheless, the biologist
accepts that the process of morphogenesis is in fact a manifestation of
biochemical interactions working at an amazing level of complexity,
and that these in turn are driven by genetic messages encoded in DNA.
This insight is no help whatever in predicting morphological changes
— the hierarchical gap is truly enormous — it provides only a
conceptual background and allows us at least to know what kind of
questions we are asking when we ask ‘why?’ of a morphogenetic
process.

As a further example of the answering of a ‘why’ question by
a shift to a different explanatory principle, consider gravitation.
Newton’s theory postulates an attractive force between any two
massive bodies, satisfying an inverse square law. The Newtonian
theory has been marvellously successful in explaining and precisely
predicting planetary motion. Computations based on Newton’s theory
have enabled us to send men to the moon and unmanned probes to the
planets. The question ‘why an inverse square law?’ was regarded by
Newton as unanswerable. An answer came from a radically different
way of thinking about the phenomenon: according to Einstein’s theory,
the inverse square law (almost imperceptibly modified) turns out to be
an inevitable consequence of the way the way matter makes space-time
curved and the way matter responds to the resulting curvature. Of
course, we can again ask ‘why?’: why do matter, space and time obey
the equations that Einstein proposed? We can never get from science a
final answer to a ‘why’ question — it is rather like looking up a word
in the dictionary; one finds it defined in terms of other words, which
can themselves be looked up, and so on...

In these and similar examples we recognize that a
phenomenon whose ‘laws’ are known and which is ‘well understood’
in the context of a particular mode of explanation, can look utterly
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different when we are able to switch to a different explanatory mode —
in particular, when an explanation in terms of a ‘deeper’ hierarchical
level is found. There is no contradiction between such alternative
modes of explanation. They complement each other; combined, they
provide a better understanding.

Determinism

If it were possible to know the position and velocity of every
particle in the universe, then we could predict with utter
precision the future of those particles and, therefore, the future
of the universe.

—Isaac Newton '

It seems to me that the test of ‘Do we or do we not understand
a particular point in physics? is ‘Can we make a mechanical
model of it?’

—Lord Kelvin?

As scientific knowledge progresses, it brings in its wake significant
philosophical implications; it alters mankind’s view of the nature of
reality — at least for that portion of mankind that is, even remotely, in
touch with scientific ideas. Our understanding of our role in the
universe, and our understanding of the kind of universe it is, have been
radically transformed by the impact of scientific discoveries and
scientific theories.

The laws of classical physics are deterministic laws. Thus,
according to the physics known to Newton and Kelvin, any physical
system is governed by deterministic laws. That is to say, the future of
the physical world is an inevitable consequence of its present state.
This leads to a world view in which the universe is seen to be a vast
mechanism, inevitably unfolding events that were already implicit in its
primordial state. The determinist universe leaves no room for the ‘free
will” of a living creature. Living creatures are simply automatons with
no more freedom of choice than a pebble swept along by a stream. All
this was expressed in poetry long before the discoveries of classical
mechanics:

With Earth’s first clay they did the Last Man’s knead,
And then of the Last Harvest sowed the Seed;
Yea, the first Morning of Creation wrote
What the Last Dawn of Reckoning shall read.
— Omar Khayyam (tr. Edward Fitzgerald)*
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I have deliberately presented the deterministic world view, and
the logic supporting it, in its most extreme form. I have done so
because, in this form, determinism is a particularly simple and vivid
example of a scientific paradigm — an overall conception of the nature
of reality derived from scientific knowledge.

Many arguments purporting to refute determinism seem to
miss the point of its inexorable logic. Typically, they appeal to the
extreme complexity of the real world and the concomitant hierarchical
structure of scientific knowledge. For example, since the exact
positions and velocities of a very large number of particles cannot in
fact be known, we have to use methods that transcend the elementary
laws of classical mechanics in order to predict the behaviour of
ordinary ‘macroscopic’ things. Thus, for example, statistical mechanics
deals in averages of velocities and other collective properties of large
numbers of particles, and leads to an understanding of concepts such as
pressure and temperature. Fluid dynamics and thermodynamics belong
to a hierarchical level where the appropriate concepts are far removed
from the elementary dynamical laws of atomic motion. When we come
to the behaviour of biological systems the hierarchical gap is much
greater. The would-be refuters of determinism then argue that, since it
is manifestly absurd to claim that living creatures can be understood by
reducing their behaviour to the level of elementary mechanics,
Newton’s statement is invalidated. When stated so concisely, the lack
of logic in this kind of refutation is, I think, fairly transparent. It
confuses what is actually taking place in the real world with what can
be known and computed. To assert that a living creature is an
automaton is manifestly not the same thing as to assert that its
behaviour can be, or ever could be, computed and accurately predicted.

A similar failure to understand what is meant by
‘determinism’ has arisen in recent years in connection with the study of
nonlinear dynamical systems, that led to chaos theory.® I refer here to
the discovery that certain dynamical systems are unpredictable in the
sense that an imperceptible perturbation, however small, can with the
passage of time grow until it has a major effect on the behavior of the
system. For example, long-term accurate weather prediction is now
known to be impossible, even in principle. This has become known as
the ‘butterfly effect” — the principle of unpredictability is playfully
illustrated by the statement that ‘the flapping of a butterfly’s wings in
Tokyo can cause a thunderstorm in San Francisco six months later’.
However, this lack of predictability is not a refutation of determinism
— in a deterministic universe the presence of a butterfly in a particular
place at a particular time would be, as it were, preordained!
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The absolute deterministic causality in the sense in which we
have presented it here, and that is encapsulated in Newton’s statement,
has been refuted by developments that took place in physics in the
twentieth century. We now know that, at the very small scale of
subatomic events, particles do not strictly follow the deterministic
causal laws of classical mechanics — they are governed by the laws of
quantum mechanics. We shall take a closer look at what this means in a
later chapter. For now, it is sufficient to say that a fundamental
principle of quantum mechanics tells us that ‘knowing the position and
velocity of every particle’ is a meaningless concept at subatomic scales.
A particle such as an electron simply does not save a precise position
and a precise velocity at any one time. There is an element of
randomness — of pure chance — in the way systems evolve in time,
that is an essential part of the very fabric of reality.

We have to approach this refutation of the idea of a strictly
determined universe with caution. Classical mechanics remains valid
for most large-scale systems and processes — they consist of billions of
elementary particles and the fundamental uncertainties in elementary
events get averaged out. The implications of the deterministic
viewpoint for most large-scale events would not be expected to be
affected. Note also that, even if brains are in some sense quantum
mechanical devices (as has been suggested) so that the indeterminacy at
the subatomic level could show up in the behaviour of a living creature,
this would not of itself endow the creature with ‘free will’ it would
simply replace what we call ‘free will’ by an element of arbitrariness
and inconsequentiality in what we think of as our autonomous
decisions and intentions. Thus the impact of quantum mechanics on the
deterministic world view is, it can be argued, slight. On the other hand,
as we shall see, the philosophical implications of quantum physics are
deep and profound and not yet fully revealed. There are unresolved
controversies and paradoxes, still, at the very roots of physical science.
Whatever may be the final outcome, there is an important lesson to be
drawn from the changes that quantum mechanics brought about in what
had become rigid and ingrained habits of thought about the nature of
the physical world:

Sweepingly general philosophical statements about the nature
of reality, drawn from the current state of scientific knowledge, should
be viewed with caution. The search for truth is impeded when they are
regarded as final and incontrovertible.

Reductionism

Reductionism is the policy of explaining complex phenomena in terms
of something simpler. As a guiding principle in formulating hypotheses
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in science, it is essential, and as a policy to adopt when searching for
explanations it is wise. But one can detect, in many areas of scientific
discourse, a tendency to cling to reductionism as a dogmatic belief, to
raise it to the status of a universal principle and to lose sight of the
limits of its applicability:

Everything should be made as simple as possible but not
simpler.
—Einstein’

We have already dealt at some length with the proposition that
chemical interactions are governed by physical laws, since molecules
are physical systems. The explanatory power of reductionist thinking
reveals itself when we appeal to physics to gain a better understanding
of chemical interaction. This is healthy reductionism. Dogmatic
reductionism is epitomised, for example, in the assertion that romantic
love is ‘nothing but’ biochemistry. The hallmark of this kind of
reductionist thinking is its tendency to leap across hierarchical gaps in
scientific knowledge. It abounds in statements of the ‘nothing but’
variety and rests content with the simulacrum of understanding that
they carry.

The biological sciences come close to the top of what we have
visualised as the hierarchy of scientific knowledge — that is, they
involve the study of organised matter at its most intricately complex.
Biochemistry has made enormous advances in recent decades, so that
we are now in a position to appreciate how biological phenomena arise
out of an underlying phenomenology of chemical interaction. Hence
the typically reductionist attitude that biology is ‘nothing but’
chemistry, which in turn is ‘nothing but’ physics, and the implication
that older speculations that postulated some quasi-physical principle
(such as ‘vitalism”) thought to be necessary for understanding the
distinction between living and non-living things, have proved false. The
fact is, they have been discarded because they are not consistent with
the — essentially mechanistic — reductionist doctrine, not disproved.

At the top of the hierarchy is the study of the supremely
complex instance of organised matter — the living brain. Biochemistry
is not adequate, alone, for elucidating the mysterious workings of the
brain. We have here yet another hierarchical gap. In the reductionist
paradigm, this gap is bridged by the belief that the brain is ‘nothing
but’ a biochemical mechanism. Neurophysiology is the relatively new
science that attempts to understand the structure and modes of
operation of the brain. It encounters the circuits of what is obviously an
information-processing  device of awe-inspiring complexity.
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Understanding is aided by appealing to analogies drawn from computer
science. As this discipline develops, more and more of the functions of
the brain can be mimicked by computers, and one is led to the
reductionist explanation: the brain is ‘nothing but’ a computer. Thus we
seem to be drawn inexorably to the conclusion that life on earth is
nothing but an elaborate ‘mechanism’. ‘Mind’ is an illusion;
consciousness, volition, feelings, purposes, etc. are illusions —
everything is ‘merely’ physics.

This, in brief, is the reductionist paradigm. Its proponents hold to it
with enthusiasm and conviction. Its appeal lies in the unity that it sees
in the body of scientific knowledge. Its validity would imply that the
nature of the world is now, in a broad sense, ‘well-understood’. Only
details remain to be explored. Nothing essentially mysterious remains
to be explained. There is a satisfying sense of completeness about it.

The desire to refute it is, of course, equally strong. The picture it
presents is bleak. It leaves only a blind, indifferent Nature, devoid of
any underlying meaning or significance, devoid of any purpose:

A tale told by an idiot, full of sound and fury, signifying
nothing.
— Shakespeare °

Of course, whether a philosophical viewpoint seems appealing or
repellent to our human sensibilities is beside the point. Emotional
reactions to a paradigm are irrelevant to the question of its truth or
falsehood.

The weakness of the reductionist position lies in the way it sets up
a rigid conceptual framework and then tacitly denies validity to
speculations that do not fit in. The duality of mind and matter, the
concept of ‘vitalism’ that postulated some essentially mysterious
distinction between living and non-living matter, the idea that some
purposive principle (teleology) might be at work in the origin and
evolution of life — indeed, any non-mechanical concept whatever —
are all dismissed. They have been ‘discredited” — deemed to belong to
the realm of ignorance and superstition. Once the framework is set up,
only reductionist explanations are found because only reductionist
explanations are sought and admitted.

We have already drawn attention to the dangers of accepting as
final truth any paradigm deduced from the current state of scientific
knowledge. Even more dangerous is any tendency to ignore facts that
don’t fit into the paradigm; the reductionist attitude does indeed turn a
blind eye to matters of fact that are in conflict with it. Nowhere is this
more apparent than in the widely accepted beliefs that have come to
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dominate the life sciences. In the rest of this chapter we shall be
looking at how this came about.

The Blind Watchmaker
Reductionist arguments are particularly pre-eminent in the modern
explanation for the evolution of life. For example:

It does seem that the problem is now essentially solved and
that the mechanism of adaptation is known. It turns out to be
basically materialistic, with no sign of purpose as a working
variable in life history... Man is the result of a purposeless and
materialistic process.

—G.G.Simpson’

Even before the monumental work of Charles Darwin it had been
recognised by perceptive individuals (including Charles Darwin’s
grandfather Erasmus Darwin) that species arise by a sequence of
changes from pre-existing species. The evidence is in the fossil record.
The study of the fossil record reveals, in broad outline but not in detail,
the branching tree-like process whereby invertebrate creatures arise
from symbiotic communities of single-celled organisms, vertebrates
(early fishes) evolve from invertebrate ancestors, fishes become
reptiles, which in turn are the ancestors of birds and mammals. These
are the facts of evolution — this is #ow the unimaginable complexity
and variety of life on Earth arose.

Charles Darwin and Alfred Russell Wallace® addressed themselves
to the ‘why’ of the evolutionary process — they inquired into its
underlying causes. The two key concepts in the Darwinian explanation
are the variations among the individuals of a species, and the effect of
‘natural selection’ on these variations in the course of many
generations. The effect of artificial selection acting on the variations in
a species is evident in the process of selective breeding, which has
produced food crops and domestic animals very different from those
that mankind first encountered. These species have been adapted to
human needs and foibles, in quite remarkable ways. The theory of
Darwin and Wallace views the gamut of life on Earth as the result of a
similar process of selection, operating over enormous periods of time.
The forces that have achieved the selection in this case come from the
environment that a species has to contend with, including competition
with other species. In the ‘struggle for survival’ it is the ‘fittest’ — i.e.
those variants best adapted to environmental conditions — that, in the
long run, survive. This, in broad outline, is the theory proposed by
Darwin and Wallace. The evidence to support it came from Darwin’s
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painstaking efforts of observation and thought, extending over twenty
years, that culminated in The Origin of Species in 1859. There is no
room for doubt that, in broad outline, the theory is essentially correct.
New species do arise by genetic variation from pre-existing species,
and natural selection does operate in the way Darwin and Wallace
suggested. But in matters of detail, there is room for doubt, as Darwin
himself was aware:

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

— Charles Darwin

Darwin felt the need for something more than the normal
variations among the individuals of a species, to account for the
astonishing transformations that have taken place over vast acons of
time. In fact, all that selection, either natural or artificial, can achieve, if
the normal genetic variability is the only raw material it has to work on,
is the exploration of the limits of variability within a species that is
already potentially there. It cannot create novelty. The extremes of
variation possible within a species, by recombination of genes, can be
surprising (think, for example, of the difference between a Great Dane
and a dachshund, or between a cauliflower and a Brussels sprout), but
this is a matter of subspecies, not new species.

Darwin regarded the ‘inheritance of acquired characteristics’
— an evolutionary mechanism proposed much earlier by Lamarck —
as a viable candidate for the missing ingredient necessary to make the
theory work. Lamarck’s proposal was that changes brought about in the
morphology and behaviour of the individuals of a species as a result of
their encounters with the environment could somehow be genetically
inherited by their descendants.

‘Lamarckism’ was abandoned by the majority of biologists
when it became clear that no conceivable ‘mechanism’ could transmit
information about adaptive changes in morphology and behaviour,
brought about in the lifetime of an individual, to the ‘germ plasm’ that
carries the genetic information to be passed on to future generations. In
the 1880s Auguste Weismann? emerged as the leading opponent of the
Lamarckian idea. He showed how facts that had been supposed to
support the hypothesis of ‘inheritance of acquired characteristics’ were
interpretable as instances of inheritance of characteristics that were
already present in the genetic make-up of the species. Scientists who

21


Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe


Science, Mind & Paranormal Experience

continued to cling to Lamarckian ideas came to be regarded as
pseudoscientists out of touch with reality. We shall return to this topic
again in chapter 9.

The important role that mutation could play in the
evolutionary process was first clearly expressed by de Vries in 1901.
Mutations are unexpected genetic changes that produce individuals
with characteristics not previously present. They are thus potentially
capable of extending the range of possible variations of a species.

The stage was now set for the modern theory of evolution
known as ‘neo-Darwinism’. The only two concepts necessary to
account for the whole of evolution, according to neo-Darwinism, are
the occurrence of chance mutations and natural selection.

A chance mutation is a genetic accident that causes a living
organism to have characteristics not possessed by its ancestors. In
almost all cases such chance mutations have a deleterious effect. The
hypothesis of neo-Darwinism is that, by pure chance, a variation caused
in this random way confers some advantage on the affected individual
and on those of its descendants that inherit it; they are marginally better
adapted to deal with their environment. In such cases, in due course of
time, the descendants with the mutant characteristic will be more
successful in the ‘struggle for survival’. After an enormous number of
generations the cumulative effect of many such ‘fortuitous’ mutations,
keeping pace with changing environmental conditions, will have
radically altered the form and behaviour patterns of the population. A
new species has arisen! By this time, also, the original stock will have
become extinct because it failed to keep pace with environmental
changes. It is also important to recognise that neo-Darwinism attributes
the normal range of genetic variability within a species to chance
mutations that have occurred in the past.

This explanation of evolution has become, for the majority of
biologists, accepted dogma. The conviction expressed by some of its
adherents comes close to fanaticism. Those who are not totally
convinced feel, quite naturally, that some degree of scepticism directed
against the words ‘chance’ and ‘fortuitous’ is warranted. We are asked
to believe that all the intricate adaptations and specialisations that we
see in living things — the communication system of bees, the mimicry
of insect shapes by certain orchids, the web-building skills of spiders,
the echo-location system of bats, the wings of a bird, the human brain,
and so on (and on and on...), are all adequately accounted for by the
cumulative effect of sequences of random genetic accidents. Incredulity
is supposed to be laid to rest by remembering that it all took a very long
time.
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The current evolutionary paradigm combines the neo-
Darwinian explanation with modern discoveries in molecular
biochemistry. The new ingredient is the recognition that chance
mutations arise from errors in the genetic code — essentially, from
damage to the DNA in the germ cells or copying errors in the
replication of DNA. Neo-Darwinian theory relies on the ‘monkeys on
typewriters’ argument: a haphazard process of trial and error is bound
to produce something meaningful now and then if only it operates for a
long enough time.

The most able and dedicated propagandist for the neo-
Darwinian view is at present Richard Dawkins. He has presented the
arguments supporting the paradigm, with an almost evangelical
fervour, in his books The Selfish Gene and The Blind Watchmaker -

We are survival machines — robot vehicles programmed to
preserve the selfish molecules known to us as genes.
— Richard Dawkins '°

Thus, we have a situation in which living things are seen as
elaborate mechanisms (the replicators) which have evolved as devices
for protecting and ensuring the propagation of the information encoded
in the genes that create them. The process of evolution leads to a
gradual improvement in the effectiveness of the mechanisms for
ensuring that genetic messages are preserved intact and passed on.
Indeed, modern biochemistry has revealed wonderfully intricate
processes that ensure the repair and correction of ‘copying errors’ in the
genetic message. Yet, paradoxically, it is asserted that the underlying
cause of the gradual improvement in the means of preserving the
genetic message is based on the mistakes that occur in the message!
Dawkins draws attention to the paradox and deals with it briefly in the
following way:

The answer is that although evolution may seem, in some
vague sense, a ‘good thing’, especially since we are the
product of it, nothing actually ‘wants’ to evolve. Evolution is
something that happens, willy-nilly, in spite of all the efforts
of the replicators (and nowadays the genes) to prevent it
happening.

— Richard Dawkins "'

Let us bring into sharper focus the actual processes that a

theory of evolution has to try to explain. Begin with some simple
unicellular organisms, living in the sea. After a vast period of time,
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their descendants are living in clusters in which individual cells have
become specialised and take part in a symbiotic collaboration so that
the cluster behaves as a harmonious whole. These clusters are the
earliest multicellular organisms. From generation to generation small
changes occasionally take place in the form and behaviour of these
multicellular organisms. After an unimaginably vast period of time the
cumulative effect of all these small changes has become rather
noticeable; the descendants of the organisms are the living things we
see today: some of them are cabbages, some are elephants, some are
butterflies. One of them is you, and another is me. This truly fantastic
process is evolution. This is what the neo-Darwinian doctrine claims to
have satisfactorily explained. We do not find in the pronouncements of
the neo-Darwinists any trace of doubt or reservation:

Chance alone is the source of every innovation, of all creation
in the biosphere. Pure chance, absolutely free but blind, at the
very root of the stupendous edifice of evolution: this central
concept of modern biology is no longer one among other
possible or conceivable hypotheses. It is today the sole
conceivable hypothesis, the only one compatible with
observed or tested fact. And nothing warrants the supposition
(or the hope) that conceptions about this should, or ever could,
be revised.

— Jacques Monod .

Fervent assertions of this kind, expressing unshakable
conviction in the absolute truth of a hypothesis are, it seems to me, out
of place in science. The ‘observed or tested facts’ of evolution are in
reality conjectures and tenuous extrapolations drawn from the study of
fossils, the interrelatedness of modern species, and current knowledge
of the molecular basis of genetics. Unlike most processes studied in
science, evolution by its very nature cannot be directly observed and
experimented upon. Why, then, are neo-Darwinists so convinced that
they are right? The reason for the tenacity of the neo-Darwinists in
holding to their convictions would appear to be that, once you have
accepted wholeheartedly the belief that all is ‘mechanism’, that the only
kind of explanation that has any scientific validity is essentially a
mechanical explanation, then you are left with no alternative. If the
only tool you have is a hammer, you tend to treat everything as if it
were a nail. Rejection of neo-Darwinism would, it seems, necessitate
the reintroduction of concepts that lie outside the reductionist belief
system — concepts like ‘purpose’ and ‘meaning’. It would necessitate
the admission that reality has a depth and mystery that has eluded the
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scientific method. And that is just what the convinced reductionist
cannot accept — that kind of thinking is ‘superstition’; such thoughts
have been ‘discredited’ by science.

How, though, do we know that there are no alternatives to be
found round the corner? Can we indeed say more than that
beliefs are accepted as certain when imagination has run out of
steam for generating alternatives? If this is all that there is to
it, philosophical (or indeed scientific) ‘certainty’ should not be
trusted any more than not seeing obstructions in a fog should
be trusted.

— Richard Gregory

For those who believe it is the final word, the neo-Darwinian
theory gives a satisfactory explanation of how and why the variety and
complexity of life on Earth has arisen. For those who do not, all this
insistence on randomness and lack of any purpose appears woefully
inadequate as an ‘explanation’ of what is actually observed in the living
world. Anyone who has watched a spider constructing a web will have
marvelled at the instinctive expertise, the unerring precision of its
movements, and the way all its actions are orchestrated to achieve the
final result, the engineering miracle. Is the ‘knowledge’ inherent in the
structure and function of the spider’s brain really the ‘fortuitous’ result
of millions of accidental faults in the DNA of the spider’s ancestors?
To anyone but a devout neo-Darwinist, such a suggestion seems not
only incredible, it seems ridiculous. In the words of an eminent
biologist:

I freely admit that my objections, my doubts, are of a purely
intuitive nature and that they cut a pitiful figure alongside the
experimental and mathematical demonstrations that the
eminent supporters of modern neo-Darwinism hurl at us. But
should a person say he is convinced when he is not? For
whatever my denial is worth, I cannot change it to assent.

— Jean Rostand **

Now let us look more closely at the kinds of assertion we have
to accept, in order to conclude that neo-Darwinian explanations are
adequate and satisfactory. Is the neo-Darwinian hypothesis sufficient?
The mutations that give rise to evolutionary change are asserted to be
accidental — that is to say, purposeless and meaningless. They arise
from faults in the genetic message. As one might expect, the result of
such faults would be almost invariably a disaster. Usually no viable
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organism is formed. At best, the result is a defective organism.'’
Stretching the imagination, it is possible to suppose that in some
instances an accidentally mutated variety might have some advantage,
rendering the mutated individual better ‘fitted to survive’. Neo-
Darwinism now steps in and invites us to imagine that a/l of the
inconceivable number of transformations that have brought into
existence the whole panorama of life on Earth have been fortuitously
advantageous chance occurrences of this kind.

The counter-arguments, and the facts supporting them, have
been ably presented by many writers, including eminent biologists. To
discuss them in detail here would take us too far from the themes of
this book. We shall conclude this chapter with a few indications of the
nature of the evidence for the inadequacy of neo-Darwinism. The
evidence is extensive: the interested reader is referred to the volumes of
essays Beyond Reductionism'® and Beyond Chance and Necessity'’, to
the section ‘Creative Evolution’ in Koestler’s Janus'®, and to the
reports of three symposia, entitled Towards a Theoretical Biology".

The spectacular advances that biochemistry has made in recent
decades have been accompanied by a corresponding shift in the
preoccupations of evolutionary theorists. In particular, the elucidation
of the molecular basis of genetics, and of the molecular changes
responsible for mutations, have given rise to the modern version of
neo-Darwinism in which the emphasis is on molecular evolution.
Detailed questions about the evolution of the structure and behaviour of
plants and animals have receded more and more into the background.
In modern neo-Darwinism, the strategies that living organisms adopt
for coping with their environment are admitted as necessary for natural
selection to operate, but are seen as peripheral and irrelevant to the
‘important’ questions, whose answers are to be found by studying
‘those selfish molecules known to us as genes’.

What is a gene, and how does it operate? The genetic message
is a string of information encoded in the DNA of the chromosomes. A
gene is a portion of the message which, re-encoded in RNA, becomes a
template on which protein molecules are built. An enzyme is a special
kind of protein that acts as a mediator to bring about a specific
biochemical interaction. A complex metabolic process typically
involves many different enzymes, acting in collaboration. Some
enzymes regulate the activity of the genes themselves, so that genes
become active or inactive in precise self-regulating patterns. The
development of an individual of a species is a result of all this activity
— morphogenesis is the unfolding of form from the information
contained in the genetic message. The process is a complexly
interlinked, harmonious whole, which will not make sense if the

26


Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe


Scientific World Views

genetic message that initiates it is tampered with in an arbitrary way. A
change of the kind that would be necessary to produce a significant
evolutionary step would have to proceed from a consistent and in a
sense purposeful change in the whole gene structure — an intelligible
change in the genetic instructions conveyed by the message, not a
fortuitous ‘mistake’ in a single gene.*’

... a bad habit of thought that makes us jump from a gene to a
property. To an embryologist who knows the complications of
development from genes to phenotype, this kind of short cut
means completely faulty reasoning. Let us assume for the sake
of argument that a mutation is a simple shift in the nucleic
acid sequence. The shift in the DNA is translated to the RNA
and so you get a shift in the amino acid sequence of the
protein — a tertiary shift. But your protein is not a simple
linear chain of polypeptides. The tertiary configuration, the
protein chain, is tied together by cross-linkages, by links or
bridges that form an organised, three-dimensional structure.
You can’t shift linear sequences in such a configuration at
random without upsetting its cohesion and balance. The
‘mutated’ protein now operates in a context that has not been
directly affected by the mutation — the basic requirements for
even the first kind of reaction are missing — in other words, it
isn’t going to work. The mismatch is going to be there from
the beginning, and your mutated gene is never going to form
even a cell. There must be innumerable such errors occurring
that never have a chance to develop, let alone to create an
organism that will outbreed other organisms. In other words,
what sense does it make to try to infer the number of
mutations from the number of detectable changes we find in
the terminal product? This kind of thinking leads to
astronomical improbabilities.

— Ludwig von Bertalanffy *'

An obvious characteristic of evolution is the way in which,
once a successful evolutionary process has begun, it gathers momentum
and proceeds in the direction that has been initiated, in successive steps,
often relatively rapidly. Examples are the increase in weight and height
of horses, which evolved from creatures the size of a dog, the tallness
of giraffes, the growth and elaboration of the human brain, the
development of the wings and feathers of birds, the evolution of
complicated eyes of various kinds from primitive light-sensitive spots,
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and so on. The first step seems to initiate an orderly sequence of further
changes. These are simply a few obvious examples of sequences of
change that are the very essence of the evolutionary process, not an
incidental aspect of it.”> There is nothing at all here to support the idea
of arbitrary, random sequences of change. What we are seeing are the
manifestations of consistent and orderly sequences of genetic
transformation, not random sequences.

If evolutionary sequences were really random it would be
entirely beyond the bounds of probability to encounter two independent
sequences giving rise to species with near-identical morphology. Yet
there are several instances of such ‘coincidences’ — the phenomenon is
known as ‘convergent evolution’, and it flies in the face of neo-
Darwinian explanatory principles. The marsupial mammals of Australia
have evolved in isolation from the rest of the world, ever since the
Australian landmass separated some sixty million years ago. Yet
several Australian species are almost identical in form and behaviour to
genetically unrelated species elsewhere. The similarity in skeletal
structure between the placental wolf of Europe and North America and
the marsupial wolf of Tasmania is particularly striking.” A recent
surprising discovery seems to indicate that the classification of all bats
under a single order, Chiroptera, and the implication that they all
evolved from a common bat-like ancestor, may need to be revised.
Immunological studies seem to reveal that the larger fruit bats and
‘flying foxes’ are genetically closer to the primates than to the smaller
insect-eating bats. If this is confirmed, it will be another remarkable
instance of convergent evolution: flying mammals with membranous
wings appear to have arisen twice, by two distinct evolutionary paths.**

The neo-Darwinian explanatory scheme is incapable of
coming to terms with blatant facts of evolution such as these. Indeed,
neo-Darwinism would appear to be incompatible with such facts. The
neo-Darwinists have scornfully dismissed the semblance of meaning,
design and purpose in nature as an illusion. But the farrago of random
events they have replaced it with fails to provide a satisfactory insight
into what might account for the illusion.

Evolutionary theory attempts to explain how and why, once
self-replicating organisms have appeared on a planet, they will become
more and more complex, and more varied in form. But why should any
such organisms have arisen in the first place? Any system satisfying the
minimal requirements to render it capable of evolving must already
have been structured in a highly intricate way. Any reductionist attempt
to explain the origin of life in terms of random chemical events faces
colossal difficulties. Some of these difficulties have been discussed in
an entertaining and thought-provoking way by Erich von Diniken.
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Diéniken, of course, acquired notoriety, and a reputation as a crank,
because of his wild notion that ‘beings from outer space’ created life on
Earth. His ‘evidence’ does not seem to me to support such a notion,
which would in any case only beg the question by transferring the
problem of the origin of life from the surface of the Earth to some other
location, without coming any nearer to a solution. (The same is true of
Fred Hoyle’s theories®®, which also appeal to events elsewhere to
account for life’s origins). Nevertheless, Déniken’s discussions with
scientists convey very clearly that something is missing from the
orthodox (i.e. reductionist) modes of explanation.

Scientists in the grip of reductionist beliefs often react with
scorn and ridicule to criticism of their pet theories, especially when
such criticisms come from non-scientists. Richard Milton’s The Facts
of Life®” brings together numerous facts that do not fit comfortably into
the Darwinian scheme, and numerous arguments of those who have
opposed Darwin’s ideas from their inception and of those who now
oppose neo-Darwinism. Some of these counter-arguments originated
from those notorious cranks, the ‘creationists’ **. In his review of
Milton’s book Richard Dawkins* homed in on this fact and launched a
vitriolic attack on Milton — and on his publishers for what he calls
their ‘irresponsibility’ in publishing ‘this kind of drivel’.*” He refers to
Milton as ‘an unqualified hack’ (Milton is a journalist who has
specialised for twenty years in the reporting of science and technology
— he is not, as Dawkins is, a university professor). Dawkin’s response
has the hallmarks of the reaction of a religious fundamentalist to a
blasphemy or a heresy; it does not seem to have occurred to him that in
descending to this level of discourse he was damaging his own
reputation as a respected member of the scientific community. There
are many weaknesses in Milton’s presentation, and gaps in Milton’s
knowledge giving rise to blunders which provide Dawkins with some
valid points of criticism®, but a well-read layman expressing his
genuine doubts about a body of scientific theory is not a crackpot to be
despised along with ‘flat-earthers, perpetual-motion merchants,
astrologers and other harmless fruitcakes.” ** It is rather surprising that
Milton felt no need to make corrections for the second edition of his
book, in response to Dawkins’ valid criticisms. I also feel that Milton
undermined his own credibility in his presentation of the vagaries and
anomalies in some of the dating techniques that underpin the timescales
adopted in geology and paleontology — he seems to be attempting to
support the preposterous creationist belief that the Earth is only a few
thousand years old. (He later denied, not very convincingly, that that
was his intention.) Nevertheless, much of Milton’s book consists of
rational and persuasive presentations of arguments that reveal the
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inadequacies of neo-Darwinism. Most of the arguments have been
around for quite a time and have been put forward not by cranks but by
eminent and respectable scientists. Milton has performed a valuable
service in bringing them together in one volume. The arguments are
supported by matters of fact, to which the rational response would be
either a clarification of how the neo-Darwinian hypotheses could
account for them, or an acknowledgment of the limitations of the
hypotheses. Facts demand serious attention. It matters not a jot whether
those who draw attention to them are journalists, scientists or cranks.
Facts need to be assimilated into the framework of scientific
knowledge, not scoffed at or ignored. They are not going to retreat
under the onslaught of unscientific ad hominem ridicule and defamation
of the kind that has been, sadly, a prominent feature of the debate that
Darwin’s great work initiated.”

There is a strong streak of intellectual arrogance and
intellectual authoritarianism running through the history of
Darwinism... This authoritarian streak is still present in some
Darwinists today and is denoted by the outrage and
indignation with which they greet any reasoned attempt to
expose the theory to debate and to the light of real evidence.
— Richard Milton **
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3 THE SCOPE AND LIMITATIONS OF SCIENCE

The Scientific Method

Science: knowledge ascertained by observation and
experiment, critically tested and brought under general
principles.

— Chambers Dictionary

The aim of the scientific quest is the acquisition of reliable
objective knowledge. A key word here is ‘objective’; ideally, a body of
knowledge merits the adjective ‘scientific’ to the extent that it can be
regarded as free from subjective overtones associated with the personal
psychology of those who have made the observations and of those who
have systematised the findings. The bias of the specifically personal
imaginative faculties of individuals should not be present within the
systematised body of knowledge that constitutes a mature science.

This objectivity is an ideal. All scientific knowledge is human
knowledge, so it is questionable whether it can ever totally free itself
from characteristics shaped by the very fact that scientists are human
beings. The role of the human imagination in the development of
science is dominant; scientific speculations, hypotheses and theories are
products of the human imaginative faculty. Not, of course, the
untrammelled imaginative faculty that gives birth to fantasies, but
imagination tempered by the instinct for reasonableness and a respect
for well-established facts. Scientific knowledge stored in libraries is
dead knowledge; human knowledge /ives only in human minds. The
subjective world of sensation and imagination is the only world any of
us can know; truly ‘objective’ knowledge is forever beyond our reach.
‘Objective reality’ is unknowable; it is Kant’s Ding an sich.

The success of science is attributable to the techniques that
have been developed for separating as far as possible, from accepted
scientific knowledge, the subjective elements of human perception and
human thinking. The techniques constitute what has come to be known
as ‘the scientific method’. Perhaps only a small core of what we call
scientific knowledge approaches the ideal of absolute objective
knowledge. Perhaps only a small core lies beyond any possibility of
further modification in the light of future discoveries. The rest is
provisional knowledge in the form of hypotheses that have provided
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useful explanatory principles and have not been contradicted by
observations — scientific knowledge is in a constant state of continuing
development.

“The scientific method’ is not a strictly rigorous strategy for
‘doing science’. There is no precise set of rules and regulations
providing a foolproof criterion for deciding what is scientific and what
is unscientific. Such criteria as exist are themselves largely subjective.
However, from the successes and failures in the history of science one
can abstract some general features of successful scientific methodology
that serve as guidelines:

1) Observations and experiments should be repeatable. Thus, a result of
observation or experiment can be accepted into the body of scientific
data only if it can be checked by other observers or experimenters. If
similar conditions always lead to the same results, then by consensus
this fact can be accepted as reliable (objective) information about a
phenomenon.

2) Scientific knowledge does not consist of lists of ‘facts’ established
by repeated observations. Scientific knowledge is systematised
knowledge. The scientist looks for patterns within the body of well-
established facts and formulates tentative explanations — models and
hypotheses. The human imagination dominates at this stage.

3) A hypothesis that fits only the currently established facts that it sets
out to explain scarcely contributes to the growth of science, it simply
provides a useful framework for organising factual data. The really
important hypotheses are those that have deductive consequences, i.e.
those that lead to predictions. They suggest further observations and
further experiments and predict the outcomes. These hypotheses can
therefore be tested against reality. If their predictions turn out to be
false, they have to be modified or discarded. No hypothesis is ever
‘proved’ by the success of its predictions. Only the falsity of incorrect
hypotheses can be ‘proved’. Confidence in a viable hypothesis grows as
it continues to withstand continued checking and testing in a large
number of varied experimental and observational situations. Thus
science grows by means of feedback loops: observations stimulate the
formulation of hypotheses and hypotheses in turn suggest further
observations.

4) A scientific theory is a self-consistent system of interdependent
hypotheses.
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Mathematics in Science
Results of observation and experiment are most clearly free of
subjective bias when they are based on measurements. The raw data for
the construction of hypotheses is then in the form of numbers. This
kind of observation and experiment concerns itself exclusively with the
quantifiable aspects of phenomena. The appropriate tool for the
systematisation of data acquired in this way is mathematics.

The emphasis on measurability and quantifiability in science
is sometimes taken to extremes:

When you can measure what you are speaking about, and
express it in numbers, you know something about it; but when
you cannot express it in numbers, your knowledge of it is of a
meagre and unsatisfying kind: it may be the beginning of
knowledge, but you have scarcely, in your thought, advanced
to the stage of science.

— Lord Kelvin' '

Kelvin is here expressing a belief that has been prevalent since
long before the rise of modern science. The resemblance between
Kelvin’s assertion and that of the Renaissance philosopher Mirandola
(1463-94) is quite striking:

By number a way may be had for the investigation and
understanding of everything possible to be known.
— Pico della Mirandola *

It could be argued that this exaggerated reverence for numbers in the
scheme of human knowledge is directly descended from the philosophy
of Pythagoras.

It is important to recognise that quantifiability is by no means
an essential ingredient of all aspects of science. One has only to think,
for example, of the zoologist observing the life-cycles of animals, or
the geologist’s understanding of the morphology of landscape, to
recognise the legitimacy, in science, of qualitative, descriptive modes
of thinking and explaining. Darwin’s Origin of Species is a striking
example of a major scientific work that amply refutes Lord Kelvin’s
narrow ‘numerological’ view of what constitutes a science. In spite of
such obvious counter-examples, the myth that science should ideally
concern itself only with what is measurable and hence quantifiable is
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persistent. When adhered to, it often imposes devastating limitations on
the pursuit of knowledge.

Notwithstanding its limitations, mathematics is a powerful
tool, indispensable in many sciences. In physics especially, its power
and scope appear almost miraculous. It seems to have been this
spectacular success of mathematical thinking in the physical sciences
that gave rise to the dangerous attitude, expressed by Lord Kelvin, that
ideas that cannot be formulated mathematically are ‘unscientific’.

Physics is mathematical not because we know so much about
the physical world, but because we know so little. It is only its
mathematical aspects that we can discover.

— Bertrand Russell *

The idea that all the sciences ought to aim to achieve the
‘scientific purity’ of physics is erroneous. Attempts to mimic the
methods of physical sciences where those methods are inappropriate
can lead to unnecessarily restrictive methodologies that impede the
acquisition of new knowledge. ‘Mathematisation’ of such sciences as
biology and psychology, for example, is often nothing more than the
application of statistical methods to quantitative data. This procedure
undoubtedly has value, but it is useful only when combined with
qualitative explanatory principles and theories.

We should also bear in mind that mathematics is not just about
numbers. Mathematicians are not accountants. Mathematics deals with
pattern and structure. The fact that physics is mathematical is not
simply a reflection of the preoccupation of physicists with
measurement and quantifiability. Physicists are concerned with these
matters only when they make observations and carry out experiments.
When formulating hypotheses and constructing theories, they are not.
They are then concerned with imaginative constructs, where
mathematics is employed as a system of imaginative ideas that provide
a basis for speculation.

Limitations

Science is a turtle that says that its shell encloses all things.
— Charles Fort"

The scientific approach to the acquisition of knowledge, in its
present refined and highly developed form, is fairly recent — a few
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hundred years only. Its successes, and its contribution to technology,
have been tremendous. It has become the dominant approach, to such
an extent that ‘unscientific’ has come to be a derogatory term denoting
superstition, sloppy thinking and foolishness.

The scientific approach has been so eminently successful,
within its self-imposed limitations, precisely because of those
limitations. It studies just those aspects of the world that it can cope
with at any given time. It sets impeccably high standards of
corroboration that observational data have to satisfy in order to be
accepted as authentic, and is unwilling to pay attention to phenomena
whose observational data do not meet these standards. A drawback of
this policy is a tendency to presuppose that aspects of reality that lie
outside the scope of scientific investigation are unreal, or at any rate not
worthy of serious attention. It is important, therefore, to ask what
aspects of reality are left out of the picture provided by the scientific
world view.

Firstly, it is clear that the insistence that observational data
should be objective leaves out of the picture a fundamentally important
component of reality. It fosters the view of ‘reality’ as a world ‘out
there’ to be observed and interpreted. A false dichotomy is thus
inherent from the outset, and a crucial component, the sine qua non of
the existence of conscious observers and interpreters, tends to get
pushed aside. There is an interesting paradox here, since it is only in the
subjective inner worlds of human minds that scientific theories and
scientific models of reality are born and have their existence.

That inner worlds of ‘subjective’ reality are accessible to
investigation is demonstrated by the existence of the psycho-analytical
approach to psychology. It can be claimed, with some justification, that
its methods (introspection, dream analysis, etc.) are ‘not scientific’.
This may be so; phenomena have to be investigated by whatever
methods are appropriate to their nature. Should we consent to remain
forever in ignorance of those aspects of reality that do not lend
themselves to a rigorously ‘scientific’ approach?

So many people feel that they have to translate ‘subjective’
events into ‘objective’ terms in order to be scientific. To be
genuinely scientific is to have valid knowledge of a chosen
domain of reality.

—R.D. Laing 4

There is considerable justification for optimism in expecting
further insights into the principles underlying so-called psychic
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processes. The successes of the physical sciences are due to the
adoption of appropriate strategies and techniques, with built-in
safeguards against the intrusion of ‘human error’. Similaraly, the
successful investigation of psychic phenomena calls for appropriate
strategies and techniques. Under ‘psychic phenomena’ I include
subjective aspects of the mind such as ‘states of consciousness’, the
‘dynamics’ of cognition, the elucidation of the structure of the
unconscious, and an adequate understanding of the phenomena of
parapsychology.

The pioneering work of Jung in these very difficult areas of
investigation has already provided a wealth of valuable insights. One
might naively suppose that the workings of the unconscious mind lie
outside any possibility of investigation. The unconscious mind cannot
be directly observed, if it could, it would not be ‘unconscious’! But one
can investigate the effects, in consciousness, of unconscious processes.
By means of painstaking work on the contents of dreams and their
relationship to myths and esoteric systems of thought, Jung was able to
hypothesise the existence of ‘archetypes’ — unconscious mental
structures that manifest themselves in consciousness in characteristic
ways. Jung’s essay ‘On Psychic Energy’ ° identifies striking analogies
between dynamical principles operating in the physical world, and
psychic processes. In short, a picture emerges of the human psyche as a
structured entity whose principles of operation are amenable to
investigation. Jung’s writings are full of profound insights into the
strange inner world of the psyche, and form a systematic body of
valuable knowledge about a fundamental aspect of reality quite
different from the world of ‘objective reality” with which science
ordinarily concerns itself.

Secondly, consider the requirement of repeatability as a
criterion for the wvalidity of observational data. This criterion
necessitates that science turn a blind eye to all aspects of reality that, by
their very nature, do not lend themselves either to sustained observation
or repeatable experimentation. Reported observations of sporadic,
ephemeral events are not amenable to scientific investigation. There are
very many reports of alleged events for which established modes of
scientific explanation cannot account. Charles Fort specialised in the
collection of reports of this kind. His books contain thousands of them,
gleaned not only from newspapers but also from respected scientific
journals. It should not go unmentioned that Fort was eccentric in the
extreme. His books are written in a peculiar style and abound in wild
speculations and crackpot ‘theories’. He continually pokes fun at
‘orthodox science’. A delightful biographical sketch of Fort and review
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of the absurdities in his writings is contained in Martin Gardner’s Fads
and Fallacies. 1t is highly likely that Fort’s crazy ‘theories’ were meant
as leg-pulling and that he did not himself take them seriously. It was
Fort’s nature to be sceptical of everything, including his own writings.
The reports of unexplainable events were found in old newspapers,
magazines and journals in the library of the British Museum and the
New York public library, during twenty-six years of browsing. The
reports are real. Fort’s off-beat sense of fun in the way he presented
them should not get in the way of our assessment of them.

American Journal of Science 1857: 1t is said that, according to
investigations by Prof. Shepard, a luminous substance was
seen falling slowly, by Sparkman R. Scriven, a young man of
seventeen, at his home, in Charleston, South Carolina, Nov.
16, 1857. It is said that the young man saw a fiery red ball, the
size and shape of an orange, strike a fence, breaking, and
disappearing. Where this object had struck the fence, was
found ‘a small bristling mass of black fibers.” According to
Prof. Shepard, it was ‘a confused aggregate of the finest black
hair, varying in length from one tenth to one third of an inch.’
... He wrote that when he analysed the hairs they burnt away,
leaving greyish skeletons, and that they were ‘composed in
part of carbon’ and burned with an odour ‘most nearly
bituminous.”’

The oddity and uniqueness of such an occurrence and the vagueness of
the data, make it particularly irritating to the scientific mind. There are
many thousands of reported occurrences, each of which is odd and
unaccountable in its own peculiar way. There seems to be no way in
which they could be assimilated into scientific knowledge. On the other
hand, there are rare and elusive phenomena that reveal themselves in
repeated occurrences, but elude scientific investigation because of their
rarity. The following reports — taken from Fort’s Book of the Damned
— illustrate this (‘the damned’, of course, refers to the observational
data relegated to obscurity because they do not fit into any established,
accepted scheme of things). The following phenomenon was witnessed
from the deck of the steamship Patna during a voyage up the Persian
Gulf:

In May 1880, on a dark night, about 11.30 pm, there suddenly

appeared on both sides of the ship an enormous luminous
wheel, whirling around, the spokes of which seemed to brush
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the ship along. The spokes would be 200 to 300 yards long.
Each wheel contained about sixteen spokes, and, although the
wheels must have been some 500 to 600 yards in diameter, the
spokes could be distinctly seen all the way round. The
phosphorescent gleam seemed to glide along the flat surface of
the sea, no light being visible above the water. (Knowledge,
Dec. 28, 1883).

Also in the Persian Gulf:

... luminous wave or pulsations in the water, moving at great
speed. On looking towards the East, the appearance was that
of a revolving wheel with a centre on that bearing, and the
spokes were illuminated, and, looking towards the West, a
similar wheel appeared to be revolving, but in the opposite
direction... These waves extended from the surface well under
the water. (Nature, 1875).

In the Malacca Strait:

.. shafts which seemed to move round a centre — like the
spokes of a wheel — and appeared to be about 300 yards long.
The phenomenon lasted about half an hour, during which the
ship had travelled six or seven miles. It stopped suddenly.
(Journal of the Royal Meteorological Society, 1907).f

The literature on bizarre, unexplained events is quite
extensive. Some ‘rare’ phenomena have been observed so often that
one could almost describe their occurrence as ‘relatively common’.
Showers of small animals (fishes, frogs, spiders, etc.), and
bombardments of stones from untraceable sources are in this category.
Others are more unusual. The literature is of variable quality. The
books of Charles Berlitz are haphazard collections that pay no attention
to the need to refer to the sources of the information. The books of
Janet and Colin Bord deal with ‘mysterious phenomena’ in a more
serious way. The only point I wish to make at this stage is that
mysterious, inexplicable events, that for various reasons lie outside the
scope of scientific investigation, do occur.

From the many thousands of anomalous events and
phenomena that seem to require a radical shift in our understanding of
the nature of reality, if they are to be understood, I single out just one,
namely the case of the ‘Virginia Mothman’. This is a particularly
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interesting example because of the number of independent witnesses
and the persistence of the phenomenon over a substantial period of
time. A flying creature like a moth with large, luminous red eyes was
seen by about two dozen independent witnesses (perhaps we should
say, ‘percipients’) at various times over a period of several months in
1966 and 1967. The creature was over six feet tall. It made its sporadic
appearances in the neighbourhood of a disused ammunitions factory on
the outskirts of a small town, Point Pleasant, Virginia. The witnesses
were, naturally, all terrified by their experience. Their descriptions
were all similar. Sightings of UFOs were also reported in the
neighbourhood of Point Pleasant, at about the same period.’

Paradigms

In every age the common interpretation of the world of things
is controlled by some scheme of unchallenged and
unsuspected assumptions: and the mind of any individual,
however little he may think himself to be in sympathy with his
contemporaries, is not an insulated compartment, but more
like a pool in one continuous medium — the circumambient
atmosphere of his place and time.

—A.N. Whitehead "’

The paradigms'' that human intelligence formulates for
understanding the world and its modes of action have a curious
robustness. A paradigm, once it has become well-established, is
peculiarly resistant to change. New ideas are accepted reluctantly, even,
sometimes, by their originators. If they appear to conflict with currently
well-established paradigms, they are sometimes seen as a threat and
denounced as heretical, and sometimes as superstitious fancies not
worthy of serious attention.

The tendency of well-established systems of thought to
rigidify and become tyrannically authoritarian is a manifestation of a
deep-seated security instinct in the human psyche. Within its rightful
limits this instinct is a thing of value; without a respect for consensus
and a trust in the known, the scientific acquisition of knowledge could
not be sustained. Scientific progress needs safeguards against wild
flights of speculation unsupported by observational evidence. But these
safeguards sometimes take on a pathological aspect, so that valuable
ideas, and even evidence for actual phenomena, are dismissed out of
hand.

41


Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe


Science, Mind & Paranormal Experience

The most extreme and dangerous examples of the intolerance
of new ideas, amounting to paranoia, arise when the paradigms are
supposedly based on ‘revealed truth’® — religious authority. The
ridicule and derision that greeted the Copernican sun-centred model of
the solar system is well-known. It led to the persecution of Galileo, for
writing about the Copernican theory.'? Brecht’s play Life of Galileo is a
fascinating exploration of the tendency of human beings to cling to
familiar ideas and to oppose novel ones. In one scene, we are treated to
the spectacle of Galileo’s own colleagues telling him why the moons of
Jupiter (that Galileo had discovered) could not exist, and refusing to
look through his telescope! ‘Sooner or later, Mr. Galileo will have to
face up to the facts. His moons of Jupiter would pierce the crystal
sphere.”

Galileo is a prime example of an enlightened scientist who
understood clearly that matters of fact must always take precedence
over matters of belief. It is therefore particularly curious to note that
even he was not immune to the tendency to reject new ideas. Kepler
observed the correlation between the motion of the moon and the action
of he tides, and put forward the hypothesis of a causal link, thus
anticipating the Newtonian theory of gravitation. In commenting on
this hypothesis, Galileo remarked:

He [Kepler] has lent an ear and his assent to the moon’s
dominion over the waters; to occult properties and such like
little fancies."

In a similar vein, Leibniz derided Newton for the concept of ‘action at a
distance’, accusing him of introducing into science ‘occult qualities and
miracles’."

A well-known example of the tenacity with which human
beings cling to outmoded convictions, in the face of evidence against
them, is provided by the role of meteorites in scientific knowledge.
They were not ‘scientifically acceptable’ until the nineteenth century.
The Swiss mineralogist Deluc said that, if he were to witness the fall of
a meteorite, he would not believe his own eyes. Even the brilliant
chemist Lavoisier signed a memorandum in 1772, along with other
scientists of the Paris Academy of Science, that concluded that ‘the
falling of stones from the sky is physically impossible.” When the
meteorite Barbotan fell in France in 1790 and the fall was witnessed by
the mayor and the city council the scientist Berthollet wrote: ‘How sad
it is that the entire municipality enters folk tales upon an official record,
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presenting them as something actually seen, when they cannot be
explained by physics or by anything reasonable.”'®

Joseph Priestley discovered the element oxygen in 1774.
Antoine Lavoisier repeated Priestley’s experiments and understood
their significance: air is composed of several gases, and oxygen is one
of them. He also suggested that water, too, is a compound. These
insights marked the beginnings of modern chemistry. This was the
response of Antoine Baume, the speaker of the Paris Academy of
Science:

The elements or base components of bodies have been
recognised and determined by physicists of every century and
every nation. It is inadmissible that the elements recognised
for two thousand years should now be included in the category
of compound substances. They have served as the basis of
discoveries and theories... We should deprive these
discoveries of all credibility if fire, water, air and earth were
no longer to count as elements.'”

Throughout Darwin’s lifetime, it was widely believed that the
theory of evolution was ‘inconsistent with physics’.'® The challenge to
the theory appeared to be conclusive and unanswerable. Darwin
himself was well aware of the objections and was troubled by them.
The basic objection came from the calculated lifetime of the sun, based
on Newton’s law of cooling, which ‘proved’ that the surface of the
Earth could remain within the narrow temperature range necessary to
support life for only about 25 million years — a period of time shorter,
by several orders of magnitude, than the time needed for Darwin’s
scheme of variation and natural selection to work. Nineteenth-century
physics, of course, was unaware of the nuclear energy processes that
generate and maintain the sun’s heat and that also provide the Earth’s
crust with internal heat sources.

J.J.Thomson’s epoch-making paper (1897) announcing his
discovery of the electron — a negatively-charged particle with a mass
less than a thousandth of the mass of a hydrogen atom — was widely
suspected of being a hoax.'® The current atomic theory left no room for
such a nonsensical particle; it was ‘well-known’ that nothing lighter
than a hydrogen atom could exist.

Of course, with hindsight, it is tempting to find amusement in
the naiveté of earlier ages, and leave it at that. But those who were
mistaken in these and similar cases were not naive — they were the
eminent thinkers of their day. What they were revealing was not
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naiveté, but the fundamental human tendency to cling to well-
established paradigms. There is no reason to believe that we of the
present age are immune to this tendency. The wise response to these
stories would be to ask ourselves: to which dominant paradigms of the
present age are we clinging too firmly, and to what phenomena are we
turning a blind eye? Those phenomena that do not seem to fit the
pattern expected by the currently dominant paradigms are precisely
those that need to be carefully investigated and thought about, if a
major shift to a superior paradigm is to take place.

At any stage in the development of science, there is a point
beyond which we cannot know for certain exactly what it is
we do and do not understand and exactly where a line should
be drawn between phenomena that are as yet mysterious and
happenings that are frankly incredible. This is not to say that
the changes we must look for, in this respect, will be so drastic
as to wipe out all our current boundaries and distinctions.
Some common core of understanding may be expected to
survive all the future changes in scientific theory, just as
Newton’s ideas survive in our own quite different intellectual
context.

— Stephen Toulmin *°

The Role of Subjectivity in Science

A significant way in which subjective factors contribute to the
course that science takes is through the assessment and interpretation of
evidence that scientists are continually called upon to make. All human
beings encounter the need to consider evidence, in a wide variety of
contexts. Most of us have the intuitive feeling that the most reliable
evidence is that which comes to us directly via our own personal
perceptions — ‘seeing is believing’. But this intuitive feeling often
turns out to be false. 4 priori expectations based on previous
experience play a large part in the mechanisms of perception.
Moreover, memories are notoriously prone to error and distortion
imposed on them by the imaginative faculty, so that perceptual data
becomes less reliable when considerable time has elapsed between a
perception and its recall. Thus, even the most ‘direct’ evidence — the
evidence of the senses — is not always reliable. We are on still less
secure ground when faced with indirect evidence — evidence in the
form of things reported to us.
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Direct observation of the world, employing only unaided
human perception, was the only data available when science began.
The invention of scientific instruments (telescopes, microscopes,
spectrographs, electron microscopes, cyclotrons, EEG, ECG, NMR,
etc., etc.) gradually rendered science less and less dependent on
unaided perception and has opened up whole worlds of phenomena
undreamed of by earlier scientists. What would have been the reaction
of a Galileo or a Newton, had they realised that in the twentieth century
science would be confidently exploring the internal constitution of
atoms and the state of the cosmos during its first three minutes?
Science has now largely freed itself from reliance on the vagaries of
raw perception, and confidence in its power to explore has grown by
leaps and bounds. But everything has a price. Science has chosen to
investigate just those aspects of the world that can be investigated
without total reliance on direct human perception. When called upon to
look into data in the form of reports of direct perceptual experience, it
feels helpless; it turns away. It turns away on the basis of subjective
judgments.

Every human being begins at birth to observe the world, and
throughout life builds mental models consisting of imagery, concepts,
meanings and beliefs. Certain aspects of what we observe arouse
curiosity, and in order to satisfy this curiosity we decide to observe
certain phenomena with more care and attention, and we manipulate
phenomena to see what will happen. Every infant does this. The
greatest scientists are those who retain the infant’s irrepressible
curiosity. Scientific observations are not arbitrary and indiscriminate —
they are based on conscious choices. Science acquires its aims and
directions from the choices scientists make about what is worthy of
detailed investigation. The scientific experiments that get done in the
course of investigation are those that scientists choose to do. The basis
of these choices is subjective. Subjective factors determine the
framework around which scientific knowledge is built. They determine
the course that science has taken.

I dare say that no scientist will spend the time and energy
required to test a hypothesis unless he is convinced a priori
that it has some likelihood of turning out to be supported by
the experimental results. On the other hand, I dare say also
that no scientist has ever spent time and energy trying to
calculate the a priori probability of any hypothesis.

21

— Arturo Rosenblueth
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4 THE REALM OF THE QUANTUM

The Beginnings of the Revolution

We have discovered in the physical sciences all that can be
discovered. The rest is more and more refined measurement.

— Lord Kelvin 1

Lord Kelvin’s remark, made in a lecture given in 1891,
epitomises the confidence that Victorian scientists had in the power and
scope of their view of the nature of the physical world. Only a few
years later, two major developments were to take place that
fundamentally changed the face of physics. One was Planck’s quantum
hypothesis (1900) that undermined the notion that the principles on
which the physical world operates could be understood by visualising
mechanical models of them; the other was Einstein’s relativity (1905)
that swept away the older classical ideas about space and time. In the
same lecture, Lord Kelvin mentioned ‘two small clouds’ on the horizon
— two little anomalies that needed to be sorted out to make physics
final and complete. One was the unexpected result of the Michelson-
Morley experiment, that indicated something wrong about the notion of
a ‘luminiferous ether’, and the other was the unexplained spectrum of
‘black body radiation’. It turned out that the Michelson-Morley
experiment was waiting for relativity theory for its elucidation, and the
black body spectrum was waiting for the quantum theory!

The phenomenon of black body radiation is familiar to
everyone. When matter — a piece of iron for example — gets hot, it
glows. It first becomes red, and as the temperature increases the red
turns to yellow and finally to white. At still higher temperatures ‘white
hot” bodies take on a bluish tinge. Ideally, one can consider a ‘black
body’ (i.e. an object with a surface capable of absorbing radiation of
any frequency) in equilibrium with radiation. It emits a characteristic
spectrum of radiation that depends only on the temperature. The
problem facing the physicist is to predict the characteristic shape of this
‘black body spectrum’ from calculations based on the known physics of
interaction between matter and radiation. In the late nineteenth century
various mathematical physicists attempted it, and kept getting the same
wrong answer. In fact, the answer they got was not just wrong, it was
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absurd — the calculated intensity grew without limit at high
frequencies, instead of falling away. We now know that the mistake lay
in assuming that matter can emit and absorb energy continuously, in a
steady flow. After struggling with the problem for a long time, Max
Planck made the disturbing discovery that if you make the hypothesis
that radiation of a particular frequency behaves like a stream of
particles, each carrying an amount of energy proportional to the
frequency of the radiation, then the calculated spectrum fits the
experimentally-observed spectrum exactly. Planck called the particles
‘quanta’. The problem was solved. But the manner of solution was
profoundly paradoxical because it flew in the face of what was already
well-established: light and other electromagnetic radiation is a wave
phenomenon rather than a stream of particles. Planck himself was not
happy about it — thirty years later he referred to his decision to try out
the quantum hypothesis as ‘an act of desperation’.

Further confirmation of the quantum hypothesis came a few
years later, with Einstein’s explanation of the photo-electric effect —
the effect whereby electrons can be knocked out of a metal by shining
(ultra-violet) light on to it. If we accept the quantum hypothesis, then
we would expect the energy of an emitted electron to depend on the
frequency rather than the intensity of the light, and we would expect
that if the frequency is too low electrons will not be emitted — because
then a single quantum does not have enough energy to dislodge an
electron. The phenomenon does indeed have these characteristics,
which are totally inexplicable if we think of the light as a wave that
carries energy in a continuous flow.

In the seventeenth century a controversy arose between
Newton and Huygens, concerning the nature of light. Newton insisted
that it consisted of particles, while Huygens was convinced that it
travelled as waves. Numerous experiments demonstrating interference
and diffraction effects — effects characteristic of wave motion —
finally led to the apparently inescapable conclusion: Huygens was right
and Newton was wrong. Maxwell’s discovery of the fundamental
equations governing electricity and magnetism finally clinched the
matter: light turned out to consist of electromagnetic oscillations
propagating according to the wave equation. But now, with Planck’s
discovery, the controversy takes an unexpected turn, after it had
seemed settled once and for all. Huygens and Newton were both right!
The nature of light is more subtle than either of them could have
suspected.

The question ‘Is light a wave, or does it consist of a stream of
particles?’ can be answered only by saying that, as a ‘thing in itself’ it
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is both. Or it is neither. It will reveal itself either as a wave or as
particles according to the kind of question we ask of it — the kind of
experiment we set up to study it. This became known as the ‘wave-
particle duality’. The actual nature of light is something that cannot be
apprehended in terms of mental models based on our everyday
experience at the scale of human perceptions.

The principle of duality could perhaps have much broader
applications of a philosophical nature. At least, there seems to be a
lesson to be drawn: when two opinions seem to be incompatible, the
apparent contradiction may be an artifice generated by ignorance and
preconceived ideas. Beliefs about the nature of reality that seem
contradictory may in fact be only narrow viewpoints, each revealing a
partial truth about an underlying reality too subtle for either to
encompass.

Probability Waves

The wave nature of light was established beyond doubt by the famous
experiments of Thomas Young in 1801. Think of a parallel beam of
light casting onto a wall the shadow of an object consisting of an
opaque screen with a slit in it. The shadow will of course contain an
image of the slit — a bright band of light. When the slit is made
narrower, its image becomes broader (also, the edges of the image
become fuzzier, and on close inspection the apparent fuzziness is seen
to be due to a fine banded structure of the shadow edges). This
broadening is due to diffraction; the light of the beam has a tendency to
spread out after passing though the slit — a behaviour that is
characteristic of wave motion (analogues can be observed with sound
waves or with ripples on the surface of water).

Now suppose that the screen has two parallel slits. If they are
very close together, a new phenomenon takes over. The pattern of light
on the wall becomes a series of equidistant bright and dark bands. The
smaller the distance between the two slits, the more widely-spaced
become the bright and dark bands. This is explained by interference,
another phenomenon characteristic of wave motion. It can be
compared, for example, to the effect you see if you throw two pebbles
into a pond. The two spreading patterns of concentric circles of ripples
interfere with each other. Where two crests come together they
reinforce each other to produce a higher crest and where two troughs
come together they reinforce each other to produce a deeper trough. On
the other hand, wherever a crest and a trough meet they cancel each
other out. The bright and dark bands in Young’s experiment are exactly
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analagous: the bright bands occur where the two patterns of ‘ripples’ of
light spreading out from the two slits have reinforced each other, and
the dark bands occur where they have cancelled each other out.

It should be mentioned that, if white light is used, the
interference pattern will be a superposition of the patterns produced by
all the colours of which white light is composed. Young used
monochromatic light — light of a single colour. Only with
monochromatic light does the pattern of bright and dark bands have a
simple and unambiguous appearance. This is because monochromatic
light consists of waves of a single wavelength.

How do Young’s experiments tie in with the particle nature of
light? To try to answer this question, let us suppose that the wall is
replaced by a photographic plate and that the intensity and duration of
the beam is reduced so that there is only a single quantum of radiation.
It will, we shall suppose, produce a single spot on the photographic
plate, showing where the quantum hit the plate. One might now ask
‘Which of the two slits did the particle pass through on its way to the
plate?’ The surprising answer is that this question makes no sense —
even a single quantum somehow manages to behave like a wave and
pass through both slits at once, and yet it also manages to behave like a
particle when it hits the photographic plate at a particular spot! Indeed,
if this one-quantum experiment is repeated many times, the spots will
gradually build up a grainy picture of the light and dark bands of
Young’s experiment. One could even carry out a lot of such single-
quantum experiments in different places and on different occasions and
then superimpose the plates. A grainy picture of the typical interference
pattern of bright and dark bands would still emerge from all the spots!

Clearly, there is no way of predicting, in any one of these
single-quantum experiments, where on the plate the particle will make
its mark. It is a random event. All that we can say in advance is that
there are definite probabilities for the mark to appear in particular areas
of the plate. There are regions of high probability and regions of low
probability, corresponding to the bright and dark bands of the
interference pattern, respectively. So we can deduce from all this that,
even for only one particle of light, there is an associated wave, and that
this wave carries information about the various probabilities. It is a
probability wave.

Further Developments

Electrons were discovered by J.J.Thomson in 1897. This discovery
demolished the idea that electricity was like an indivisible fluid, and it
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demolished the idea that atoms were indivisible particles. In the next
few years a picture of an atom emerged that was rather like a miniature
solar system, with electrons orbiting a nucleus the way planets orbit the
sun. In 1913 Niels Bohr applied Planck’s quantum hypothesis to this
basic picture, and produced an atomic theory in which an electron
could jump from one orbit to another, emitting or absorbing a quantum
of energy as it did so. His theory gave a beautiful explanation of the
science of spectroscopy; it accounted for the way atoms of particular
elements emit and absorb energies of very specific frequencies (an
atom has a characteristic spectrum that is like a signature and enables it
to be identified) and it provided a means of calculating these
frequencies. The success of Bohr’s theory was a spectacular
confirmation of the quantum hypothesis.

By the end of the nineteenth century physicists had built up a
successful picture of physical reality that consisted of two quite
different kinds of things. There was ‘matter’, made out of ‘particles’,
and there were ‘fields’ that pervaded the space between particles. The
phenomena of nature were regarded as the consequences of the
interaction between the particles and the fields. (For example, a magnet
is surrounded by a magnetic field, which is detectable by its effect on
matter — e.g. bits of iron — in the vicinity; the Earth is surrounded by
a gravitational field, that causes objects to fall to the ground and holds
the moon in its orbit; and so on.) Maxwell’s beautifully elegant
mathematical theory had demonstrated that radiation is an oscillation of
the electromagnetic field — waves of electromagnetism. At the end of
the nineteenth century, the explanatory power of the mathematical
methods based on this matter/field picture had proved so successful that
they seemed to contain all that could be said — and all that needed to
be said — about the nature of the physical world. Even the
revolutionary changes in physics brought about by Einstein’s relativity
theories did not contradict the basic assumption that every physical
entity was either field or matter. The special theory of relativity (1905)
modified the equations of classical Newtonian dynamics and indicated
that material particles as well as fields were both forms of energy, and
in principle interconvertible. The general theory of relativity (1916)
showed how the gravitational field could be understood as a
geometrical property of space and time. The fundamental classification
of the manifestations of energy, as either particle or field, remained.

The quantum hypothesis, on the other hand, struck at the
foundations more drastically. The clear-cut distinction between the
‘field’ concept and the ‘particle’ concept was undermined, in a
disturbingly paradoxical way. The full extent of the disruption of
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‘classical’ physics was revealed when it was recognised that the wave-
particle duality applied not only to electromagnetic radiation. It is
universal, applicable also to ‘material’ particles. It was Prince Louis de
Broglie who first suspected this. In his 1923 doctoral dissertation he
showed how the mathematical formulae that connect the quantum
aspects of radiation with its wave aspects can be extended so that, for
example, electrons can be regarded as the ‘quanta’ of an ‘electron field’
in the same way that particles of light (‘photons”) are the quanta of the
electromagnetic field. This was amply confirmed a few years later by
the experiments of Davisson and Germer, which demonstrated
diffraction and interference effects in beams of electrons.”

So the dichotomy between the ‘field’ aspects and the ‘particle’
aspects of nature turned out to be an illusion. Nature simply does not
work that way.

The quantum theory eventually grew to become an elaborate and
elegant mathematical structure that has evolved gradually throughout
the twentieth century. It is of necessity highly abstract — the possibility
of conceptualising physical reality in the realm of elementary
particles/fields in terms of the kinds of ‘mechanical models’
characteristic of classical physical theories is no longer possible. That
the theory is substantially correct has been wonderfully confirmed by
countless experiments — some of the most astonishingly accurate
agreements between theory and experiment have been provided by the
quantum theory.

It is not appropriate here to enter deeply into the technical
details of the quantum theory in its present mature form. However,
something of its flavour can be conveyed by looking at its key concepts
and their epistemological implications.

The Uncertainty Principle

In 1925 Erwin Schrodinger devised his famous equation — the
equation that governs the behaviour of the ‘electron field’. It describes
how the electron field y (psi) evolves with time. According to this
prescription atoms are not at all like miniature solar systems. The
nucleus of an atom is surrounded, not by orbiting particles but by
clouds of ‘psi field’ in peculiar configurations called ‘atomic orbitals’.
One can use either Bohr’s theory or Schrédinger’s theory to compute
(at least in principle and, in relatively simple cases, in practice) the
characteristic frequencies of atomic spectra. Both yield correct results.
Dirac’s more refined and sophisticated equation for the electron
brought Schrodinger’s idea into line with the theory of relativity and
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incorporates the fact that (from the particle viewpoint!) electrons are
spinning. It accounted for the subtle details of atomic spectra that are a
consequence of electron spin, and it indicated the existence of the
electron’s ‘anti-particle’, the positron.

The paradox posed by the ‘wave-particle duality’ now
becomes severely problematical. How on earth can one reconcile two
such totally different descriptions of the same reality — the particle
description and the psi-field description of the behaviour of electrons?

The reconciliation of the two viewpoints, field versus particle,
comes from the probabilistic interpretation of the psi field, first clearly
understood and explained by Max Born. Suppose you set up an
experiment to measure some particle property of an electron — its
spin, its position or its velocity, for example. In general, there will be a
range of possible outcomes — a range of possible values that the
measured quantity can turn out to have — each with its own associated
a priori probability. The psi-field is the carrier of this range of
possibilities and the probabilities associated with them. One can say
that, before the position (say) of a particle is actually observed, it
cannot be properly said to have a position, it only has various
probabilities of turning up in this or that place; it is in fact only a ‘psi-
field’, not a ‘particle’ at all. Only when you do the experiment, when
you actually ascertain its position by measurement, does it acquire a
position. It has then acquired a property characteristic of a particle,
namely, the property of being in a particular place at a particular time.

Physical properties that can be ascertained by setting up
experiments to measure them are called ‘observables’. In Schrodinger’s
version of quantum mechanics the psi-field is what determines the
various possible values of observables and assigns various probabilities
to them. The psi field itself is not observable. It cannot be measured or
ascertained, even in principle. An alternative approach to quantum
mechanics is the ‘matrix mechanics’ of Heisenberg. Heisenberg’s
mathematical scheme operates only with observables and their
associated probabilities, without introducing the notion of an
underlying field. The Schrodinger formulation and the Heisenberg
formulation turned out to be equivalent. The Schrodinger formulation
is, however, somewhat less abstract and lends itself better to an
intuitive, non-mathematical discussion of quantum-physics principles.

The probabilistic nature of events in the world of elementary
‘particles’ means, of course, that the strictly deterministic causality of
older physical theory does not apply. The result of observing a physical
system is not precisely determined by the state of the system at an
earlier time; an element of chance is involved. Many physicists were
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unhappy with this aspect of quantum theory. Some still are. Einstein, in
particular, was deeply disturbed by the way the element of pure chance
had entered into physics at such a fundamental level, and never became
reconciled to this new and unexpected direction that physics had taken.
His doubts are neatly summed up in his famous dictum ‘God doesn’t
play dice’.

To eliminate the element of randomness one might imagine
the possibility, at least in principle, of measuring all the particle
properties of a system precisely. It would then be a system of ‘classical’
particles that would continue to move and interact with each other
according to the deterministic laws of Newtonian physics. One could
then conclude that the element of randomness is not fundamental at all,
but merely a reflection of our ignorance about some of the data.
However, this is not so. Observables belong to complementary pairs,
with the property that an increase of accuracy in the measurement of
one of the observables of a pair is paid for by a necessary decrease in
the accuracy with which the other can be known. This is known as the
principle of complementarity or Heisenberg’s uncertainty principle.
One such complementary pair consists of the position and the
momentum (mass times velocity) of a particle.

To see intuitively why the position and the momentum of a
particle cannot be simultaneously known with any desired precision,
imagine observing a particle through a microscope. The wavelength of
the light puts a limit on the resolution of the image and hence limits the
accuracy with which its position can be observed. To measure the
position of the particle more accurately, we have to use radiation of
shorter wavelengths (higher frequencies). But then, according to
Planck’s law, radiation of higher frequencies has quanta of greater
energy. Thus, in the quest for more precise knowledge of the position
of the particle, a stage is reached where the recoil of the particle as each
quantum bounces off it is no longer negligible. Each quantum that hits
the particle imparts an undetermined momentum to the particle, and the
indeterminacy is increased by increasing the energy of the quanta. In
this way, increasing the accuracy of knowledge of the particle’s
position entails a decrease in the accuracy of knowledge about its
momentum.

Another illustration of the uncertainty principle as it applies to
position and momentum is provided by Young’s single-slit experiment.
Note that the momentum of every quantum is fairly accurately known
before the quanta pass through the slit. It is determined by the intensity
and direction of the beam. The slit provides some kind of position
measurement — we at least know that the positions of all the quanta
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that are passing through are somewhere within the width of the slit!
Narrowing the slit is thus an increase in accuracy of a position
measurement. The concomitant uncertainty in momentum that this
introduces means that the quanta emerge from the slit with
uncertainties in their directions. This is why the beam spreads out after
passing through the slit, and why the spread increases as the slit is
made narrower.

These qualitative arguments serve to lend plausibility to the
uncertainty principle. More refined versions of them can be developed
into mathematical derivations of the quantitative statement embodied in
Heisenberg’s uncertainty relation; this is frequently the approach
adopted in introductory quantum-mechanics textbooks. Unfortunately,
it can lead to the misunderstanding that the principle itself is only about
limitations on possible knowledge, imposed by the irreducible
clumsiness of measuring techniques. The principle is more fundamental
than that. It reveals that a particle such as a photon or an electron never
actually Aas a precise position and a precise momentum — it is not a
‘particle’ in that sense at all. Think again of the series of single-photon
double-slit experiments. The interference pattern clearly could not arise
if each photon passed through one or other of the slits. The position
uncertainty — i.e. the ambiguity as to which of the slits it went through
— is thus not just a matter of our lack of knowledge of the answer: it is
a fundamental uncertainty inherent in the nature of the photon itself.

The uncertainty principle is a universal principle applying
even to ‘particles’ that are not thought of as ‘elementary’. Experiments
have demonstrated interference phenomena with beams of atoms, and
even with small molecules.” In principle even the positions and
momenta of large things like billiard balls and cars have the same kind
of imprecision, and these things, too, have a wave-particle duality.
They obey the laws of the earlier ‘classical’ physics simply because the
uncertainties are utterly negligible at these large scales.

Observations

The fully-evolved quantum theory provides a picture of physical reality
in which any physical system whatsoever consists of a variety of
quantum fields interacting with each other. As long as the system is not
observed, the field configuration that constitutes it evolves
deterministically, governed by a universal equation known as
Schrédinger’s equation (not to be confused with the equation of the
same name that gives a non-relativistic approximation to the behaviour
of a single electron). The fields, though behaving deterministically, are
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carrying the probabilities for the outcomes of any observation that
might be made. An actual observation narrows the range of possibilities
for some aspects of the system. That is what an ‘observation’ or a
‘measurement’ is — something that reduces the vagueness of
quantifiable knowledge about an ‘observable’. At the same time, the
complementary aspects inevitably become vaguer. Thus an act of
observation adjusts the various probabilities carried by the fields; it
changes the field configuration in a non-deterministic way. This
process is called, in the jargon of quantum physics, the ‘collapse of the
wavefunction’ or the ‘reduction of the state vector’, or simply a
transition. The system then continues to evolve deterministically until
another ‘observation’ is made.

The sophisticated mathematical machinery of modern
‘relativistic quantum field theory’ provides astonishingly accurate
agreements with experiment. It is a remarkably successful theory. Yet
there is something very baffling about its conceptual basis, something
profoundly paradoxical indicating that, in spite of its great success,
quantum theory cannot be regarded as an ultimate theory of physical
reality. The paradox is revealed when we ask, ‘What exactly is an
‘observation’?’

Observations carried out on a sub-atomic system can be
described in terms of an interaction between the system and a
measuring apparatus. Things are arranged so that the effect of the
system on the apparatus is a ‘macroscopic’ effect — i.e. an effect at the
level and scale at which classical physics can safely be applied. For
example, a macroscopic effect might be a pointer reading, a spot on a
photographic plate or a track in a bubble chamber, recording the
measured value of an observable or set of observables. Thus, by
‘magnifying’ a quantum-mechanical observable to the ‘classical level’,
the uncertainty in its value has been reduced. That is all very well; it is
just a description of how experiments are actually done. But an
inconsistency has crept in. The quantum theory assures us that the
measuring apparatus is itself a configuration of interacting quantum
fields (albeit an exceedingly complicated one). There is nothing in the
theory to tell us why the transition has to take place. According to the
theory, the fields can continue to carry all possible outcomes — all
possible pointer readings for example — together with their associated
probabilities. There is nothing in the quantum theory to tell us how or
why just one of these possibilities has been randomly selected and
given the status of ‘reality’, nothing to tell us why the wavefunction
suddenly decides to collapse, nothing to account for the abrupt non-
deterministic transition to a new field configuration.
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The paradox becomes even more startling in Schrodinger’s®

‘thought-experiment’, in which the measuring apparatus is a cat and the
two possible outcomes are ‘the cat is alive’ and ‘the cat is dead’.

Schrodinger’s Cat

We have been following the implications of quantum theory, and we
seem to have been led to a conclusion that can now be summarised: an
unobserved physical system carries implicitly all the possible outcomes
of any observation that might be made on it, together with the attendant
probabilities of those outcomes.

In the course of thinking about this, and trying to gain a
clearer understanding of the role of ‘observation’ in quantum
mechanics, Schrodinger came up with the following imaginary
experiment to determine whether a radioactive atom has decayed or
not. The decay of a radioactive atom is an archetypally random event;
there is no way of predicting when it will happen, but in a given period
of time there is a definite probability of it happening. The ‘apparatus’ is
a box containing the atom, a capsule of poisonous gas, a device to
break the capsule and release the gas if the atom decays, and a cat. The
box remains closed for a period of time that will give the cat a fifty-
fifty chance; either the atom decays and the cat dies, or it does not, and
the cat survives. At the end of this time, an observation is made: a
physicist opens the box to see whether the cat is dead or alive.

While the box remained closed, its contents were an
unobserved physical system. The quantum-mechanical interpretation of
the experiment, therefore, is that the fields that comprise it carried both
possible outcomes of the final observation. While the box remained
closed the cat was neither dead nor alive; it was, in the jargon of
quantum-mechanics, ‘in a superposition of states’! This is of course
nonsense. The puzzle is that this description is perfectly compatible
with the principles of quantum theory. Thus, in spite of its resounding
successes, the quantum theory fails to give a satisfying account of
objective reality. A superposition of states, according to the theory, is
not essentially different from a ‘pure’ state. Indeed, whether a system is
in a pure state or a superposition of states is not a property of the
system, but is dependent on the set of observables you choose to
measure. When you measure the spin of an electron about a chosen
axis, there are two possible outcomes — it spins either clockwise or
anticlockwise. Before the measurement it has to be regarded, for
fundamental reasons, as being in a superposition of these two spin
states. In principle, the two spin states of an electron are analogous,
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from the point of view of quantum theory, to the two states of the cat
— the only difference is that the cat is a rather more complicated
physical system.

One can try to resolve the absurdity by taking the view that
quantum mechanics is not a theory of objective reality, but rather a
theory of our knowledge of reality. One can then maintain that it was
not the cat that was in a superposition of states, but the physicist’s
knowledge of the state of the cat. The transition (collapse of the
wavefunction) takes place in the physicist’s knowledge, when he opens
the box. According to this view, nothing can be said about the state of
the cat while the box is closed. The notion of ‘objective reality’
disappears from the picture. This looks like a more commonsense view,
and has been advocated as an interpretation of quantum mechanics.
However, its solipsistic overtones, reminiscent of Berkeley’s Idealism,
leaves us with the problem of having to account for the fact that
observations by different observers — and different observations by the
same observer — intermesh and build up a consistent description of an
objective world. For example, the cat as well as the physicist is an
‘observer’ (while it is alive and awake) and its view of the matter is
quite different from that of the physicist in his ambiguous state, waiting
outside the box. Moreover, we are involved in a contradiction in
maintaining that transitions take place only in the knowledge of
observers, not in physical systems, because observers, too, are physical
systems.

The fact that the cat is an observer introduces unnecessary
complications into the situation. They can be eliminated by removing
the poor cat and replacing it by a light bulb that comes on if the atom
decays; Schrodinger chose a cat only to make us pay attention! But
then why not go further, and replace the physicist by a camera that
automatically photographs the light bulb. Can we then still say that an
‘observation’ has been made? Why should we? We can regard the film
in the camera as being in a superposition of states until such time as
someone comes along, develops it, and ‘observes’ it. Considerable time
could elapse before that happens — the collapse of the wavefunction
can be postponed indefinitely. And why should we assign to the
‘observer’ who finally looks at the developed film the special privilege
of being able to collapse the wavefunction — to make one of two
potential possibilities ‘real’? In what way is he different from the
camera? If we maintain that an observer is just an arrangement of
quantum fields capable of recording, processing and transmitting
information, we seem to be forced to conclude that the wavefunction
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never collapses. This leads to the bizarre ‘Many Worlds’ interpretation
of quantum mechanics that we shall meet next.

Another way out is to maintain that something more than
interacting quantum fields is needed to complete the picture of the real
world — some concept that the quantum-mechanical picture has left
out, that is needed to understand what an ‘observation’ is, and how it is
related to the collapse of the wavefunction. Wigner* has proposed that
the missing ingredient is consciousness. Conscious observers such as
physicists and cats don’t just record information like a camera or any
other ‘measuring device’, they acquire knowledge. Of course, this does
little to resolve the conceptual difficulties, since no-one can say what
consciousness is, nor how it is related to the rest of the world. Wigner’s
views, however, do serve to emphasise that radically new ways of
thinking will be needed if the present conceptual difficulties raised by
quantum theory are ever to be resolved.

The Many Worlds Interpretation

The garden of Forking Paths is an incomplete, but not false,
image of the universe as Ts’ui Pén conceived it. In contrast to
Newton and Schopenhauer, your ancestor did not believe in a
uniform, absolute time. He believed in an infinite series of
times, in a growing, dizzying net of divergent, convergent and
parallel times. This network of times, which approached one
another, forked, broke off, or were unaware of each other for
centuries, embraces all possibilities of time. We do not exist in
the majority of these times; in some, you exist, and not I; in
others I, and not you; in others, both of us.

— Jorge Luis Borges’

Suppose we try to cut through the conceptual difficulties we
have now encountered by adopting a radically different interpretation
of quantum mechanics, proposed by Hugh Everett’ in 1957. This
interpretation postulates that these abrupt transitions (‘collapse of the
wavefunction’) don’t ever occur, that the universe has evolved and
continues to evolve, ever since it began with a big bang, according to
the deterministic law given by the universal Schrodinger equation.
Then what ‘exists’ is a configuration of quantum fields that carry all
possible universes that the big bang could give rise to. The ‘state’ of
this system is a gigantic superposition that encompasses all possible
universes. This bizarre picture of reality is consistent with the quantum
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theory, and it removes the difficulties we encounter when we try to
understand how and why sudden undetermined transitions occur and
how they are related to observation.

According to the Many Worlds interpretation, the cat alive and
the cat dead, in Schrodinger’s experiment, both exist and both are
equally real. But they exist in alternate realities. When a physicist
observes, say, the dead state of the cat, another physicist (or, rather,
another ‘state’ of the same physicist) observes the live state of the cat.
Both are equally real. (We ignore the fact that, since this is a thought-
experiment, neither are real!) The paradox is removed. The price we
have to pay is to accept a model of reality that contains all possible
worlds. Nothing that could possibly happen fails to happen; all that
‘might have happened’ actually did happen in some alternate reality,
according to the Many Worlds interpretation.

Although all possible universes are conceived of as ‘existing’,
in this interpretation, there is a sense in which they are not all ‘equally
real’. To see why this should be so, picture the simultaneous evolution
of all possible states of the world as a branching, tree-like structure of
stupendous complexity. The universe that we find ourselves in, that we
observe, has evolved as a path traced on this ‘tree of time’ , picking its
way at random among the forking branches. (Strictly speaking, the
world we observe is not a single path, but an ensemble of paths —
observed reality is never precise, the uncertainty principle ensures that
— there is an essential ‘fuzziness’ about it. This fuzziness, however, is
not relevant here.) According to the Many Worlds interpretation
‘physical reality’ is the ensemble of all possible paths. Each path has an
associated probability, calculable, in principle (!), from the probabilities
that quantum mechanics assigns to the various branches at each
forking. The paths of high probability are those whose meanderings are
truly random in the sense that they obey the statistical laws predicted
by quantum-mechanical probabilities. The paths of low probability, on
the other hand, are those that violate these statistical laws. The world
that we find ourselves in, then, is a ‘highly probable’ one in this sense
— in the sense that the statistical laws of physics are found to be valid.
(In another sense it could be claimed that our world is an improbable
one, because the a priori probability that intelligent life will evolve is
extremely low. On the other hand, those worlds without intelligent life
are not ‘observed’ at all — so we should modify our claim, and state
only that among those worlds in which ‘observers’ exist, ours is a
highly probable one). Now consider our counterparts in some of the
highly improbable worlds — intelligent observers observing gross
deviations from what we would think of as ‘reasonable’ physics. Are
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they ‘real’ in the same sense that we are? It seems more reasonable to
take the view that the path we are on is the ‘real’ one’ and that the other
worlds of the Many Worlds interpretation are simply abstract concepts
to make the Many Worlds formulation of physics work. But then the
Many Worlds view collapses and we are back where we started! A
more radical possibility would be to abandon our ingrained assumption
that ‘existence’ is a binary concept — that things are either ‘real’ or
‘unreal’ — and to entertain the possibility of attributing various
degrees of reality to the various alternative Worlds.

Metaphysical Speculation

The various ‘interpretations’ of quantum theory that we have been
exploring fail to provide a satisfying account of the objective reality
underlying the testable observational predictions of the theory. If one
takes the view that the purpose of physics is to provide computational
methods that accurately predict the outcome of experimental
observations, one can claim that the ‘interpretations’ are redundant.
Quantum theory ‘works’; the various interpretations are therefore
unnecessary speculations of a ‘metaphysical’ nature. Indeed, they do
not seem to provide testable hypotheses that would serve to distinguish
them and to single out one interpretation as ‘correct’. A superposition
of two states with different values of a discrete observable (such as spin
up/down (clockwise/anticlockwise) for an electron or life/death for a
cat) is not observable, even in principle, since the very nature of
‘observation’ is to pick out one or other of the alternatives. To talk of
the existence of such a superposition in ‘objective reality’ is therefore
meaningless. ‘Interpreting’ quantum theory, it can be argued, is
therefore a futile attempt to get beyond what is knowable; all that can
be known is the result of observation. For us, observational knowledge
is reality. ‘Objective’ reality is a myth that quantum theory tells us is
best forgotten.

This is not my view. I do not regard the principal aim of
physical science as the search for computational methods for predicting
the outcome of experiments. I regard that as subsidiary to and
supportive of its real aim, which is the search for understanding of the
world we live in. It seems to me that the quantum theory has succeeded
splendidly in providing computational methods, but that the tantalising
conceptual paradoxes it has landed us in show that it has failed to
provide a satisfying sense of having really understood. The
construction of ‘metaphysical’ speculations is a natural response of
human curiosity in the face of the ill-understood.
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Some deeper, more epistemologically satisfying future theory
may one day be found that will incorporate the present physical theories
in some way — just as the present relativistic quantum theory
incorporates, rather than contradicts, the older ‘classical’ theories of
physics. But that can only happen if, as in the past, we are willing to
question our apparently basic assumptions and occasionally to
speculate beyond what we presently believe to be the limits of possible
knowledge.

I shall now proceed to consider another speculative
interpretation of quantum physics, that comes from taking the
commonsense view that the collapse of the wavefunction that is alleged
to take place in Schrodinger’s cat experiment has nothing to do with the
physicist’s act of observation. If the atom does not decay, no such
collapse takes place. If it does, the mysterious collapse of the
wavefunction is the collapse of the wavefunction of the atom, and the
subsequent events — the death of the cat and the physicist’s
observation of a dead cat — proceed deterministically as a result of this
random event. The act of observation performed by the physicist is not
at all the same kind of thing as the quantum-mechanical ‘observation’
that takes place when a measuring device ‘magnifies a quantum effect
to the classical level’ and in doing so causes the wavefunction of the
observed subatomic system to collapse. The physicist’s act of opening
the box and looking in clearly does not ‘disturb the system’ in this
sense.

[The languages of science]... can mislead on occasion. Science
cannot advance without such languages. But without a full and
complete understanding of these languages there can be no
guarantee against false inference and false prediction.

— David Harvey’

Quantum theory tells us that a certain kind of configuration of
interacting fields can undergo a transition to a different, related
configuration, and that this is a nondeterministic event; it takes place at
random. The initial configuration carries information about the range of
possible new configurations and the various probabilities that the
possible transitions will take place in a given period of time. We have
been deceived by a misuse of words into believing that these transitions
are necessarily something to do with the concepts ‘measuring’ and
‘observing’, in their usual sense. We have seen that the kind of
‘measurement needed to ‘observe’ a subatomic system sets up
conditions that precipitate a transition. But there are other kinds of
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measurement and observation that do not precipitate transitions (for
example, measuring a metre of cloth; or observing a cat), and
transitions can occur in the absence of measurement and observation.®
This is at the root of Schrodinger’s cat paradox.

The interacting fields that constitute a radioactive atomic
nucleus carry the probability, in any given period of time, of a ‘jump’
— a transition — to a different configuration . Consider, for example,
beta decay. The new configuration will be a different nucleus (the
decay product) together with a pulse of probability wave spreading out
from it carrying a single quantum (an electron). This, surely, is the
‘collapse of the wavefunction’ that takes place in Schrodinger’s cat
experiment, and it clearly has nothing whatever to do with
measurement or observation. With this interpretation, Schrodinger’s
paradox seems to be resolved.

Unfortunately, this viewpoint does not eliminate the
paradoxical nature of quantum fields in other situations, as we shall see.

The Non-Locality of Quantum Fields

Consider a pulse of light, carrying only a single photon, aimed at a
photographic plate. At some undetermined time during the pulse, a spot
will appear at some undetermined place on the plate, and
simultaneously the pulse (i.e. the single-photon probability wave) will
vanish. The configuration (consisting of the probability wave and the
plate, in interaction) has undergone a transition — ‘the wavefunction
has collapsed’. This random event has nothing to do with the
developing and ‘observing’ of the plate, in the ‘interpretation’ we are
now adopting — it took place in ‘objective reality’ while the pulse and
the plate interacted. Since the pulse, while it existed, could have been
quite extensive, and we have to conceive of it disappearing ‘all at
once’, that is, ‘simultaneously’, the transition is a non-local event. This
non-local aspect of quantum theory, when considered more thoroughly,
leads to conceptual difficulties that are quite profoundly disturbing.
Einstein, in introducing the theory of relativity, taught physicists to be
suspicious of the word ‘simultaneously’ — it is a troublemaker!

To demonstrate more dramatically the conceptual difficulties
raised by this non-local aspect of quantum theory, consider a thought-
experiment in which a beam of light is aimed at a semi-silvered mirror;
half the light is reflected and half is transmitted. Suppose the intensity
and duration of the beam is reduced so that we have only a pulse of
probability wave carrying a single photon. One might expect the photon
to be either reflected or transmitted — with a fifty percent probability

63


Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe


Science, Mind & Paranormal Experience

for each of the two possibilities. This can be verified by setting up two
photon detectors. Only one of them will register the arrival of a photon.
(Penrose’s version of Schrodinger’s cat experiment’ employs this
arrangement instead of a radioactive atom: one of the detectors is the
poison capsule and the cat.) Note that the detectors can be a
considerable distance apart — a few yards or even a few light-years.
The puzzling question then is: when the photon strikes one of the
detectors, how does the other detector ‘know’ that this has happened? If
the two detectors are at equal distances from the mirror the ‘collapse of
the wavefunction’ — i.e. the vanishing of the probability wave which is
split into two widely separated pieces — must happen simultaneously
at two places far apart.

The theory of relativity tells us that nothing can travel faster
than light. If information could be transmitted faster than light this
would imply, according to the theory of relativity, the possibility of
transmitting information into the past, thus violating a fundamental
principle of physics known as ‘causality’. Causality, simply stated, is
the commonsense assertion that ‘you cannot change the past.” The
absurdities that ensue if you try to imagine the violation of causality
have been explored extensively by science-fiction writers.

The principle of causality shows that we cannot account for
the reception of the photon at just one of the detectors by imagining
some kind of signal establishing communication between the different
bits of the wavefunction. If the detector that registers the arrival of the
photon happens to be further from the mirror than the other detector,
such a signal would have to travel into the past when the probability
wave collapses.

The paradox deepens when relativity theory steps in and tells
us that the question as to which detector receives the probability wave
“first” has in general no absolute meaning. The answer depends on the
system of reference, that is, on the state of motion of the ‘observer’.
The status of the probability wave as an entity with objective existence
vanishes.

The alternative explanation, that the probability wave was not
split at the mirror but was either wholly transmitted or wholly reflected,
is ruled out because, instead of the two detectors we could place two
ordinary mirrors to bring the two halves of the pulse together again and
demonstrate an interference effect as in Young’s double-slit
experiment. Thus the single-photon pulse really is split at the semi-
silvered mirror. The conclusion then must be that the particular kind of
event that takes place when the wave interacts with the semi-silvered
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mirror would have to depend, not only on events far away, but on
events that have not yet happened.

The non-local property of ‘collapsing wave functions’ thus
gives rise to apparently insurmountable conceptual paradoxes. One of
Einstein’s many attempts to refute the quantum theory by
demonstrating its absurdity in ‘thought-experiments’ exploited the non-
locality in what has become known as the EPR paradox. It was
published in collaboration with Boris Podolsky and Nathan Rosen in
1935."

There are several variants of the EPR paradox. The simplest to
describe is the version suggested by David Bohm. Suppose a spinless
particle decays, emitting an electron and a positron that move off in
opposite directions. They also spin in opposite directions (because of
the conservation of angular momentum), so If the spin of one of them is
measured, the spin of the other is known. There would be nothing
surprising about this if they were ‘classical’ particles. But a quantum
‘particle’ such as an electron or a positron does not actually save a spin
until its spin is ‘measured’. A measurement of the spin of an electron
involves a choice of the axis of spin, and the measurement then reveals
whether it is spinning clockwise or anticlockwise about the chosen
axis. Before the measurement, it can only be regarded as being in a
superposition of spin states. Quantum theory then tells us that when
you now measure the spin of the positron (which may be a long way
away) about a parallel axis, it will be found to be spinning in the
opposite sense. We can of course choose two different axes (not
parallel) for the two measurements, and then quantum theory predicts
the statistical correlation between the two measurements, that will be
revealed by a series of such experiments. Thus the arbitrary choice of
axis for one of the measurements influences the outcome of the other.

The experiment suggested by Einstein, Podolsky and Rosen
was similar to Bohm’s thought-experiment but involved a pair of
photons spinning in opposite directions instead of an electron and a
positron. A photon always spins about its direction of travel as axis, so
the details are a little different. Clockwise and anticlockwise spin of a
photon correspond to left- and right-circular polarisation. (The electric
and magnetic fields that light is made up of have a helical motion.)
Various superpositions of these two basic spin states correspond to
other states of polarisation. Quantum theory predicts that the
polarisation state we choose to detect for one of the photons influences
the outcome of a polarisation measurement for the other photon, even
though there is no way any kind of signal could pass between the two
measuring events. A series of such experiments would, according to
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quantum theory, reveal a kind of ‘action at a distance’, whereby two
sets of random events, separated so that no signal could convey
information between them, can nevertheless be statistically correlated.

These kinds of experiments were only ‘thought’ experiments
until 1982, when Alain Aspect'' and his collaborators, using extremely
sophisticated equipment, succeeded in actually carrying out the
experiments. The polarisation states of vast numbers of photon pairs
emitted from mercury atoms were measured. The two photons of each
pair were several yards apart at the time of each measurement, and by
using timing devices operating at billionths of a second it was arranged
for the planes of polarisation to be chosen only affer the photons had
left the atom. The predictions of quantum theory were confirmed.
Einstein was wrong — the EPR paradox doesn’t ‘refute’ quantum
theory. The EPR paradox shows that the principles of quantum theory
are conceptually bizarre; Aspect’s experiment shows that nature is
bizarre.

The weirdness of the mysterious random processes called
‘transitions’ (‘collapse of the wavefunction’) is now revealed. In certain
circumstances they can extend over arbitrarily large regions of space
and time and involve correlations over those regions that violate the
principle of causality. Yet they do so in such a way that all
observations remain consistent with causality.

The experimental predictions of quantum theory have
continued to be resoundingly successful throughout the twentieth
century. Yet, no matter how human reason twists and turns in its
struggle to come to grips with the implications of the theory and to
arrive at a consistent picture of an objective reality beyond
‘observations’, it comes to an impasse. Quantum theory seems always
to imply that the actual existence of a ‘physical reality’ underlying
observations and giving rise to them is illusory, that the notion of self-
consistent ‘reality’ applies, in the final analysis, not to ‘matter’, but
only to acts of observation — i.e., to the flow of conscious experience,
to ‘mind’.

There is perhaps some missing ingredient, some underlying
concepts that would lead to a deeper theory of which the present theory
is only a manifestation, but such concepts remain tantalisingly elusive.
Perhaps Haldane was right when he said

The Universe is not only queerer than we suppose.

It is queerer than we can suppose.
— J.B.S. Haldane
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5 THE NATURE OF MIND

The Inner World

Every science is a function of the psyche, and all
knowledge is rooted in it. The psyche is the greatest of all
cosmic wonders and the sine qua non of the world as an
object. It is in the highest degree odd that Western man,
with but very few — and ever fewer — exceptions,
apparently pays so little regard to this fact. Swamped by
the knowledge of external objects, the subject of all
knowledge has been temporarily eclipsed to the point of
seeming non-existent.

— Carl Gustav Jung '

The theories and speculations about the nature of the world, that we
have touched upon in previous chapters, are all products of the human
mind. Scientific knowledge — or, for that matter, any kind of
knowledge whatsoever — consists of mental constructs, internal
models, existing in the world of thought and imagination. The inner
world of thoughts, images, feelings and memories is, for each one of
us, the primary reality. We are aware of other aspects of the world only
by virtue of their effects on this inner world.

The sights, sounds, tactile sensations and so on that are the
constituents of living experience seem to us like direct apprehensions
of attributes of objective reality. That, of course, is an illusion; our
awareness of things and events is the end-product of complex and
subtle information-processing and selection, carried out automatically
by the brain’s perceptual mechanisms. We understand the meaning of
what we perceive only through further cognitive processes that make
use of prior expectations based on memory of past experience.

The untrustworthiness of this process of acquiring knowledge
(because of perceptual distortions, erroneous beliefs, faulty reasoning,
etc.) is recognised in common speech, in the use of the words ‘real’ and
‘imaginary’ as opposites — as if ‘imaginary’ were synonymous with
‘unreal’. The success of the scientific method is attributable to
strategies for guarding against errors in the process of acquiring
knowledge. One of these strategies is the adoption of consensus as a
criterion of reliable knowledge: human beings are able to communicate
with each other to establish common features of their individual
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conceptual models. Of course, this gives no guarantee against
communal misapprehensions about the nature of reality. As we have
seen, these are not uncommon and they have an unfortunate tendency
to become fixed and impervious to evidence against them. Apparently
well-established notions about the nature of reality can turn out to be
fundamentally in error.

In view of the fact that our inner mental worlds are our
primary reality, it is rather ironic and somewhat paradoxical that in the
quest for knowledge it is knowledge about the nature of mind that has
turned out to be peculiarly elusive. Concepts arising from the direct
experience of what it is like to be a creature with a mind — awareness,
attention, volition, various moods and feelings — are strangely difficult
to pin down. It is as if we are confronted with a different kind of reality,
separate from the objective physical reality that science has so
successfully probed.

Imagination makes man’s world. This is not to say that his
world is a fantasy, his life a dream, or any such pseudo-
philosophical thing. It means that his ‘world’ is bigger than the
stimuli that surround him, and the measure of it is the reach of
his coherent and steady imagination.

— Susanne K. Langer*

Imaginary experience is constitutive of man, no less certainly
than everyday experience and practical activities. Although
the structure is not homologous with the structure of
‘objective’ realities, the world of the imaginary is not ‘unreal’.

— Mircea Eliade*

The Concept of Mind in Philosophy

The moment-to-moment experience of living is constituted of certain
processes, by virtue of which we are made aware of things and events.
Some of these processes can be described as ‘outwardly’ directed —
the conscious apprehension of sensory impressions — while others,
such as thinking, imagining and remembering, are ‘inwardly’ directed.
As well as these ‘mental processes’ one can identify various ‘mental
states’:  feelings, moods, emotions, beliefs and intentions.
‘Remembering’ refers not only to the recalling to consciousness of past
events; it can also refer to the continually active process in the wakeful
mind that provides us with the awareness of temporal continuity. It is
the process that, for example, enables speech utterances and melodies
to be comprehended. Indeed, without this kind of ‘remembering’ there
would be no sense of ‘self’, no ‘experiencing’ at all:
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Under the expression mental states I am including all our
conscious experiences, sensations, feelings, emotions,
thoughts and reasonings, doubts, beliefs, desires, volitions and
also our memories of these experiences. The fact that we have
memories has several consequences: it gives us the
consciousness of the temporal succession of events; it allows
us to compare present with past experiences; and it permits us
to integrate a personality, a mental "I" with a history and some
continuity not interfered with by sleep and other periods of
unconsciousness.

— Arturo Rosenblueth *

Mind is the complex phenomenon that encompasses all the
‘conscious’ mental processes and states and includes all ‘unconscious’
processes and states that can be inferred to exist from their influence on
the contents of consciousness and on overt behaviour.

The relationship between mental processes and states and the
physical world they apprehend remains mysterious. The problem of
elucidating the mystery is the ‘mind-body’ problem — the central
problem of philosophy. Could its curiously self-referential nature —
mind attempting to explain itself to itself — be a hint that it is
inherently insoluble?

Whenever we can reach agreement about physical phenomena
we call our conclusions ‘objective’. They are public statements about
the physical world and they refer to ‘primary’ properties of its objects.
On the other hand, one person’s mental states and mental processes are
not accessible to the observation of others. Mental states and mental
processes are consequently referred to as ‘subjective’. Properties of the
mental sensations that are brought to awareness by perception are
referred to as ‘secondary’ properties of perceived objects (for example,
the frequency and intensity of sound-waves produced by a violin string
are primary/objective properties; their pitch and loudness — the mental
sensations they give rise to — are secondary/subjective).

The secondary world of sensory experience is what each one
of us directly apprehends. The primary world of ‘objective reality’ is an
inferential construct postulated to account for it. This primacy of the
so-called secondary reality gave rise to the extreme philosophical
position known as mentalistic monism, which asserts that the objective
physical world is dependent for its existence on its apprehension by
conscious minds. This view seems to be implicit in the philosophy of
Plato, and was taken up again by Hegel and Bishop Berkeley. Under
the name /dealism it became popular among nineteenth-century English
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philosophers. Though seemingly absurd, there appears to be no logical
or empirical argument that would refute it (Dr. Johnson, in
conversation with Berkeley, is said to have kicked a stone into the air,
declaiming ‘I refute it thus!”). A more recent proponent of Idealism has
been the theoretical physicist John A. Wheeler.” Basing his argument
on extrapolation from Wigner’s ideas about the role of consciousness in
‘observation’, Wheeler went so far as to suggest that the whole past
evolution of the universe might somehow be brought into existence
retro-actively by the acts of observation of conscious minds.

The idea that the fundamental reality underlying the physical
world might be closer to the concept of ‘mind’ than to that of ‘matter’
has been expressed by various early twentieth-century physicists, most
notably Sir Arthur Eddington and Sir James Jeans.

The ‘mind-body’ problem consists of two intimately linked
but conceptually quite distinct problems. As well as the problem of
understanding the relationship between minds and the world they
apprehend, there is the problem of understanding the relationship
between mental processes and the concomitant neurophysiological
processes taking place in the brain. The psychoneural identity thesis is
the name given to the assertion that the problem simply does not exist
— mental processes and brain processes are the same thing; having a
particular subjective experience is ‘nothing but’ being in a particular
physiological condition, and mental activities are just the activities of
the brain. The trouble with this notion is that it leads to no real insight.
It is a pseudo-solution. It can be argued that it arises from a
misunderstanding of what the mind-body problem actually is (it is a
tantalisingly difficult problem to pose with the imprecise tool of human
language — the only tool that philosophy has). Discussions of
neurophysiological processes and discussions of everyday conscious
experience involve two different conceptual categories, and the
distinction seems, at least, to be immense. Moreover, only certain kinds
of brain activity have concomitants in conscious mental activity and it
is not at all clear what distinguishes them in neurophysiological terms.
The problem consists of undeniable facts of this kind, that cry out to be
understood. No problem is ever solved by sweeping it under the rug
and hoping it will go away.

Behaviourism is the name given to the even more extreme
view that minds and mental processes have no real existence. To most
people it would seem inconceivable how such a view could have arisen
in the minds of otherwise intelligent people. Later on we shall look at
behaviourism and how it arose, because it admirably illustrates how
rationality can be distorted and used as a support for tenaciously-held
beliefs.
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The psychoneural identity thesis can be regarded as a clumsy
expression of the view presented more cogently in psychophysical
parallelism. This cumbersome term denotes the philosophical stance
that accepts the dichotomy between neurophysiological processes and
mental (psychological) processes, but insists that every mental state is
correlated with a corresponding neurophysiological state and that every
mental process is correlated with a corresponding neurophysiological
process. Thus mental processes and brain processes ‘run parallel’. This
view underlies some of the writings of Spinoza.

The deficiency of psychophysical parallelism is its avoidance
of the question of any causal relationship between mind and brain. A
precise correlation between two categories of phenomena calls for an
explanation — the need to understand the reason for the correlation
arises. Several possibilities suggest themselves:

Epiphenomenalism regards every ‘mental’ concept as having,
in principle, an underlying causal explanation in terms of brain activity.
In other words, mind in all its aspects is an expression of brain activity
— an epiphenomenon. This view was expressed by Hobbes and has
been attributed to him, but it was clearly expressed much earlier:

Men ought to know that from the brain and from the brain
only arise our pleasures, joys, laughter and jests as well as our
sorrows, pains, griefs and tears... It is the same thing which
makes us mad or delirious, inspires us with dread and fear,
whether by night or by day, brings us sleeplessness,
inopportune mistakes, aimless anxieties, absent-mindedness
and acts that are contrary to habit...

— Hippocrates (¢.460 - ¢.377BC) °

In combination with the conception of the brain as a strictly
deterministic mechanism, epiphenomenalism leads logically to a
rejection of the concept of free will (or ‘volition’ or ‘intentionality’ —
whatever you want to call it). This is quite startling, since free will is no
mere philosophical abstraction: it is the basis of ethics and morality —
it is the idea that persons are responsible for what they do.

...Thus one successively makes men accountable for the
effects they produce, then for their actions, then for their
motives, and finally for their nature. Now one finally
discovers that this nature, too, cannot be accountable, in as
much as it is altogether a necessary consequence and
assembled from the elements and influences of things past and
present: that is to say, that man can be made accountable for
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nothing, not for his nature, nor for his motives, nor for his
actions, nor for the effects he produces. One has thereby
attained to the knowledge that the history of the moral
sensations is the history of an error, the error of accountability,
which rests on the error of freedom of will.

— Friedrich Nietzsche

Various philosophers have put forward arguments purporting
to reconcile free will and determinism. An amusing, but at the same
time highly thought-provoking ‘compatibilist’ argument is Raymond
Smullyan’s ‘Is God a Taoist?’, presented in the form of a dialogue
between a Mortal and his God.® Since what is ordinarily meant by ‘free
will” is obviously logically incompatible with what is ordinarily meant
by ‘determinism’, it follows that any compatibilist argument must be
some kind of verbal quibble about the meanings of these terms. But
more of this later.

Dualism denotes a range of philosophical views that accept the
apparent dichotomy presented by the mind-body problem at its face
value — as indicative of an actual dichotomy in the real world. It is
then a question of elucidating the nature of the interaction between
mental and physical phenomena. A dualistic philosophy is thus one that
admits a two-way causal nexus, with mental activity having some role
in directing brain activity. Since anything with a causal role in the
physical world is, ipso facto, physical, it has been argued that dualism
is thereby rendered untenable. This is not the case: dualism implies that
some concept that we are in the habit of regarding as a mental concept
is in fact physical — or, rather, that it belongs to both categories — a
‘psychophysical’ concept. In a later chapter we shall examine the
hypothesis that consciousness may be a concept of this kind.

Consciousness is admittedly hard to define objectively, but
each of us has a clear, intuitive understanding of what he
means by being conscious... In claiming that biology is not
likely to be a branch of the present physics, I do not wish to
imply that life can in some way evade the laws of physics... It
is at least possible, and to me probable, that new... concepts
have to be added to our present physical ones before an
adequate description of life is possible. Whether the thus
enlarged discipline should still be called physics is a semantic
question.

— Rudolph Peierls’
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An observed correlation between two phenomena is accounted
for if one can be identified as the cause, the other as the effect. But an
alternative possibility should not be forgotten: there may be a third
thing, that causes both. William James proposed that the ‘stuff’ of
which the world is constituted is neither mind nor matter, but
something more fundamental, of which both are manifestations. This
view has been adopted and developed by Bertrand Russell. In The
Analysis of Mind Russell expounds the view that the elementary
constituents of the world (which he calls ‘particulars’) are neither
mental nor physical, but through their various combinations and
relations give rise to what we call ‘mental’ and ‘physical’ phenomena:

Idealists, materialists and ordinary mortals have been in
agreement on one point: that they knew sufficiently what they
meant by the words ‘mind’ and ‘matter’ to be able to conduct
their debate intelligently. Yet it was just in this point, as to
which they were at one, that they seem to me to have been all
alike in error.

The stuff of which the world of our experience is composed is,
in my belief, neither mind nor matter, but something more
primitive than either. Both mind and matter seem to be
composite, and the stuff of which they are compounded lies in
a sense between the two, in a sense above them both, like a
common ancestor...

It is probable that the whole science of mental occurrences,
especially where its initial definitions are concerned, could be
simplified by the development of the fundamental unifying
science in which the causal laws of particulars are sought,
rather than the causal laws of those systems of particulars that
constitute the material units of physics.

— Bertrand Russell *°

A similar concept is to be found in the writings of Spinoza, who
posited a single ‘substance’ which could be regarded, according to the
point of view taken, as both ‘thinking’ and ‘non-thinking’. Wilhelm
Wundt'', Ortega y Gasset and Jung have expressed somewhat similar
views:

According to Wundt, phenomena as such are neither mental
nor material. Every phenomenon... exhibits a two-fold nature
of being subjective and objective. Strictly speaking, we could
not even say that much, for subjectivity and objectivity are
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determinations resulting from an effort of abstraction: they are
the fruits of a theoretical endeavour. For Wundt, however, a
phenomenon is a way of being which is prior to any
distinction; it is reality given in its original correctness and
fullness. The so-called physical world is a constructed world, a
world resulting from abstraction, a mediated world, while
reality is given to us.

— Ortega y Gasset

Since psyche and matter are contained in one and the same
world, and moreover are in continuous contact with one
another and ultimately rest on irrepresentable, transcendental
factors, it is not only possible but fairly probable, even, that
psyche and matter are two different aspects of one and the
same thing.

— C.G. Jung "

It is natural for the human mind to seek unification in its quest
for understanding. But this cannot be forced. Dichotomies rightly
belong to a particular stage of understanding. My own view is that it is
appropriate to speculate in terms of ‘mind’ and ‘matter’, ‘mental’ and
‘physical’, ‘subjective’ and ‘objective’, and so on, until such time as
the unitary ‘psychophysical’ nature of reality is better understood, and
that time is not yet come. The presently dominant ‘materialistic
monism’, with its assertion that mind is an epiphenomenon to be
explained (or ‘explained away’) in terms of strictly mechanistic
processes, provides a simulacrum of unified understanding but seems to
me to fail to get at the root of the mind-body problem. The true
unification — a proper understanding of the ‘psychophysical’ nature of
reality — may be strange and subtle in ways we cannot imagine. Until
that level of knowledge is reached (if it ever can be), I feel that some
kind of dualistic framework, as a provisional heuristic hypothesis, is a
valid and fruitful viewpoint.

Myself when young did eagerly frequent
Doctor and Saint, and heard great Argument
About it and about, but evermore

Came out by the same Door as in I went.

— Omar Khayyam (tr. Edward Fitzgerald)"
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Behaviourism

Psychology is the scientific investigation of mental processes.
Behavioural psychology is the science that starts from the premise that
mental states and mental processes are not legitimate subjects for
scientific investigation. Let us consider how this paradox came about.

Psychology strives to be a science. That is, it attempts as far as
possible to apply scientific methods to the study of the mind. Now, one
of the tenets of the scientific method, that has proved invaluable and
indispensable in other branches of science, is that experiment and
observation should ideally be objective. For psychology, this is a major
stumbling-block. The investigator who, by introspection, attempts to
draw conclusions about his own mental processes, can only come up
with conclusions that are, necessarily and by definition, subjective.
Added to this is the further difficulty that the direct observation of
mental processes in another human subject, or a non-human subject, is
not possible. All that can be objectively observed is the effect of mental
events, manifested in the behaviour of the subject.

These considerations lead to the formulation of a
methodology: behavioural psychology restricts itself to the study of
behaviour in humans and animals, and avoids reference to mental
processes in its modes of description and explanation. Introspection is
ruled out as a procedure for obtaining psychological information — it is
not objective and therefore ‘not scientific’. The originator of this
approach to experimental psychology was J.B. Watson."” In his own
words:

The time has come when psychology should discard all
reference to consciousness, and no longer delude itself into
thinking that it can make mental states the object of
observation.

— J.B. Watson '

( He seems not to have noticed that ‘delude’ and ‘thinking’ refer to
mental processes...).

Behavioural psychology, in spite of its severe self-imposed
limitations, has provided a great deal of knowledge about patterns of
behaviour; as a scientific methodology it has not been without some
success. For example, it has given insights into the role of conditioned
reflexes in the learning of skills (Watson was the originator of the term
‘conditioned reflex’). Its success is particularly surprising when one
realises that actual experiments in behavioural psychology tended to be
even more restricted than they needed to be. For example, many of the
experiments performed by B.F. Skinner, the most eminent proponent of
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behavioural psychology, consisted of observations of rats or pigeons in
cages, pressing levers to obtain food. The point of this seems to be that
the results were readily quantifiable, and ipso facto unarguably soundly
‘scientific’. On the basis of the results, Skinner felt justified in
extrapolating to sweeping generalisations about the behaviour of
humans in the complex environment of human society.

To the uninitiated it might seem that, since speech is a
prominent feature of human behaviour, it might be permissible to
obtain information about the mental processes of human subjects by the
simple expedient of asking them about the thoughts and feelings
associated with their behaviour. But this was ruled out; it is only
‘introspection’ at second hand, and so not admissible.

The belief that only what is objectively observable and
quantifiable is a legitimate concern of science seems to have arisen
from the view that physics is the paragon of sciences, and that,
therefore, all the sciences — including psychology — would do well to
adopt strategies patterned on those of physics. The fallacy in the stance
taken by the behavioural psychologists lay in its naive view of physics
as a science dealing exclusively in objective measurement of
quantifiable phenomena. This view of physics is a feeble caricature;
physicists don’t just measure and observe, they also ask ‘why?’ The
success of physics is not attributable simply to objectivity and
quantifiability. It comes from the employment of imagination in the
construction of models and hypotheses, that lead to insights into the
reality underlying the observation of measurable quantities. Had the
behavioural psychologists understood this, their attempt to give
psychology respectability by adopting the strategies of physical science
would have led them to recognise mental states not only as legitimate,
but as necessary concepts without which observations of human and
animal behaviour remain superficial and unintelligible.

Skinner’s rejection of the need for models underlying
processes is curiously like Babylonian astronomy right at the
start of science — which provided systematic observations but
which did not give any account of what might lie behind or
produce the observed phenomena.

— Richard L. Gregory "’

Behaviourism 1is a philosophical position derived from
behavioural psychology. It asserts not only that mental processes lie
outside the legitimate concerns of science but that, because they lack
‘scientific validity’, they have no real existence. According to Skinner,
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for example, mind, ideas, consciousness, and so on are non-existent
entities ‘invented to provide spurious explanations’:

Since mental or psychic events are asserted to lack the
dimensions of physical science, we have an additional reason
for rejecting them.

— B.F. Skinner '*

There is a superb irony in the fact that statements of this kind are
products of the minds of the behaviourists who made them. What
would have happened in physics if physicists had taken this kind of
attitude? The atomic theory would never have developed. It would have
been argued that atoms are not directly observable and therefore
outside the legitimate concerns of science — non-existent entities
‘invented to provide spurious explanations.’

Behaviourism was a fashionable stance in the psychological
sciences for a surprisingly long time and has now waned. We have
dwelt on it at some length here because it provides a particularly
striking example of how scientific methodologies, along with their self-
imposed limitations, can degenerate into dogmatic belief systems that
sometimes become ludicrous in their rejection of facts that do not fit in.

Skinner gradually came to realise the inadequacies of the
extreme form of behaviourism. His book About Behaviourism is a
definitive exposition of his later beliefs. It is clearly meant as a defence
of behaviourism against accusations of superficiality. Skinner
considered various statements of the kind that refer to ‘mentalistic’
concepts such as intentions, purposes, ideas and feelings and contrived
to show how they can be reformulated in the language of behaviouristic
jargon. However, his implication that the behaviouristic formulations
‘explain’ the mentalistic concepts remains far-fetched and
unconvincing. The contrary view, that mentalistic concepts explain
behaviour is just as tenable. Skinner offered no reasoned arguments to
show why this ‘common sense’ view should be rejected in favour of his
topsy-turvy reinterpretations.

Dualism

Dualistic philosophical systems regard the world as constituted of two
essentially distinct kinds of phenomena, the physical and the mental.
The earliest clearly-presented dualistic philosophy was that of
Anaxagoras, who lived in the fourth century BC. He perceived that the
world operated on essentially mechanistic principles and conceived of
Mind as that which controls and organises Matter, bringing order out of
chaos. In the dualism of Anaxagoras, therefore, Mind is a universal
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organising principle that includes, but is much more than, the minds of
human beings and animals.

Cartesian dualism arose at a time when classical physics had
established much more precisely the mechanistic laws governing the
world of matter. The central philosophical problem had become that of
understanding the status and role of human minds in a mechanistic
material universe. Descartes regarded the faculty of speech as the
hallmark of mind. His assertion that minds do not work on mechanistic
principles — and therefore that mind and matter are essentially distinct
— was based on his conviction that no conceivable mechanical device
could possibly employ speech in the way human beings do:

For we can easily understand a machine’s being constituted so
that it can utter words, or even emit some responses to action
on it of a corporeal kind... for instance, if it is touched in a
particular part it may ask us what we wish to say to it; if in
another part it may exclaim that it is being hurt, and so on. But
it never happens that it arranges its speech in various ways, in
order to reply appropriately to everything that is said in its
presence, as even the lowest type of man can do. And the
second difference is, that although machines can perform
certain things as well or perhaps better than any of us can do,
they infallibly fall short in others, by which we may discover
that they did not act from knowledge but only from the
disposition of their organs. For while reason is a universal
instrument that can serve for all contingences, those organs
have need of some special adaptation for every particular
action.

— René Descartes ™

We see here another instance of the danger of drawing far-reaching
conclusions from the current state of human knowledge. Descartes,
living when he did, had a limited conception of the potential
capabilities of machines. Developments in computer technology now
taking place seem to indicate that the idea of a machine capable of
using human language competently, though not yet achieved, is not at
all as self-evidently impossible as it seemed to Descartes. Nevertheless,
the fact that Descartes chose a fallacious argument cannot be taken as a
refutation of Cartesian dualism!

Descartes’ identification of the faculty of speech as the
essential criterion for the existence of mind is a curiously persistent
notion. There is still a widespread belief that linguistic skill is not only
a means of communicating our thoughts to each other, but also a
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necessary prerequisite for the existence of thoughts. This belief led
Descartes to conclude that, since animals do not possess language, they
do not think — they are mindless automatons. A kind of
anthropocentric arrogance lies at the root of this belief. Even the
slightest familiarity with the behaviour of highly-evolved animals —
apes, dogs, cats, horses etc. — is sufficient to convince anyone but an
adamant behaviourist that they have mental processes. It is also easy to
cite instances of non-verbal mental activity of the most highly
developed kind — that engaged in by musicians, carpenters, architects,
artists, mathematicians, when they are doing their work, rather than
when they are discussing it:

The words of the language, as they are written or spoken, do
not seem to play any role in my mechanisms of thought.
Conventional words or other signs have to be sought for
laboriously at a second stage.

— Einstein *'

The work grows; I keep on expanding it, conceiving it more
and more clearly until I have the entire composition finished
in my head though it may be long... It does not come to me
successively, with the various parts worked out in detail, as
they will be later on, but in its entirety that my imagination
lets me hear it.

— Mozart *

[Henry Moore thinks of a sculpture], whatever its size, as if he
were holding it in his hand; he mentally visualises a complete
form from all around itself; he knows while he looks at one
side what the other is like; he identifies himself with its centre
of gravity, its mass, its weight; he realizes its volume, as the
space that the shape displaces in the air.

— Herbert Read *

Even creative mental activity whose final expression is composed of
words may be to a large extent non-verbal activity:

The special kind of excitement, the slightly mesmerised and
quite involuntary concentration with which you make out the
stirrings of a new poem in your mind, then the outline, the
mass and colour and clean final form of it, the unique living
reality of it in the midst of the general lifelessness, all that is
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too familiar to mistake. This is hunting and the poem is a new
species of creature, a new specimen of the life outside your
own.

— Ted Hughes **

In recent decades the majority of philosophers, scientists and
psychologists seem to have rejected any kind of dualism in favour of
the hypothesis that a// aspects of mind are attributable to brain activity
and have no autonomous function apart from the mechanistic functions
of the brain. Among notable exceptions are Sir Karl Popper and Sir
John Eccles, who presented the case for dualism together with
experimental findings in neurophysiology which, they claimed,
supports it. Their jointly-authored book has the intriguingly dualistic
title The Self and Its Brain.”® The writings of such modern dualists
invariably become the targets of severe critical attack from the
supporters of the majority view.

The modern version of dualism identifies consciousness as the
quintessentially non-material aspect of mind. To an impartial observer,
the arguments put forward by neither side in the dualist/materialist
controversy appear convincing. We are faced with opinions, not facts:
dualists believe that the idea of conscious mechanistic arrangements of
matter is absurd; materialists, on the other hand, believe that dualists
are absurd. Neither side is able to say what precisely is being asserted.
‘Consciousness’ is the quintessence of all experience and knowledge of
the world, without which there could be no such thing as experience or
knowledge. Yet attempts to define ‘consciousness’ intelligibly and to
elucidate the nature of its relationship to the rest of the world seem
always to encounter some fundamental limitations of thought:

The real mystery pertaining to mental activity is the fact that
the mechanism of the brain is accompanied by the
phenomenon of consciousness. The human brain is not solely
an intricate piece of machinery. Its multitudinous actions and
reactions are accompanied by a subjective awareness of pain,
fear, pleasure, hunger, sense of effort, drowsiness or
excitement, together with a number of other sensations that we
call seeing, hearing, feeling, tasting and smelling and which
we experience when certain stimuli reaching us from outside
are ‘transmitted’ to the brain. In a word, the mechanism of the
brain possesses what no other mechanism possesses — the
faculty of consciousness or subjective awareness.

The phenomenon of consciousness is an enigma which
modern science sees little hope of ever resolving — for how
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can conscious thought ever hope to explain itself to itself?
Consciousness is the one great fundamental fact of our
existence beyond which we cannot explore; any ‘explanation’
of it would have to be made in terms yet more fundamental;
and there are none available. Any explanation of
consciousness itself would be only a part explanation with at
most a limited pragmatic value. There are limits to potential
knowledge and the intrinsic nature of consciousness is one of
them.

— D.H. Rawcliffe **

It is of course the elusiveness and mysteriousness of ‘consciousness’ as
a concept — its ineffability — that supports the dualist belief. On the
other hand, the same elusive quality provides materialists with the
ammunition for their attacks — it makes it all too easy for the
materialist to accuse the dualist of occultism, superstition, or simply
woolly thinking.

Ernst Nage who takes a neutral stand on the
dualist/materialist issue — has made the following significant point:
the methods that science adopts for understanding the physical world
proceed away from subjective experience — the data provided by
perception — towards objective statements. The direction is away from
our specifically human viewpoint towards more accurate and more
reliable knowledge of physical things and phenomena. But, when
applied to the phenomenon of consciousness, this strategy for acquiring
knowledge makes no sense; how on earth could abandoning our
subjective viewpoint in favour of objective descriptions and
explanations be any help in furthering our understanding of the basis of
subjective experience?

It could be an intrinsic attribute of ‘consciousness’, that it
‘surpasses all understanding’:

127

Wovon man nicht sprechen kann, dariiber muss man
schweigen.
(Whereof one cannot speak, thereof one must be silent.)

— Wittgenstein %

Free Will versus Determinism

The deterministic reductionism that asserts that mind is an
epiphenomenon of brain activity, that brains are computers, and that
human beings and other animals are, therefore, simply superbly
sophisticated automata, is a belief that exerts a strong hold over the
minds of its adherents. The attraction seems to lie in its simplicity and
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conceptual clarity — it admits only one kind of reality, physical reality,
and only one valid explanatory principle, namely mechanism. From the
point of view of its believers, any opposition can be conveniently
dismissed as delusion or superstition. It is amusing, and revealing, that
Hofstadter, in referring to the arguments against his particular brand of
deterministic reductionism, speaks of ‘the antireductionist sentiment.” *

Now in psychology, and indeed in every branch of science or
philosophy, this insistence on exclusively materialistic
concepts is not, as its champions suppose, the logical outcome
of observational evidence adduced in its support: it is rather
the effect of a strong subjective preference for a simple and
unified scheme which can be expressed in terms of what is
palpable and readily visualised.

— Sir Cyril Burt

A perennial preoccupation of philosophers is the question of
Free Will versus Determinism. ‘Free will’ is the name given to the
deep-rooted conviction that we are responsible for our actions, that we
have some degree at least of conscious control over what we do:

Whatever one’s philosophical convictions, in everyday life it
is impossible to carry on without the implicit belief in personal
responsibility; and responsibility implies freedom of choice.
The subjective experience of freedom is as much a given
datum as the sensation of colour, or the feeling of pain.

— Arthur Koestler '

The two aspects of human freedom on which I would lay most
stress are responsibility and self-understanding. The nature of
resonsibility brings us to the well-known dilemma which I am
no more able to solve than hundreds who have tried before
me. How can we be responsible for our own good or evil
nature? We feel that we can to some extent change our nature;
we can reform or deteriorate. But is not the reforming or
deteriorating impulse also in our nature? Or, if it is not in us,
how can we be responsible for it? I will not add to the many
discussions of this difficulty, for I have no solution to suggest.
I will only say that I cannot accept as satisfactory the solution
sometimes offered, that responsibility is a self-contradictory
illusion.The solution does not seem to fit the data. Just as a
theory of matter has to correspond to our perceptioons of
matter so a theory of the human spirit has to correspond to our
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inner perception of our spiritual nature. And to me it seems
that responsibility is one of the fundamental aspects of our
nature. If I can be deluded over such a matter of immediate
knowledge — the very nature of the being that I myself am —
it is hard to see where any trustworthy beginning of
knowledge is to be found.

— A.S. Eddington **

The assertion that we are ‘simply automata’ has about it
something repellent to many people. It calls forth an irrational
response, a ‘gut feeling’ that it can’t be right. this kind of response can
be dismissed as nothing more than injured pride; it has much in
common with the outcry against Darwin’s Descent of Man. Those who
accept the idea that we are automata contend that, rather than
denigrating human beings and their achievements, they are showing us
a wonderful thing: our notions about the potential capabilities of
machines has been naive; the new belief system is actually a source of
awe, wonder and delight that automata such as we are can exist.

However, the really disturbing aspect of the reductionist belief
is its uncompromising view of the whole of human thought and action
as a strictly deterministic process. The logical implications, if the
reductionist view is correct — and the arguments favouring it are not
easily dismissed — lead to an extreme form of nihilism. Earlier forms
of reductionism have presented a picture of a blind, indifferent,
mechanistic Nature, a backdrop against which human concerns are
reduced to relative insignificance — significance and meaning in
human affairs are revealed to be human artifacts; we are free to invent
and impose meaning so that life comes to have meaning for us even
when the idea of any cosmic significance in human life has been
discarded along with the traditional (theological) paradigm that upheld
it. This is the existentialist view. But the world of deterministic
reductionism is yet bleaker; even our thoughts and our actions, it
seems, have now been incorporated into ‘blind, indifferent Nature’. A
world in which we are conscious automata with strictly deterministic
behaviour reduces the concept of ‘free will’ to the level of a delusion.
We are, in this world view, not even initiators of our own thoughts or
choosers of our purposes and actions. The idea that we are responsible
for our thoughts and actions — the idea that is the basis of morality and
ethics and, indeed, the basis of all meaning in human affairs —
becomes part of a system of delusions. We have no more ‘freedom of
action’ than has a pebble swept along by a stream.
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For science destroys the concept of personality by reducing it
to a complex in flux from moment to moment — that is to say,
it destroys the very foundation of the spiritual and emotional
life, which ranges itself unyieldingly against reason.

— Miguel de Unamuno™

If one is convinced by the arguments supportive of
deterministic reductionism, the conclusion is logically inescapable. Of
course, the unpleasant implications of a philosophical position do not
serve to refute it. If the world view it presents is ‘the truth’, one has to
accept it — to accept that the scientific quest, the striving to make
sense of the world that we experience, has revealed a world of
meaningless and pointless activity that, in the final analysis, doesn’t
‘make sense’ at all. The strange thing is that those who do accept such a
view unreservedly as the truth appear, in general, to accept it
cheerfully. How do they account for that?

An answer lies in arguments purporting to reject the idea that
determinism and free will are incompatible. Arguments for
‘compatibilism’ are not new; they occur in the writings of Hobbes,
Hume and Kant. The subsequent introduction of the idea that ‘the brain
is a computer’ lends more specificity to the notion that determinism
underlies human actions, but the essential nature of the compatibilist
arguments have not substantially changed. In recent decades, the
eminent Oxford philosopher A.J.P. Kenny has been a leading
proponent of the compatibilist position.**

Suppose that our brains are, in fact, ‘nothing but’ computers. It
is clear, even from the capabilities of computer programs that already
exist, that computers are capable of making autonomous decisions. A
chess program, for example, explores the future consequences of
various courses of action, assesses them, and adopts the strategy that is
most likely to achieve its purpose — its purpose being, of course, to
win the game. Hence, it can be argued, a point of view that asserts that
mental processes are deterministic does not at all negate the possibility
of purposiveness in thought and action. One can then proceed to argue
that free will is not at all rejected when we adopt a deterministic
explanation of mental action; the belief that it is comes from the
mistaken idea that we can conceptually separate ‘ourselves’ from the
deterministic processes that are our thoughts and actions; it is nonsense,
according to the ‘compatibilist’, to maintain that we are constrained to
think and behave as the mechanistic processes of our brains dictate, for
the simple reason that we are those processes.

Compatibilist arguments, of which the one sketched above is
typical, all avoid the real problem. Can a computer be said to be
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‘exercising free will” when it makes a decision? It cannot. Decisions
made by computers, although they may be extremely subtle decisions
based on complex procedures for testing strategies to achieve goals,
when viewed with hindsight, are inevitable decisions. A computer’s
decision is always a unique consequence of the internal state of the
computer system, including data in its memory, at the time of the
decision. The decision is determined by these things. A different
outcome from the actual outcome was never in reality possible. This
kind of inevitability is implicit in the meaning of ‘determinism’. Free
will, on the other hand, implies the possibility of genuinely alternative
actions. It implies that when, having followed a course of action, we
look back and say that we could have acted differently, that is in fact
the case! Either free will is that, or it is nothing.
The compatibilist argument was expressed by Planck as

follows:

The existence of strict causality implies that the actions, the
mental processes, and especially the will of every individual
are completely determined at any given moment by the state
of his mind, taken as a whole, in the previous moment, and by
any influences acting upon him coming from the outside
world. We have no reason whatever for doubting this
assertion. But the question of free will is not concerned with
the question whether there is such a definite connection, but
whether the person in question is aware of the connection.

— Max Planck

Because of the unusual clarity of Planck’s statement, the flaw in the
compatibilist argument is easily discernible: the only ‘free will’ that is
‘compatible’ with determinism is the illusion of free will — the
subjective impression that we have free will.

Sir Karl Popper has argued that it is impossible even in
principle for any mechanistic (i.e. deterministic) device to predict in
detail its own future action, since the self-referential nature of such an
idea would encounter logical paradox.*® D.M. MacKay refers to this as
a ‘principle of logical indeterminacy’, that can arise even in a
completely mechanistic universe, and relates this principle to the ‘free
will” exercised by the brain’s cognitive mechanisms, through the self-
referential nature of the processes of forming beliefs and making
decisions about our future actions.”” MacKay’s arguments are subtle,
but in essence they do not differ from Planck’s straightforward
statement. The fallacy, like the fallacy of all ‘compatibilist’ arguments,
comes from mixing up the concept of ‘determinacy’ with the concept of
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‘predictability’. The fallacy is revealed by the contradiction that arises
when the word indeterminacy is used to describe a feature of a
deterministic universe.

The conclusion is inescapable. We are left with only two
logically incompatible alternatives: either all our thoughts, fears,
desires and actions are simply agitations of matter, as automatic,
uncontrolled and pointless as any inanimate phenomenon, or there is
something fundamentally wrong with the notion of strictly
deterministic causal laws as the only principles underlying brain action.

The Status of Reductionism

Earlier in this chapter, we briefly considered the dualistic world view
that regards mind, or at least certain aspects of mind, as being
essentially different in kind from the material aspects of the world
revealed by the physical sciences, and not reducible to or explicable in
terms of them. We also considered the contrary, reductionist, view
which later came to dominate and, apparently, relegated dualism to the
status of a discarded historical curiosity. The reductionist view is at
present so firmly entrenched that, in much current discussion in
psychology, philosophy and neurophysiology, it is generally taken for
granted that materialistic explanations of mental phenomena are the
only basis for rational discussion. Embedded in this materialist outlook
is the even more severe implicit assumption — or corollary — that the
basis of thought and behaviour is deterministic.

We have just seen how this materialistic reductionism comes
into conflict with concepts that arise directly and naturally from our
subjective experience as living organisms — concepts that lie at the
root of the meaning we find in our lives, such as freedom of thought
and action and our responsibility for our actions. The reductionist
viewpoint necessarily relegates these concepts to the status of delusions
and misunderstandings. The situation seems familiar; the reductionist
conviction that consciousness is an irrelevance and free will an illusion
is reminiscent of Galileo’s dismissal of the moon’s action on the tides
as an ‘occult fancy’.

The strict determinism that creates this conflict is a descendant
of the nineteenth-century view of the nature of the physical world. The
modern reductionist paradigm is a curious hybrid that presents us with
a picture of the world in which human thought and action are
deterministic, but the behaviour of an electron is not!

Contrary to the dominant ‘scientific’ opinion, the supposition
that brain activity — or, indeed, more general phenomena associated
with living organisms — may involve principles that are at present
unknown to physical science, is not an irrational belief. Nor is it
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refuted by what is at present known. It is important to recognise that the
so-called ‘laws of nature’ discovered by the physical sciences are
observed regularities, not logical necessities like the laws of arithmetic.
They have been deduced largely from studies of non-living systems,
and nothing warrants the extrapolation involved in conjecturing that
they are sufficient to account for all the phenomena associated with life
and mind.

We have already looked at how the (essentially deterministic)
laws of classical physics, deduced from the study of large-scale
physical systems, fail to apply in the subatomic realm. New principles,
based on the concept of undetermined chance events, had to be
evolved. The new principles do not conflict with the older principles of
classical physics, they supplement and incorporate them. Similarly, it is
at least possible that a proper account of life and mind will require the
discovery and application of new principles that will not contradict but
supplement the presently known principles governing inanimate matter.
Of course, if the concepts associated with ‘freedom of action’ are to
take their place in a new scheme of understanding, the determinism of
classical physics and the probabilistic ‘laws of chance’ would have to
be superseded by a radical re-evaluation of current notions of cause and
effect. This would entail severe conceptual and philosophical
difficulties. But, as we have seen, the example of quantum theory
demonstrates quite clearly that even apparently insurmountable
conceptual difficulties do not necessarily invalidate a scientific theory!

Incidentally, the abandonment of deterministic reductionism in
the science of brain and mind wouldn’t necessarily entail the
abandonment of ‘psychoneural identity’ or ‘psychophysical
parallelism’; non-deterministic principles underlying the brain/mind
phenomenon would not necessitate the adoption of a dualistic world
view.

Of course, the mere possibility that the conceptual foundations
of the framework of scientific thinking may yet again change, as
drastically as they did when quantum theory and relativity came along,
is no reason for actively seeking such a change until we are forced to
do so by evidence of its necessity. Materialistic reductionists argue that
their methods of acquiring knowledge have worked exceedingly well
up to now and that there is no compelling evidence to indicate a need to
abandon their beliefs. Indeed, they see in such suggestions a danger of
opening the floodgates to wild speculation unsupported by properly
substantiated facts. Attempts at systematisation inadequately supported
by observational and experimental facts have, in the history of human
thought, led to an enormous quantity of barren ‘philosophical’ and
‘metaphysical’ speculation and the construction of elaborate,
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dogmatically-stated ‘systems’. Materialist reductionists see, in any
opposition to their beliefs, more than a hint of the kind of
pseudoscientific thinking that poses a threat to the intellectual rigour of
the scientific spirit. They, therefore, call into question the quality of any
evidence put forward to refute their world view and proceed to debunk
it — that is, to ‘explain it away’. I would agree with them up to a point.
Their world view has the merit of extreme conceptual clarity; on the
principle of Occam’s razor® it would be unwise to introduce new
speculative hypotheses unless there is sufficiently strong evidence that
they are needed, particularly if they bring with them awkward
conceptual problems.

My contention is that there is abundant evidence that the
world view presented by materialistic reductionism is inadequate, and
that this evidence is swept aside or ignored by those who hold
‘orthodox’ scientific opinions, for that reason. 1 shall have more to say
about the ‘quality’ of that evidence as we proceed. I have already
drawn attention to the inadequacy of the orthodox (materialist
reductionist) paradigm in its attempt to explain the evolution of life
solely on the basis of fortuitous random events.

A Reappraisal of Dualism

I have discussed the methods that science has evolved for investigating
the physical world and formulating concepts and principles to account
for its observed modes of action. It is useful at this stage to adopt the
term ‘psychic world’ to encompass the concepts encountered when
mental phenomena are investigated and discussed. As we have seen,
the very great qualitative difference between these two conceptual
categories — the physical and the psychical (or ‘mental’) — gives rise
to arguments for and against the notion that the psychic world is wholly
a consequence of physical processes — an epiphenomenon. Whatever
one’s beliefs on this question, it is undeniable that discussion of the
world in terms of two correlated aspects of reality is valid and useful —
and perhaps indispensable. A devout ‘materialistic reductionist’, for
example, will tell you what he ‘thinks’, ‘feels’ and ‘believes’. Even
Skinner, the proponent of the view that minds don’t really ‘exist’, came
eventually to a grudging acceptance of the epistemological usefulness
of what he calls ‘mentalistic’ terminology. The obvious analogy
between wave/particle duality in physics and the mind/matter dualism
is intriguing. One could say that the materialistic and the mentalistic
(physical and psychical) descriptions of human behaviour complement
each other and are both necessary — just as the wave and particle
aspects of subatomic systems complement each other.
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The dualist position is arrived at from the assertion that the
relation between the physical world and the psychic world is not that of
phenomenon and epiphenomenon, but rather a relation between two
primary aspects of reality:

The materialistic theory postulates only one kind of substance,
namely matter, and one kind of interaction, namely physical.
On the other hand, the theory that I have been advocating
recognises two main types of interaction, physical and
psychical, and on the psychical side a multitude of individual
minds. Most systematic theorists have a natural, semi-aesthetic
prejudice against any kind of dualism or pluralism, and in
favour of monism — in favour, that is to say, of uniformity
rather than variety, of simplicity rather than complexity, in
short, of what can be measured, computed, and
mathematically predicted. This Occamite attitude is admirable
as a methodological policy, but fatal as a dogmatic creed.

— Sir Cyril Burt

The origin and support for the dualist assertion is the
‘phenomenon’ of conscious awareness — the ambiance and sine qua
non of all subjective experience — which finds no place in the
materialist conceptual scheme. Of course, a ‘weak’ version of dualism
is quite consistent with the view that brains function entirely according
to mechanistic, deterministic laws. There exists a range of
philosophical positions that claim to be dualistic, but that on analysis
turn out to be expositions of psychophysical parallelism, in a universe
conceived to be deterministic.

A ‘stronger’ version of dualism differs radically from the
materialist view by denying that strict determinism underlies all brain
action, and conceiving the relation between the two primary aspects of
reality as one of interaction. Interaction implies a two-way causal link,
so that mental processes are asserted to have a causative role,
influencing the physical world by initiating neurophysiological
processes. Free will is then seen to be not merely the ‘subjective
impression’ that thought and action are non-deterministic. On the other
hand, a conceptual barrier is encountered when we then try to imagine
precisely what ‘free will” does denote. This difficulty can be exploited
as a ‘counter-argument’ against dualism. This strong version of dualism
is still consistent with the assertion that every mental state is associated
with a concomitant neurophysiological state — but it differs radically
from the materialistic view in that it entails making a distinction
between mindless matter, the behaviour of which is fully accounted for
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by known (essentially mechanistic) physical laws, and matter that, by
virtue of its organisation, can be acted upon by influences not presently
recognised by the physical sciences.

An even more uncompromising version of dualism accepts the
possibility that some aspects of the psychic world might be independent
of the brain. If the physical world and the psychic world really are two
primary aspects of reality it is neither logically necessary, nor proven
by anything presently known, that every aspect of mind should have
correlates in the physical substratum of neural events. For example, an
unanswered and baffling question in neurophysiology is ‘how and
where are memories stored in the brain?’ The extreme dualist position
we are now considering allows for the possibility that memories might
not be stored in the brain at all! All that is known for certain is that the
hippocampus is the principal organ for the laying down and retrieving
of long-term memories. We might add that, if the evidence for
telepathy is accepted, individual psychic structures seem to be linked at
some deep level — they are not discrete entities in the way that brains
are. Cyril Burt puts forward with unequivocal boldness the possibility
that the mind, or psyche, has autonomous reality and is not simply a
manifestation of physical events taking place in the brain:

But why should we assume that consciousness needs a
material brain to support it? ...a closer scrutiny of the actual
facts makes it more than probable that the brain is an organ
for selecting and transmitting consciousness rather than for
generating it. Even without a brain, I should hold, a mind by
its very nature could still cognize events; but it would do so by
a process akin to telepathy. Evidence from psychical research
appears to bear this out.

— Sir Cyril Burt *!

To those who cling to currently fashionable materialist beliefs,
views like these are ‘little occult fancies’ not worthy of serious
attention. The meaning of ‘occult’ is, of course, ‘hidden’. A dualist
hypothesis accepts that certain aspects of reality are indeed hidden, in
the sense that knowledge of them lies beyond the scope of conventional
scientific methodologies and their self-imposed limitations — their
insistence on quantifiability and objectivity. There is nothing
intrinsically irrational in such an admission; it is nothing more than a
modest and realistic recognition of our current level of ignorance about
the nature of reality. There is nothing intrinsically irrational in
supposing that a useful and illuminating model of reality might consist
of two more or less distinct kinds of phenomena, governed by

91


Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe

Joe


Science, Mind & Paranormal Experience

fundamentally different kinds of principles but capable under the right
circumstances of influencing each other. What is it about this
supposition that leads the materialist to perceive it as naive?

Ever since Descartes first struggled with it, interactionists
have had the apparently insuperable problem of explaining
how an event with no physical properties — no mass, no
charge, no location, no velocity — could make a physical
difference in the brain (or anywhere else). For a nonphysical
event to make a difference, it must make some physical event
happen that wouldn’t have happened if the nonphysical event
hadn’t happened. But if we found an event whose occurrence
had this sort of effect, why wouldn’t we decide for that very
reason that we had discovered a new kind of physical event?
— Douglas Hofstadter & Daniel Dennett *

Here, the source of the materialist versus dualist controversy is
clearly revealed: it is the vagueness of the terms ‘physical’ and
‘nonphysical’. The protagonists on both sides of the debate appear to
have tacitly accepted the view of physics as ‘something you can make a
mechanical model of’. Only the naive version of dualism based on the
self-contradictory notion of a ‘non-material substance’ is demolished
by this kind of argument. At the level of subatomic physics quantum
theory has revealed that the fundamental ‘things’ of which the physical
world is constituted do not, in any straightforward way, ‘have’ mass,
charge or velocity. And, in a quite baffling way, quantum physics
conflicts with the notion of ‘location’ and calls into question the
fundamentality even of such concepts as time and space. What the
dualist hypothesis really suggests is that, similarly, it is possible that, at
the level of living organisms and in particular at the level of brain
function, equally new and equally surprising principles await
discovery. The dualist regards some of the baffling aspects of
subjective experience as indicative of just such a possibility. Whether
the new concepts would then be called ‘physical or ‘nonphysical’ and
hence whether the expanded view of reality would be a ‘monist’ or
‘dualist’ view, is merely a matter of terminology and is entirely
irrelevant.

Two fundamental concepts existing from the earliest days of
physical science are ‘matter’ and ‘energy’. Matter was regarded as real
and energy as an abstraction that provides, through its conservation —
its persistence through all the transformations of matter — a kind of
accounting system underlying the physical laws governing the
transformations of matter. There is a kind of ‘dualism’ here that might
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have persuaded ‘materialists’ to declare the interconvertibility of matter
and energy a logical impossibility! It is interesting to note, in
connection with this crude analogy between two kinds of ‘dualism’,
that in Einstein’s gravitational theory energy is not localisable.

Since dualist hypotheses cannot be faulted on logical grounds,
they stand or fall according to whether empirical evidence seems to
support or refute them. We shall turn to this question of evidence in
later chapters. Of course, any dualistic philosophy is a unified whole in
the final analysis, in that the two sides of the duality belong to a single
reality; they are the Yin and the Yang.

The Psychic World

An adequate science of the psychical aspects of reality has to adopt
methodologies fundamentally different from those of the physical
sciences. The significant contributions to psychology, initiated by
Freud and in a more profound direction by Jung and his followers, have
depended on a frank recognition that subjective aspects of reality are
worthy of study. The physical sciences, on the other hand, owe much of
their success to the insistence that observational data must be objective.
It seems to have been this insistence on objective aspects of reality, and
its attendant marvellous success, that have been largely responsible for
the materialist reductionist picture of reality that has emerged as the
dominant world view, and for the demise of dualistic philosophical
systems.

If there really are aspects of reality that lie outside the scope of
the physical sciences, could it be that the principles by which they
operate are destined forever to lie beyond the reach of human
understanding? This might well be the case. Consider: a dog is an
intelligent being that shares the world with us. It can have only the
haziest notion of the concerns that govern the lives of the human beings
it knows. It knows nothing of art or science; it has no inkling of the
existence of such things. Its mind has evolved to deal with canine
thoughts and canine deeds. Similarly, our minds have been evolved to
deal with human thoughts and human deeds. We are limited by our
‘human-ness’. Isn’t it then possible that there are aspects of the world
of which we do not and cannot have any inkling? Is it possible that
there are answers that we cannot arrive at because we cannot even
formulate the questions? Yes, it is possible. Perhaps, as Haldane said,
the world is queerer than we can suppose.

On the other hand, the present range and depth of human
knowledge of physical processes is far greater than might have been
expected, considering our human limitations — our dependence on
perceptual mechanisms not very different from those of other
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mammals, together with the notorious proneness of the human mind to
errors of judgement, false beliefs and irrationalities. Jung’s pioneering
investigations of psychical processes have already provided a wealth of
valuable insights, particularly into unconscious processes, in spite of
the difficulty that the unconscious mind cannot be directly observed.
Wilhelm Wundt, the founder of experimental psychology, side-stepped
this difficulty by denying the existence of an unconscious mind (an
attitude strangely reminiscent of the more extreme behaviourist attitude
that was to come later, denying the existence of ‘mind’ altogether):

[as regards the] so-called unconscious processes, it is not a
question of unconscious psychic elements, but only of more
dimly conscious ones... for hypothetical unconscious processes
we could substitute actually demonstrable or at any rate less
hypothetical conscious processes.

— Wilhelm Wundt *

The unconscious mind, like everything else, can be known
only through its effects on the contents of consciousness. In Freud’s
psychological theories unconscious contents are seen as thoughts,
feelings and instincts that the mind represses because of their
unacceptability to consciousness. They form subconscious ‘complexes’
that influence the functioning of the conscious mind. Their influence
can be disruptive, producing neuroses and psychotic states. Freud
overemphasised repression of the sexual instinct and had a reductionist
tendency to see this as a universal principle capable of ‘explaining’ all
aspects of the human mind. This ‘central dogma’ of Freudian
psychology can best be understood as a consequence of Freud’s place
and time — it reveals an aspect of Freud’s own psychological make-up
and of that of the neurotic patients he encountered as a practising
psychiatrist. Jung’s insights into human psychology are more
penetrating and in a sense more ‘scientific’. The psyche contains the
conscious mind and the personal unconscious, which are moulded by
life experience and together are responsible for personality
characteristics of each unique individual. Jung identified a deeper
stratum, which he called the ‘collective unconscious’, underlying the
personal psyche. He refers to the collective unconscious as a more
‘primitive’ region of the psyche. It is the common inheritance of all
human beings — it shapes and organises the psyche in ways that
transcend cultural and individual differences. The causal agencies of
the collective unconscious are the archetypes*, they reveal themselves
through their manifestations in consciousness. The recurrent themes of
myths, and the fairy-tales of world literature, are archetypal
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manifestations, as are vivid symbolic dreams, fantasies and delusions
that impress by their atmosphere of meaningfulness — even when the
meaning conveyed eludes intellectual analysis. Jung’s insights into the
nature of the human psyche grew out of his lifelong study of the
symbolism of dreams*, of myths and of esoteric systems of thought.
He made a particularly intensive study of the bizarre and obscure
symbolism of the alchemists*®, revealing it to be a projection of inner
psychic transformations rather than simply the naive, embryonic form
of the science of chemistry.

Jung’s psychological theories have been criticised on the
supposed grounds that his intuitive hypotheses are anti-rational and
unscientific. A fascinating recent study by Richard Noll* reveals the
influence on Jung’s thought of various pseudo-religious movements
that were current in the German-speaking world in the latter half of the
nineteenth century and in the early twentieth century, and draws
attention to the mystical side of Jung’s character and the obvious
charismatic nature of his personality. Noll presents the facts he has
unearthed as if they somehow diminish, or even invalidate, Jung’s
theoretical insights. But are not these very facts themselves a
manifestation of the operation of very deep levels of the human
psyche? Are they not in themselves a vindication of Jung’s hypotheses?
The nature of the human psyche, particularly at unconscious levels, is
not amenable to scientific inquiry as normally conceived. If knowledge
and understanding are to be gained of matters that, for various reasons,
lie beyond the scope of conventional scientific methodologies, then the
methodologies for acquiring knowledge need a broader base. Any
lesser response is simply an admission that we are satisfied with an
impoverished view of reality.

Jung’s contribution has been attacked from another direction.
Theologians tend to see Jung as a reductionist intent on reducing the
spiritual aspects of Man to the level of primitive instinct and dismissing
the idea of God as ‘nothing but’ an archetype:

Jung breached certain strictly materialistic frameworks of
modern science; but this fact is of no use to anyone, to say the
least — one would have liked to rejoice over it — because the
influences that infiltrate through this breach come from the
inferior psychism and not from the Spirit, which alone is true
and alone able to save us.

— Titus Burkhardt *®
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Whatever services the work of C.G. Jung may have rendered
to make alchemy better known, they are inadequate in that
they limit alchemy to a psychology that is devoid of a
transcendental and spiritual origin for the symbols that appear
to the human psyche.

— Sayyed Hossein Nasr*’

These authors have misunderstood. Jung’s attitude to psychic realities
was one of awe and profound respect — the idea of denigrating
anything as ‘only psychological’ is the antithesis of Jung’s attitude.
Jung was scornful of the reductionist ‘nothing but’ (‘nicht als’). The
archetypes are asserted by Jung to be akin to "primitive instincts’ —
primitive in the sense of being, in evolutionary terms, older than the
‘rational” mind of ‘modern man’. Older, and often wiser. Jung’s stance
as a psychiatrist was pragmatic, his aim being to help people resolve
psychological difficulties by assimilating the wisdom of unconscious
mental activity. His stance as a psychologist was empirical. As a
psychologist his concern was with observable facts, not with
theological or metaphysical speculation about transcendental realities™ .
When Burkhardt quotes from Jung’s writings, his biased selection of
passages grossly misrepresents Jung’s rich and profound insights.
When Jung abandons his objective stance and expresses his personal
convictions, he and Burkhardt appear to have much in common®" :

Theology does not help those who are looking for the key,
because theology demands faith, and faith cannot be made: it
is in the truest sense a gift of grace. We moderns are faced
with the necessity of rediscovering the life of the spirit; we
must experience it anew for ourselves. It is the only way in
which we can break the spell that binds us to the cycle of
biological events.

— C.G. Jung *

The psyche is the apprehender and organiser of a// knowledge,
whether it be apprehended through sensory perception, or through the
symbolic and intuitive emanations from inner psychic depths. A/l
experience, religious experience not excepted, is ‘psychological’ —
how could it be otherwise?

In their present forms, worked over and exceedingly aged.,...

religious traditions often resist further creative alterations by
the unconscious. Theologians sometimes even defend these
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‘true’ religious symbols and symbolic doctrines against the
discovery of a religious function in the unconscious psyche,
forgetting that the values they fight for owe their existence to
that very same function. Without a human psyche to receive
divine inspirations and utter them in words or shape them in
art, no religious symbol has ever come into the reality of
human life.

— M.-L. von Franz >

Jung’s essay On Psychic Energy >* identifies striking analogies
between dynamical principles operating in the physical world, and
psychic processes. Of course, analogies of this kind cannot be pushed
too far. Deducible properties of ‘mind’ are, by their nature, qualitative
rather than quantitative. Modes of investigation and description
appropriate to mental phenomena cannot be expected to mimic those
appropriate to the physical sciences. Mental processes operate on the
basis of association of perceived events with what they signify; events
are imbued with meaning assigned to them by past experience. This
double structure of ‘causes’ in the mental realm, whereby a cause
consists of a sensation together with what it signifies, led Bertrand
Russell to the concept of ‘mnemic causation’.” From these and other
observations, a picture emerges of the human psyche as a structured
entity, whose principles of operation are amenable to exploration.

All our data, both in physics and psychology, are subject to
psychological causal laws; but physical causal laws, at least in
traditional physics, can only be stated in terms of matter,
which is both inferred and constructed, never a datum. In this
respect, psychology is nearer to what actually exists.

— Bertrand Russell *°

A Parable

Someone saw Nasrudin searching for something on the
ground.

‘What have you lost, Mulla?’ he asked. ‘My key,” said the
Mulla. So they both went down on their knees and looked for
it.

After a time the other man asked: ‘“Where exactly did you drop
it?’

‘In my own house.’

“Then why are you looking here?’

“There is more light here than inside my own house.” >’
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Science has sought to understand the ‘why’ of existence by searching
‘outside’, in the light of ‘objectivity’. Perhaps it is time to go into the
house where the searching will be more difficult — to look for the key.
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Thinking Machines

Cartesian dualism was attacked by de la Mettrie, in his controversial
book ‘L’Homme Machine’." 1t is interesting to note that its publication
date, 1748, belongs to the period during which the art of constructing
‘automata’ (clockwork mechanisms that mimic the appearance and
actions of human beings) reached a high level of sophistication. De la
Mettrie denied Descartes’ contention that mechanistic devices could
not possibly, even in principle, behave like thinking beings, and
insisted that human beings are in fact mechanistic devices.

The view that all mental phenomena, including consciousness,
are entirely a consequence of mechanistic processes taking place in the
brain is the philosophical position of ‘materialistic monism’. It is the
creed that, since de la Mettrie’s day, has grown more and more
plausible through the support given to it by the rise of the materialistic
reductionist trend of scientific development. Rapid developments now
taking place in computer technology and neurophysiology have given
substantial support to de la Mettrie’s proposal. Many aspects of mental
activity can now be simulated by computer programs. Chess-playing
programs already exist that are able to compete with the most highly
gifted human players. Computers can already replace human beings in
tasks calling for skill and judgement, such as overseeing and
controlling complex industrial processes or piloting aircraft and space
probes. Computers can be equipped with peripheral data-collecting
devices such as cameras and microphones and programmed to interpret
incoming information and act on it, Humans and animals are still far
superior to machines in these perceptual skills — the problems
encountered in producing programs at this level of intricacy are
formidable — but progress in these areas is rapid. The development of
computer technology with a view to endowing machines with more
subtle perceptual and intellectual skills constitutes the field of Artificial
Intelligence (AI).”

Whether any particular machine is behaving ‘intelligently’ is
of course a matter of definition. Even a chess program can be said to be
making intelligent decisions. The answer depends on the criteria we
adopt for assessing intelligence. A particularly well-known criterion is
the ‘Turing test’: if a machine were able to carry on a conversation with
a human being, and do it so convincingly that the human being could
not make out whether he is conversing with a machine or another
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person, then the machine would be deemed to be intelligent. Notice that
Turing’s criterion is essentially the same as Descartes’ criterion for
deciding whether machines can have ‘minds’. It equates intellience
with human linguistic competence. It suggests a formidably difficult
goal for the science of Al to aim for, and there is no reason why
attempts to develop intelligent machines should aim in that direction at
all; why should we want machines to be endowed with the same kind of
intelligence that characterises humans? Turing’s test is a particularly
severe test — a machine that could pass it would have to incorporate
technical subtleties very far in advance of present developments.
Machines with the range and flexibility of intelligence displayed by
even a mouse, when it encounters the world and learns how to survive,
would be very far in advance of present developments. Nevertheless, it
is no longer possible to concur with Descartes in his belief that
linguistic performance by machines, comparable with that of human
beings, is impossible in principle.

The study of brain structure and function reveals that, as far as
we can make out, brains are like computers in that they are
information-processing devices, and neural networks operate on
physical principles similar to those of digital computers. This indicates
that the differences may only be a matter of complexity of organisation.

Strong AI

The strong Al hypothesis is arrived at by extrapolation from
developments in computers and programs, and current knowledge
about the way brains function. It asserts that the brains of humans and
animals are computers, and hence that consciousness, not just
intelligence, is in principle possible in computers — that the right kind
of complexity in the hardware and the right kind of subtle and intricate
programming could give rise to machines that are aware of their
existence and of what they are doing, in much the same way that we
are.

The supporters of the strong Al hypothesis present their case
with enthusiasm and conviction. The most forthright and imaginative
supporter is Douglas Hofstadter. He shows us precisely what belief in
the hypothesis entails — its consequences and ramifications — in his
delightfully witty and entertaining book Godel, Escher, Bach. The
collection of essays, The Mind’s I, edited by Hofstadter and Daniel
Dennett, contains thought-provoking arguments for and against the
strong Al belief, many of them employing science-fiction stories to
illustrate the issues.’

Computers are devices that implement algorithms. That is to
say, they manipulate given information (the input) to arrive at a
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transformation of it (the output). Implementing an algorithm is a strictly
deterministic process in the sense that the output data is an inevitable
and unique consequence of the input and of the internal state of the
machinery at the start of the implementation. Thus, the strong Al belief
necessarily implies strict deterministic causality of thought and action,
of the kind discussed in previous chapters. That is, all the attributes and
capabilities of mind come about from algorithmic manipulations
applied to the raw data of sensory perception and memory of past
experience. Many of the algorithms involved must, obviously, be of
unimaginable, near miraculous, intricacy and subtlety.

Algorithms and their implementation are essentially abstract
— the nature of the material devices that carry out the information
processing ought to be irrelevant. Whatever device is used for carrying
out these processes, whether it be a human brain, an electronic
computer, or even some fantastic contraption of levers and gearwheels,
should make no difference. If the underlying algorithms are those
whose implementation in living brains gives rise to consciousness, then
consciousness will be present.

This is an astonishingly bold claim.

From what is now known of the capabilities of algorithmic
devices (computers) and from what is known of the structure and
function of living brains, it is undeniably true that many brain functions
are indeed algorithmic. The mechanisms of sensory perception seem to
be largely, and perhaps entirely, algorithmic. The activity of the visual
cortex, for instance, appears to have much in common with the kind of
programs that have been developed for pattern-recognition and image-
processing, that make use of feature extraction followed by
interpretation based on matching with memory contents. In the living
brain these elaborate processes are carried out automatically, at an
unconscious level. Reflex actions are produced by automatic,
computer-like operations of the neural network. This is in all
probability also true of learned responses (conditioned reflexes) and
even highly complex systems of learned responses characteristic of
thoroughly-practiced skills like driving a car or playing a musical
instrument. Characteristics of predetermined algorithm-like behaviour
can be seen in all kinds of Aabits; habits in ways of thinking as well as
habits associated with often-repeated muscular actions. The learning of
a skill or a habit can be regarded as the establishment of a subroutine in
the programming of the brain.

In view of all this, it becomes clear that many of the skills
involved in perceiving, thinking and acting are based on algorithmic
principles not essentially different from those on which digital
computers operate. Although it is not clear at present how the more
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‘creative’ and imaginative aspects of thinking could be done by
algorithms, it becomes possible, with a fair degree of plausibility, to
suppose that all the subtle capabilities of living brains could be
simulated by a machine for implementing algorithms. The strong Al
claim amounts to the assertion that such machines would be conscious
entities. It implies the possibility of information-processing devices that
not only think, but also feel; automata that experience joy and sorrow,
that know what it is to love and to hate, to feel remorse or be moved to
pity. Can this be right?

The strong Al claim is that these wonderful automata already
exist — we are they.

Consciousness is put in a peculiar situation. It is assigned the
role of a passive bystander, experiencing the effects of a strictly
deterministic stream of events. If our minds work entirely on
algorithmic principles, then all our thoughts and feelings, all our
actions, are strictly determined by the influx of perceptual data and by
past experience. Consciousness then initiates nothing. Whence, then,
comes the strong subjective impression to the contrary, that we call
‘free will’, ‘volition’ or ‘intentionality’?

The question is sometimes raised of the need for
consciousness in the evolutionary scheme. How did consciousness ever
evolve if it has no function as an initiator of events — if it confers no
advantages, in the ‘struggle for survival’, on the organisms that possess
it? If the behaviour of a conscious organism really is determined by
automatic information-processing, then, clearly, an wunconscious
organism endowed with the same information-processing capabilities
would survive and evolve just as effectively. Indeed, the two organisms
would be indistinguishable to an ‘outside observer’. Does it not seem
rather cruel of Nature to present consciousness with unpleasant
sensations — hunger, pain, anxiety, fear — if consciousness has no
active initiatory role in bringing about the appropriate behavioural
responses?

Various authors have attempted to answer these questions by
claiming that consciousness provides organisms with survival
advantages by enabling them to imagine and thereby to anticipate
events. These authors appeal to the ‘consciousness of mental imagery’:

I shall tentatively define consciousness as the awareness of the
self... coupled with awareness of the objects around one and of
one’s relations to them. According to this definition of
‘awareness’ this implies that consciousness presupposes
internal representations not only of objects around one but also
of the self and its relation to those objects...
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The interpretation of consciousness 1 have given above
answers one question that has been raised since the demise of
interactionism — viz. why consciousness should exist at all. If
it is not a factor that influences biological events, what is its
biological value? Is it biologically redundant? The answer is
now clear: the physiological aspect of consciousness resides in
the complex internal representations I have specified. To the
extent that these internal representations assist in the
production of appropriate behaviours, their biological value is
self-evident. In addition there is the sociological value of the
subjective self-categorisations which they permit and of the
introspective utterances in which they are expressed.

— G. Sommerhoff*

It seems to me that the biological advantage of consciousness suggested
here is reasonable and quite convincing. But it is not consistent to
accept it and at the same time to abandon ‘interactionism’. The
attempted explanation has to appeal to some kind of interactionism —
i.e. to a dualistic hypothesis that allows consciousness to have some
influence on brain processes. Otherwise, whatever (deterministic,
algorithmic) processes take place in the brain when one is ‘conscious of
internal representations’ would be just as effective without
consciousness. Unless one abandons the materialistic view of the brain
as nothing more than a computer, this kind of ‘role’ for consciousness
begs the question.

Supporters of strong Al regard questions about the ‘role’ of
consciousness as arising from the fallacy of conceptualising
consciousness as something separable from the decision-making
algorithmic system of which it is an attribute. They claim
consciousness to be simply an unavoidable concomitant, an intrinsic
property of the kind of algorithmic systems that are necessary for
producing behaviour patterns as subtle and complex as those of highly-
evolved animals including man:

We are conscious automata; and our consciousness is just an
accidental froth, an aura, an epiphenomenon: our sensations
and feelings are but the collateral product of the mechanism of
the nervous system, like the tunes ground out on the wheels of
a barrel-organ, having no effect on the machinery.

— Julian Huxley’

As we have seen, dualism arose from the fact that
consciousness seems to be a very different kind of thing from any
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concept encountered in the realm of matter. It can be argued that this is
simply a consequence of another of those hierarchical gaps between
levels of complexity in the physical world — the gap between present
knowledge of matter at its most complex, and the ultimate complexity,
subtlety and intricacy of organisation that matter is capable of.
According to strong Al, when this gap is bridged, consciousness will be
understood as a property of matter, and the ‘problem of consciousness’
will have been solved.

This, in outline, is the reductionist paradigm in its modern
form.

The Opposition to Strong Al

John Searle’s ‘Chinese room’ thought experiment® is an interesting
attempt to refute the belief in strong Al by a reductio ad absurdum.
Searle’s conviction is that no device that operates only on the basis of
algorithmic computation, even if it is so intricately designed that it can
seem to possess the faculty of understanding, can ever be said to really
understand anything in the way that conscious minds do. He asks us to
imagine an algorithmic process that is able to pass the Turing test when
engaged in conversation with a speaker of Chinese. According to the
strong Al hypothesis, any device that can implement the necessary
algorithms would be deemed to ‘understand Chinese’ while carrying
out this algorithmic processes. Searle’s device, his ‘computer’, consists
of a room containing an astronomical number of bits of paper with
markings on them, an enormous set of instructions for using them in
calculations by removing and making marks on them and shifting them
around in various patterns, and a person who knows no Chinese
assigned the task of blindly following the instructions for manipulating
the papers with their, to him, meaningless marks. Outside the room is
the human Chinese speaker, who writes his remarks in Chinese on bits
of paper, hands them into the room, waits for the manipulations to be
done, and then receives the ‘computer’s’ responses written in Chinese
on bits of paper handed out to him. Admittedly, no human being could
carry out the necessary manipulations in a reasonable time, but this
does not matter; this is a thought experiment — practicalities are
irrelevant.

The strong Al hypothesis now assets that the contents of the
room, the processes going on in it, are understanding Chinese. The
room is possessed of a conscious Chinese mind. It passes the Turing
test, and so the believers in strong Al would have to accept such a
conclusion. Searle points out that this is manifestly absurd — how on
earth can billions of bits of paper, shifted about by a person to whom
the marks on them mean nothing, be said to be understanding
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anything? The net result is only an i//usion that understanding is taking
place.

What Searle is drawing attention to is the crucial difference
between blindly implementing algorithms and understanding the
meaning encoded in them. It might be possible for a computer to be
programmed to mimic human thinking to the extent of fooling us by
carrying on intelligent conversations with us, but that gives us no right
to conclude that it understands what it is doing — i.e., no reason to
infer that it is a conscious entity. In Searle’s words, that would be to
confuse simulation with duplication.

Searle concludes from his arguments that there must be
something more to living brains than algorithmic computation, that sets
them apart from artificial devices that work only by executing
programs. (He then, unfortunately and rather astonishingly, misses the
full implications of his argument — that living brains are something
more than computers. Near the end of his essay is a remarkable
statement: ‘Of course the brain is a digital computer. Since everything
is a digital computer, brains are too.’ It is difficult to see why he made
this bizarre remark, which seems to flatly contradict his otherwise
carefully-presented argument.)

The response of strong Al believers to Searle’s Chinese room,
of course, is simply to deny the absurdity: if the manipulations carried
out in the room are supposed to be complex enough to be an analogue
of the algorithmic processes carried out by the brain of a human
Chinese speaker, then they would ipso facto have consciousness and
understanding! This kind of debate is irresolvable by rational argument;
it is a clash of beliefs, supported only by intuitive convictions rather
than facts. Argumentation from various philosophical positions tends to
be interminable if unsupported by adequate empirical data. The real
question is whether there is any actual observational data that would
confirm or deny the belief in materialistic reductionism that underlies
the strong Al hypothesis.

Roger Penrose’s remarkable book The Emperor’s New Mind'
is a wide-ranging exploration of the present state of all those branches
of scientific knowledge that have relevance to the problem of the
relationship between mind and matter. These topics are all woven
around and lend support to Penrose’s central theme, which is a denial
of the notion that living brains are ‘nothing but’ algorithmic devices.
Compelling arguments are presented in support of the view that
creative thinking displays non-algorithmic characteristics. Penrose is
not a dualist, his philosophical presupposition is a materialistic monist
one, that ‘everything is physics’. His main point is that present
knowledge of physics is far from complete. The basis of physical
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reality is unknown to us; our present knowledge of physical reality has
inconsistencies and paradoxical features that are not adequately
understood. He offers fascinating speculations about possible future
developments in physical science and argues, quite convincingly, that
they may well lead to important new insights into the way brains
operate, and into the nature of consciousness.

Functionalism

In recent years, a school of thought known as functionalism® has
emerged, that attempts a synthesis of the developments and findings in
those branches of science known as the cognitive sciences: computer
theory, Al, cybernetics, linguistics and psychology. Functionalism
recognises that the functioning of highly complex systems is to be
understood, not in terms of their component parts nor in terms of the
elementary processes from which their overall behaviour is built up, but
holistically. Complex systems are to be understood in terms of the way
intricate patterns of behaviour emerge as a consequence of the
interrelatedness of all the parts. Higher-level processes arise from the
collaborative interaction of simpler processes and can reveal
qualitatively different kinds of properties from those of the lower-level
processes from which they arise.

The functionalist approach to the problem of brains and minds
is analogous to the structuralist’ theories in biology that attempt to
supplement the extreme reductionism of molecular genetics and neo-
Darwinism with a more holistic approach. Both functionalism and
structuralism are motivated by the recognition that elucidating the
nature of elementary processes is entirely inadequate when the aim is to
understand the macroscopic behaviour of highly complex systems. The
emphasis is on organisation and structure of the processes underlying
the way a system functions. Searle’s Chinese room and the brain of a
Chinese person, for example, could well be equivalent systems, from
the functionalist viewpoint.

Functionalist thinking emphasises the importance of
hierarchical levels of complexity in organisation and structure, where
different kinds of processes emerge at different levels of complexity. At
the highest, most abstract levels concepts such as ‘consciousness’ and
‘understanding’ emerge. ‘Emergent properties’ is the battle-cry of
functionalism. Consciousness is regarded as an emergent property. The
mistake, according to the functionalists, is to try to identify and define
it in terms of the lower levels of algorithmic computation.

The functionalist way of thinking about the role of
consciousness and ‘free will’ is well illustrated in the scenario proposed
by Roger Sperry."’ According to Sperry, consciousness and volition
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are emergent properties resulting from the way the brain functions as a
hierarchical system. In Sperry’s model mental phenomena, built from
elementary neural events, are conceived to act as complex dynamical
entities. Sperry claims that a chain of command is established, with the
higher-level entities (thoughts, feelings, concepts, beliefs and
intentions) involved in conscious mental processes having control over
lower levels: ‘Mind moves matter in the brain.’

In my own hypothetical brain model, conscious awareness
thus gets represented as a very real causal agent and rates an
important place in the causal chain of control in the brain
events, in which it appears as an active, operational force. Any
model or description that leaves out conscious forces,
according to this view, is bound to be sadly incomplete and
unsatisfactory. The conscious mind in this scheme, far from
being put aside as a by-product epiphenomenon, or inner
aspect, is located front and central, directly in the midst of the
causal interplay of cerebral mechanisms. Mind and
consciousness are put in the driver’s seat, as it were; they give
the orders, and they push and haul around the physiology and
the physical and chemical processes as much as or more than
the latter processes direct them.

— Roger Sperry "

It seems to me that Sperry is attempting to break out of the
trap of materialistic reductionism without abandoning materialist
reductionist thinking. If the lower-level processes in Sperry’s model are
deemed to be algorithmic computations, they are deterministic. That the
higher levels don’t appear to be deterministic is then simply a result of
our inability to grasp conceptually the whole of what is going on. The
model exploits the vagueness inherent in the concept of ‘emergent
properties’, and the hierarchical gulf between the lowest and the highest
levels, to gloss over this fact and to slip in the concepts of
‘consciousness’ and ‘free will’ by sleight of hand. In Sperry’s own
words, they are emergent properties arising from ‘unknown brain
codes’ — whatever that means. Strictly deterministic causality simply
does not allow patterns of neural firings to be ‘pushed and hauled
around’.

Sperry’s model does seem to capture something of the essence
of the idea of free will or conscious control. But the model is viable
only if one accepts the hypothesis that living brains function on other
principles than algorithmic computation. You cannot simply pretend
that the higher levels are not computational just because different
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concepts from those normally appropriate for talking about
computation have to be introduced to describe and understand
properties of computation at its highest level of complexity. Indeed,
Sperry’s model is viable only if the pattern of neural firings is not a
strictly deterministic process. The higher-level entities could push and
haul around lower-level processes only by virtue of an emergent
capacity for exploiting some aspects of reality presently unknown to
physical science that would transcend strictly deterministic principles.

A striking fact about the present level of Al is that ‘cognitive
skills’ that can be performed superbly well by computers are those that
for a human thinker (at least, for most of us!) involve intellectual effort
— skills such as performing mathematical calculations, playing chess,
making logical decisions in complicated situations. Cognitive skills that
human beings perform effortlessly, such as recognising faces,
interpreting the meaning of subtle facial expressions, engaging in
everyday conversation, crossing a busy road, are far beyond present Al
capabilities. Attempts to mimic skills of this kind by machine are
primitive and clumsy; they come nowhere near human performance.
Why is that? Does it not suggest that the way cognitive tasks are dealt
with by the human brain and the way they are at present dealt with by
computer technology are fundamentally different?

One might, roughly speaking, identify the two categories of
cognitive skills (those in which machines perform better than people
and those in which people perform better than machines) as analytic
and synthetic skills.

Computer recognition of human faces has advanced to the
stage where a photograph of a face can be scanned, features compared
with previously presented photographic data, and an output response,
‘male’ or ‘female’, obtained. The output becomes more reliable as
more photographs are presented. The program keeps a tally of past
successes and failures and ‘learns from experience’. Is the information-
processing taking place here in any way analogous to what takes place
in our brains when we spot someone we know in a crowd? Or when we
notice that someone is annoyed, worried or pleased? It seems most
unlikely. But what, then, is a human brain doing when it performs these
tasks in such an apparently miraculous way?

In his essay ‘Waking up from the Boolean dream’'> Hofstadter
challenges the trend of current thinking in Al circles that maintains that
present methods of simulating cognitive skills by computer
programming are analogous to the way cognition takes place in the
human brain. The fallacy (the ‘Boolean dream’) is the ‘information
processing” model of cognition — ‘cognition as computation’.
Information processing is computation in the sense that it is the
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manipulation of symbols. The paper-sorting and paper-marking done by
the non-Chinese-speaker in Searle’s Chinese room, for example, is
symbol manipulation, as is the work done by a conventional computer
when executing a program. This kind of symbol manipulation also
takes place at the lowest levels of the hierarchical structure of brain
function. The symbols involved do not carry any meaning for the non-
Chinese-speaker who manipulates them, they do not carry meaning ‘for
the computer’ that executes a program — this was Searle’s point. Nor
do these lower level computations in a brain have any meaning for the
possessor of the brain. Thus the ‘symbols’ that are manipulated in
computation are totally different from the ‘symbols’ involved in
conscious cognition (i.e. thinking). They ought to be called ‘formal
tokens’ to avoid this confusion. The symbols involved in conscious
thought, on the other hand, belong to the highest hierarchical levels of
brain function, where the usual concepts associated with ‘computation’
have given way to more holistic emergent concepts, and the
‘computational’ basis of it all is not much use for understanding what is
going on. At this level, symbols are ideas that signify other ideas. They
bear a similar relation to the underlying ‘computational’ nexus that
clouds bear to the mechanics of colliding air and water molecul