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Preface

*

he groundwork of these slight commentaries
on current science is a series of B.B.C. talks.
They have been rcarranged, expanded, con-
nected. Still they were in origin topical and popular,
the reflections of one lay man on his weekly readings
in science made in the casual ear of any other lay man
or woman who happened to be by themselves and
inclined for this sort of chat between six-thirty and
six-forty-five on some thirty Monday evenings in
1934. They are published not because of any news-
value they may have retained—in science news goes
stale quicker than in drama, art or letters; though
here and there a reader may find an amusing fact—
jbut because they are a kind of diary, the reactions of
an ordinary citizen who has becn watching one (and
he thinks the most important) stream of influence
which is flowing into the channel of our social life.
Science is changing our lives, transforming our
circumstances, revolutionizing our conditions. That,
we generally, if a little casually, allow. But, more,
it is (whether we resist or accept the fact—we usually
do neither, but try [a very English reaction] not to
think about it) changing our thought.
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PREFACE

Earlier ages could or had to accept much, and could
or had to choose little. We find the condition reversed.
The things we have to accept become fewer, and
those we have to choose among become more. That
is not a wholly pleasing reversal of fortune. We care
as little for responsibility as we do for compulsion.
That however seems the only choice which we are
given. We must either control or be controlled. As
science unfolds we are discovering a new and even
more onerous sense in Burke’s political maxim: “The
price of freedom is eternal vigilance.’

Sometimes, I think we comfort ourselves that
somehow science will blow over. There will come a
time when the lamp which some people are irrespon-
sibly rubbing will give out. The last pantechnicon
will roll away, and amid the piles of bales and packing
cases we—humanity—shall be able to start really
moving in, settling down and sizing up.

This wish I believe is as strong as it is unexpressed,
and as unfounded as it is dangerous.

The first excuse for publishing this ‘wartime diary’
is to disturb that non-interventionist spirit. If we don’t
start taking stock of this dumping we shall be deluged
by new powers, new conflicting processes; yes, and
new outlooks, until beside our vision that of a squint-
ing cat would be lucid and straight. We shall not be
enriched: we shall be embarrassed, confined, con-
founded. These entries show how quickly and ever
more quickly the volume of scientific powers pours
in on us. It is evident science is not showing any signs
of stopping—quite the reverse: our responsibilities are
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PREFACE

only just beginning. More and more of those happen-
ings which even our parents classed as providential or
unlucky, are now under our control, and, further, no
one can say where the limits of that control may
finally be ruled. All we know is that our powers are
added to at an ever increasing speed; I think these
weekly entries establish that.

There is, however, another reason for reissuing
them: they may answer the lazy mind’s objection to
being roused—they may do something toward check-
ing the irresponsible indifference which believes
science is only a secondary and temporary accident,
something that will pass and permit older and more
irresponsible ways of living to be resumed.

But if these entries do that, they must also attempt
to disturb another complacency. Many people hope
that science will somehow pass or come to a halt; far
more are certain that those anyhow who make can
shape, and that the men who find out will also con-
trol. The expert and the specialist have undoubtedly
made science as it is to-day, but they are, because of
their higher and higher specialization, less and less
concerned with what science as a whole is becoming,
and even less aware of what science as a whole is
doing.

. We know these primary producers acutely resent a
layman’s trespass on their territories, and have every
right to dictate under what conditions they choose to
germinate and incubate their brilliant ideas. But
though we ought to respect their nesting rights, and
see that their hatcheries are undisturbed, we also have
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PREFACE

to realize that these magic beings are as indifferent to
what happens to their fabulous lay as the goose that
laid the golden eggs was ignorant of sterling. Certain
it is that no Master Scientists, or Board of Masters,
is watching over science, or even suggesting how it
should be developed or applied. This is quite natural.
The specialist is a specialist and therefore his job is to
specialize, and not to generalize.

Yet obviously someone has to generalize, and to
apply. The unpleasant conclusion is that that part of
the task is ours. The scientist, that is the specialist, is
not going to do our work for us. He could not even
if he would. If you have developed an eye like a
microscope, you are useful for crime detection, but
you are disqualified as a traffic director.

We lay folk must then get a general view of science,
for science is daily increasing both in power—and
therefore giving us new capacities of choice and bur-
dens of responsibility—and also—because it is not
grown by one directive mind, or board of minds, but
by a rapidly increasing number of unco-ordinated
specialists—in irresponsibility, and therefore our
responsibility becomes daily more inescapable and
urgent. .

Lay folk feel, and must feel, a certain impertinence
in venturing to take a general interest in science, and
no doubt it would be better if there were a number of
scientists, expertand specialized in every specialization,
who were also far-sighted statesmen and devoted
social servants. Such supermen do not however exist.

Increasingly and of necessity the brilliant scientist
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PREFACE

in one subject is a layman in another. The task of
being a master in his own subject exhausts his capa-
cities. He cannot keep himself abreast in the contin-
ually ramifying specializations and finally he often
becomes completely uninformed about other entire
sciences. Because of the immense and increasing load
of his own special knowledge he has to know less of
other sciences than a layman may know who sees
science as a single front, and watches for the social
effects it produces. An expert anthropologist without
shame may own he has forgotten whether he has ever
heard of Bode’s Law. An authoritative anatomist may
never have seen a reference to the Law of Reversed
Effort. An advanced botanist might not be able to
tell you whether Oken’s principle was right or wrong.
A master chemist could quite possibly be puzzled by
finding words such as Mousterian, and Neanderthal,
being used as apparent interchangeables.

It is this general knowledge however that the lay-
man may hope to have and must hope to have if
science and society are to continue developing har-
moniously. As it is the task of the specialist to master
every detail of his subject, so it is the duty of the lay-
man to know in broad outline the front of science,
how that front as a whole is moving and what sectors
are at the moment most likely to undermine and
transform the practical ways of mankind.

These commentaries are very slight, but their aim
has been to give some impression of that extended
front and of those sectors which are nodal points,
where living issues are met and are undergoing rapid

13



PREFACE

change through new knowledge and new insight, as
well as new power.

This book is issued not to inform but to rouse
interest. Anyone who cares can keep such a diary for
himself, the information is to hand in expert peri-
odicals, and after a very short time the collector, like
any other naturalist, learns to pick up the trail he is
watching and to piece together the clues, until not a
day ever passes but he has some development to note,
some advance to write up. And anyone who cares,
being interested, not merely for himself, but for the
development and advance of his community and
civilization, must keep such a diary.

Would we have voted to subsidize sugar beet, at an
annual average cost to the taxpayer of four millions, if
we had known, as any such diarist did know, in broad
outline, the history of scientific research into sugar
production? Certainly not. Yet sugar is only one
staple science is upsetting. The citizen to-day cannot
be a scientific specialist, but he can and must be a
scientific generalist—one who sees scientific advance
as a whole.

It is then to such lay folk as myself that these notes
and queries ate addressed. Between this Preface and
the notes themselves there is included an introduction.
This is inserted for such readers as may be par-
ticularly interested not only in the effects science is
having on society, but on the developments that seem
discernable in science itself. These developments are
probably more important, more indicative of signifi-
cant change than the immediate reactions between

14



PREFACE
science and society. They are not however of such
direct appeal, and those who are actively concerned
with what science will do to them and theirs, here and
now, may perhaps be advised to turn at once to the
diary.
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Introduction

*

modern world, the world we live in and have
to manage.

Our science is our essential characteristic, the for-
mative feature which marks off us and our age from
all other peoples and ages. Mankind has always had
Art, Religion and Law. Many ages have excelled ours
in the beauty of their creations, the loftiness and
exultation of their faiths, the majesty, consistency and
stability of their laws. None have approached our
science. Its applications have remade the apparatus of
our lives, its speculations have dissolved the assump-
tions we inherited from earlier cultures.

True other ages had the beginnings of science.
Hero of Alexandria invented in the dawn of the
Christian era the first crude model of the steam tur-
bine. Callinicus of Damascus, in what we call the
Dark Ages, discovered a gunpowder. Long before
this the Assyrians had made experiments in chem-
istry, tempering and alloying metals, fusing glazes,
firing glass and pottery. But all the scientific achieve-
ments of the ancient world—indeed tll that century

B 17
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INTRODUCTION

of invention, the seventeenth century—compared
with our achievements to-day, are only to be likened
to the crude pottery of the Neolithic, compared with
the ceramic mastery of the great ages of porcelain and
faience. Yet though science is the peculiar and domin-
ating characteristic of our age, we are far from
recognizing the fact. That is perhaps the strangest fact
about our state. Stranger even than this peculiar
thought and action which we call science, is our
attitude toward it. Though it is an activity of our
minds which is rapidly remaking our circumstances,
giving us powers which any other age would have
thought it merely fanciful to desire, we are oddly
unaware of it. Popular science is often reprobated by
scientific specialists. If they knew the populace they
rebuke, they would find that their fears were ground-
less. Being cloistered experts they know as little of
the world they frown upon—for too avid an appetite
for their preserves—as does the ecclesiastic of that
same world which he denounces because it has too
little taste for what he offers. People are not interested
in science. This may be reassuring to the scientific
specialist, but the social student may be surprised and
need not necessarily be relieved. First then we must
ask why are people uninterested in the greatest force
of their age, a force whose consequences they are well
able to appreciate? Is not this called a material age, and
does not science add incessantly to our material
equipment? And, secondly, is it a good thing that they
should be so indifferent?

The answer the ordinary man will generally give is

18



INTRODUCTION

that science is too stiff. He finds it hard to decode the
messages of the specialists, of the men who take more
and more interestin lessand less. He findsitevenharder
when he has decoded this fragmentary script to fit it
into a full-scale, life-size story of discovery and under-
standing. Specialization has undoubtedly broken up
the broad sweeping beam of that early science, which
was rightly called Natural Philosophy, into 2 number
of intense spotlights, each picking out its own pencil
of a path in a general darkness. Some historians of
science may challenge that description. They would
maintain that, though science has specialized high
lights, yet the vast illumination of a natural philosophy
has been maintained and advanced. Science has not
only answered many particular questions and un-
ravelled many knots, it has also made a single explana-
tion of experience and woven into one consistent
tapestry the threads it has spun from the vast web in
which man finds himself. It is, however, just that
point about which the ordinary man feels most
doubtful and possibly it is here that we find in him an
even stronger disinclination for science than that
roused by its cryptic expression. He accepts with
indifference, relief or even delight, the various appli-
cations to which science has given rise. He does not
wish to enquire further into the nature of this activity
and method, for he realizes not only with his con-
sciousness that the language is difficult, but with his
subconscious that the meaning is daunting.

In short, the ordinary man is actively if subcon-
sciously averse to science, for he feels dimly that,
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INTRODUCTION

though it has made his age more powerful than any
other, it would, if it were let have its way and became
recognized as the interpreter as well as the caterer of
the age, make the age as meaningless as it is powerful.

Like all good and easy men, the man of to-day
wants to eat his cake and have it; he wants the applica-
tions, the material comforts that scientific theory
makes possible, and at the same time he does not want
to recognize that theory for fear it would disturb his
mental comfort and dissolve his values. He will not
think out his difficulty; he fears that if he did he might
have to choose one or the other, his new means or his
old hopes; so he thinks that by disregarding science,
by leaving it wholly to the specialists, by taking its
applications offhandedly and giving his main interest
to the art, philosophy, religion and conventions he
has inherited, he can strike a happy mean and make
the best of both worlds. The specialist is also pleased
with this deliberate inattention. Increasingly en-
grossed in the complete confirmation of certain
severely restricted hypotheses, nothing could be more
displeasing to him than clumsy life-size interference
which questions of ‘real meaning’ must import. Let
anyone, philosopher, politician or fellow worker,
suggest that his work may have a relation to any
practical and decisive issue, and his resentment is as
natural and unrestrained as that of the solitary patience
player to whom a busybody dares propose a con-
clusion to his game—or perhaps a juster simile, that of
the child absorbed with its bricks told by nurse that
it is time to tidy up.

20



INTRODUCTION

Whatever the historian of science may think, the
true scientific worker, the specialist, has in the vast
majority of cases abandoned the hope of a natural
philosophy embracing in scientific terms the whole
of experience and has concentrated on particular
interpretations of deliberately insulated problems.

There seems therefore adequate reason why science
as a whole should not awake interest. The ordinary
man would find it difficult in any case to understand,
and his heart has reasons for not wishing to under-
stand it. On the other hand the actual scientists them-
selves are nearly all specialists, little interested in
science as a whole, and, it appears, even less in the
scientific attitude to life in general. How seldom these
men are natural philosophers, carrying their critical
and detached judgment from their laboratories into
their lives, can be seen by their controversies and their
conventions. Their sharp divisions from fellow
specialists and their blind adhesions with their fellow
subjects show no apparent difference of character
from the repulsions and attractions which direct and
dominate us lay-folk.

Also not only are they themselves by nature and
interest unsuited to popularize science, but they prefer
that there should be no general interest in it. As far as
they are aware of the outer world and its life-size
scale of interests, they are actively anxious that no one
should interfere with their work. They realize, if
dimly, that their interests would be considered by the
vast majority as either frivolous or mischievous and

they hope that one of the uses of a highly technical
a1



INTRODUCTION
language may be to discourage popular prying. Is it
not enough that every now and then they strike the
rock and the people are watered: must these lower
clumsy creatures be eavesdropping as to what they
mutter to the rock?

Yet is it a good or even a possible thing that we
should remain uninterested and ignorant of science?
It is not a good thing for quite practical reasons. In
the first place we are faced with the indifference of
specialists to the consequences of their work, an in-
difference which though inevitable is very dangerous.
Among them are both the most powerful and the
most irresponsible of men. It is a little absurd that we
should have taken such care to curb the arbitrary
power of despots and yet leave specialists free to
tumble into the world forces beside which the insane
violence of an Ivan, or the savage brutality of a Gen-
ghis are only the tantrums of an ill-conditioned child.

It has lately been suggested that specialized chemists
should agree not to make fresh torture poisons which
a frightened people might use in war. It was coun-
tered that such restraint—a demand no sane man who
views his actions on a life-size scale would consider
anything but reasonable—would be impossible for an
expert. An even graver danger, though more
diffused, is the dislocation of industry and livelihood
which is caused by inventions which, bursting upon
the economic world, suddenly render obsolete plant
worth millions and put out of work the thousands this
plant employed.

It is clear then that the specialist is not going to
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INTRODUCTION

instruct us lay people about science, and it is equally
clear that we ordinary people have to obtain such
instruction. That is a practical issue which our econo-
mic and political life no longer permits us to shirk,
nor can we neglect any longer the other comple-
mentary question. We have to ask not only what
science is doing but what it is meaning. Here too we
see the actual scientific worker claims privilege of
specialization, averring that the general meaning of
what he discovers is no more his concern than the
particular application to which we choose to put it:
We are then left to face the task not merely of direct-
ing the applications of science to the good of civiliza-
tion, but also the other task, more difficult and more
serious, of discovering what science as a whole means.
The facts which the special sciences have established:
how do they combine with one another, how do they
combine with our other informations and experiences?
When we have added together what the specialists
tell us they have established, and put these finds along-
side our inherited principles, with what sort of picture
or map of the world and ourselves are we presented,
and how with this map (enlarged or restricted) are
we going to set our course?

Briefly, if science means cosmic nonsense, if physics
is the tortoise on which all the other sciences stand,
and if physics establishes that the universe is an im-
mense senseless machine, then we must face up to the
fact. We and we alone are left conscious and directive
in a blind cosmos, we alone have vision and reason.
We must therefore act on that knowledge. But when

23
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we have withdrawn our attention from the Universe
—because it is fundamentally meaningless, it has no
message for us and we have no control over it—we
have to concentrate on ourselves. Here then biology
becomes, owing to the abdication or disposal of phy-
sics, the primary science. Life alone concerns us who
alone are alive in a desert of matter, which leads
nowhere and which we are helpless to shape. Biology
however throws doubts on this division between
ourselves and the universe. We are conscious, alive;
but liveness biology traces down to such dim move-
ments that no one can say where chemistry ends and
biology begins, and as to consciousness it too seems
to dawn as imperceptibly, beginning as the faintest
of dreams and growing without break to the full
intensity of self-conscious individual awareness. This
raises the question: if we are an integral part of the
universe, a rare but natural product, and the universe
is blind, how can we see? If it is bound, how can we be
free? That question arising, the focus of our attention
(shifted and narrowed already from the universe) has
to be shifted and narrowed still further, from biology
and all life, to our minds and the manner in which
they apprehend and understand. As biology doubted
whether our living bodies were as separate from the
dead universe as we assumed, so psychology in its
turn doubts whether our enquiring minds are really
as detached from the living body and its matrix the
‘dead universe’, as we took for granted.

The question then we lay folk have to ask is a
double one: does science decide we can form adequate

24
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pictures of ourselves and the universe, and if so are
those pictures able to be combined into one single
picture, a Natural Philosophy—natural’ because the
bits are all there to hand, anyone can pick up the
pieces for themselves, anyone can see for himself the
facts, that do not need special faculties to find them,
but are all here and now; ‘philosophy’ because these
facts, when they are all put together, none left out
and none discarded, give a general consistent pattern?
Do they make a single meaning? I do not think that
question has been answered as yet. At the same time
I am certain that no question is more important. It is
for our age the Sphinx’s challenge; either we must
answer it or perish, for if we cannot make a consistent
meaning of what we find, if we cannot decide whe-
ther Life has purpose or direction, if we fail to con-
clude whether ‘the universe is friendly’t or hostile or
indifferent, then we are done. We know too much—
practically we are too dependent on this knowledge
for our comfort, our ‘security’ and our power—to
retreat voluntarily.

If we cannot find out what the world now means
in this bigger focus science has given us, we shall go
on using the new powers for the old aims and we
shall smash civilization. The only thing which can
make man safe against himself, armed as he now is
with superhuman power, is to discover superhuman
purpose. He will never willingly relinquish the
power: then he must find the purpose. This crisis is

1 F. W. H. Myers: ‘If there is one question I might ask the
Sphinx it would be—TIs the Universe friendly?’
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I think also realized by such scientists as are both
specialists and also philosophers, men of double focus
who can leave their microscope or their telescope,
and still carrying in their mind’s eye what they have
seen, look out on the world as its citizens, and wonder
where their special knowledge may be worked in and
made to serve.

There was a time when such were inclined to
think they had a revelation—if a very Protestant one.
Glory to man in the highest, for man is the master
of things, had sung Swinburne, and perhaps this
exultation over an elder and sometimes needlessly
obscurantist and harsh authority brought a flush even
to the scientific pale cast of thought. Might not man
be marvellously free, using, unrestrained by super-
stition, powers which would raise him above accident
and circumstance? Surely, and should he not go
further and with the antiseptic ray of science sterilize
the universe of those spores of superstition still lurking
in it? Was not truth, the whole truth, his alone? Did
not he at last see life steadily and whole, and so was
he not able and bound to promulgate the final mean-
ing of things? ‘Natural philosophy’, was not that a
philosophy in which religion was dissipated (product
of disproved anthropomorphism); art relegated from
vision to fantasy—an amiable play of imagination
and within bounds permissible—and values disposed
of as hypertrophied instincts—sometimes socially
useful. The progress of science itself has undermined
this assurance. The philosophic scientist is now aware
how unscientific it is for the scientist to assume that
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he, and he alone, has full objective apprehension of
the universe, that he now at last sees things as they
are and all others were deluded. His instruments tell
him of scores of octaves of radiation to which his
senses cannot respond. His psychology informs him
of the highly selective, distorted and fragmentary
nature of those impressions which he calls data. He
learns that the aperture of the mind can be shifted as
can the aperture of a telescope and when that is done
other data may be apprehended.

The vision of the artist, the intuition of the saint,
cannot be dismissed, without examination, as obvi-
ously illusory.

Science, then, the analytic method which does not
question its data, and does not doubt they will give
the clue to the structure of the universe and the
meaning of life, is now extending still further its
enquiry. It realizes that it needs the co-operation of
other observers who attempt with equal honesty,
patience and descriptiveness to set down their find-
ings. In short, science is again of necessity about to
attempt a new cosmology which may be the sanction
of a new ethic, a new description of nature with a
new deduction of how, in the face of such facts, it is
natural and reasonable to live.

This effort is a supreme one. To attempt it in the
present age of specialization we all, specialists and
ordinary men chiefly concerned with full-scale living,
must combine. Science is neither a destroyer of sense
and meaning, nor a specialized irresponsible activity
unaffecting and unaffected by life and the responsi-
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bility of responsible living; nor yet again in itself, and
by itself, a complete interpretation of reality. It is the
peculiar contribution of our age to the meaning of
life and the understanding of the universe. Because
of that we must all work at it to bring this vast con-
tribution as a single unit, an essential and hitherto
neglected part of philosophy, to join up in a whole
with those other apprehensions which we have
inherited and still employ.

Science, and the intuitive method (expressed most
commonly in art and religion), the analytic and the
integral approaches, these may now hope to combine
to make at last a fully valid natural philosophy. Before
that is possible we must however link the sciences
into their single unit. To do that, liaison officers
between the sciences and then further between the
analytic and the integral methods, are necessary.
Such men do not at present exist. In consequence
journalists who have realized the importance of
science and the necessity of this advance of the subject
as a whole, have had to attempt the task. Such tenta-
tive efforts have proved two things: first that there is
a popular demand for such liaison work, and secondly
that this work can only be undertaken adequately by
specially equipped persons. The faults of this book
may well be its most useful contribution, because they
will establish the need for those liaison experts who
will both co-ordinate science in itself and also com-
bine that co-ordinated science with those other
apprehensions of reality which will make a fully
valid Philosophy of Life.
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Chapter 1
The Full Range

*

(a) How our dividing-up ends size; but size
turns info energy
I ast year was certainly a great physics year, and if

all science depends on physics, we have good
reason for starting our review with a bird’s-eye-
view of the main advances on the physics front.
Early in the spring there appeared the following
bulletin—it ran: ‘Professor F. Joliot and Madame
Irene Curie Joliot have succeeded in their Paris
laboratory in inducing artificial radioactivity by
obtaining positrons from bombardment of boron
with alpha particles.” I know that does not sound very
startling or even very illuminating; and yet, in spite
of all the other sensations there were in the news—the
scandals in France, the alarms in Spain, the excitement
in Germany—that scrap of news was worth all of
them. When all the political scares and excursions of
to-day have become as difficult to recall as the track
of last week’s thunderstorm or snow-squall, that bit
of news will be remembered. Say in 1960, when
people looking back ask each other: ‘Did anything
really important take place early in 19347 I think it is
most likely the answer will be just that line—
‘Positrons were obtained by bombarding boron with
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THE FRONT OF PHYSICS
alpha particles.” For the truth is that what is hidden

under those decently obscure words is nothing less
than our old, and none too reputable friend, trans-
mutation. Even that word is long enough to put
some people off. So let us be brutally frank. Let us
call a spade a spade and call transmutation alchemy.
For that is what it is. It is turning one element into
another. It is doing what sober science long thought
could only be a childish dream. And it is not merely
making a fairy-tale come true—with all the awkward
consequences that arise when that sort of thing hap-
pens—it is also doing what even the old alchemists
never dreamt transmutation could do. It is actually
making new elements, elements which we have
never found in nature. Human beings have now
found out how to create completely new substances.
It is true that like fairy gold they do not stay long
enough and are not in sufficient amounts for us to
make use of them at present. But they are here long
enough for us to discover something quite un-
expected about them. They are new radioactive sub-
stances. That is, these are new elements which can
send out atomic energy just as does radium. As it
were they effervesce with that fabulous energy which
we now know is locked up inside every atom, and
which if we could tap it would give us so much
power that we should not care whether we could
turn all the lead of the world into gold or into
platinum. And not only should we have supplies of
power, light and heat so that we should never again

have to think of scarcity, but beside all that, these
32



HOW OUR DIVIDING-UP ENDS SIZE

radiations give us a power over disease which is
perhaps the most precious and the most unexpected
of all these strange gifts.

There is sufficient reason for starting this diary with
a physics entry, for really no other branch of science
can matter so much to all of us, and this news from
the physics front is really tremendously exciting—
things are happening there far faster during these
months than anyone dared hope. Since the above
bulletin was issued fresh confirmations and reports of
further advances have been pouring in to this very
moment from here and from America.

Still, just because these discoveries are so funda-
mental, just because what is being found lies so deep
down out of our ordinary sight, it needs some ex-
plaining before we can realize what is up. This story,
which is the story of the most exciting hunt men have
ever gone on, is so hard to follow because the bul-
letins come out in such scraps, and these scraps, as is
plain from this one, sound so obscure. So perhaps it
would not be out of place to give here a very sketchy
synopsis of the story of the super treasure hunt down
to to-day, down to those latest obscure stop-press
messages.

As far as we are concerned it all began of course
with the discovery of radioactivity when most of us
were children. Most of us remember the excitement
in 1898. Two French scientists—M. and Mme.
Curie—found radium. It is their daughter and her
husband who are to-day in the news. The scientific
world realized what the parents had done. This find,
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confirming work done with uranium, meant that
alchemy was no longer theoretically impossible. One
element was actually turning into another under
human eyes. Radium was transforming itself into
lead. And as theories interest scientists quite as much
as practical results, the scientific world was duly
impressed. But we, on the other hand, are more in-
terested in whether a find can be used than in what it
may mean. When then we were told that for all
practical purposes Alchemy and the release of atomic
cnergy were just as far off as ever they had been, we
began to lose interest. It seemed after all there was
nothing in all this for us but only for researchers—
men who can be interested in what really makes no
difference. We tried to hope that one day science
would learn how to do the extraordinary trick which
Nature had been discovered to be up to, but we were
not encouraged. It was true that every atom had
inside it these fabulous gifts, but we were told that it
was locked up with such strength that our puny
blows would never loosen it. It was true you could
knock it about a bit, but you only dented it; you
never split it; and unless you could cleave right into
its minute care you could not make it transmute.
Still, a good many of us remained hanging about,
keeping an eye on the news, as people remain after
the fire engine has gone away, still hoping there
might be a fire after all. Well, we have not waited in
vain. The fire is there, and considering what a fire it
is and the difficulties of getting at it, the search has
not taken so long. To cut a very complicated story
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short, in 1919 Lord Rutherford at Cambridge did
actually bring about the first chemical transmutation.
But of course he could only do so in quantities so
small that though it mattered immensely to science,
as a proof, it mattered not at all to us, who only want
a profit. The experiments were expensive and there
was nothing to show for them except that the theory,
that matter was really electrical force, was correct.
All that had been done was that man had succeeded
in making Nature, under exact and defined laboratory
conditions, do what for some twenty years we had
known that she did somehow. When aluminium was
played upon (bombarded is the scientific phrase, but
I think it raises in our minds altogether too big a
picture of those experiments which were really at
that stage very delicate), when aluminium was played
upon by atoms of the gas helium there were un-
mistakable signs that just here and there more energy
was coming out than was being put in. But the
symptoms were so slight that we should only have
thought that a great deal of energy was being shot
away just to get a few minute scintillations. Still the
scientists knew what they were after and were
properly encouraged.

So—as short-story writers say—another thirteen
years of constant work went by and then came
another break-through. You probably remember in
1932, again in Lord Rutherford’s laboratory, a re-
sounding blow was struck on the lock of the atomic
treasure chest.

And now at last we can begin to speak of bombard-
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ment. For in these experiments large electric charges
of hundreds of thousands of volts were hurled at the
cores of the atoms. The success was again scientifically
most gratifying, tiny sparks glittered out on the tar-
get. The gunners were making hits. Still, it remained
their victory, not ours. It is true you did get direct
hits on atoms and blew them up, and considering
their size you were rewarded. You saw the flash of
energy as they exploded. But the rub is in those
words con51dermg their size’. You were lucky if you
hit onc atom in thousands of millions. The rest re-
mained dark, obscure, unyielding. You could not
rouse them en masse. Far and away the greater part of
the target refused to light up. What then is remark-
able about the latest news? Quite simply it is this—
the target which up tll now the utmost efforts have
only made spark, has for a few moments smouldered.
What has actually been made happen is this: in all
other former experiments in atom bombardment the
moment you stopped bombarding the target went
dead. In this year’s experiments when the bombard-
ment is stopped the target continues to be disturbed.
The radioactivity you have struck up actually con-
tinues for a few moments going on its own. [ thmk
this discovery is only to be compared with man’s
other super-discovery after which he ceased to
be an animal and became a man—the discovery of
fire. Just look how uncannily similar the steps in
the two discoveries have been. The cave man chip-
ping his flints saw the first chance-made sparks.
In 1898 men first catch sight of radioactivity. Next
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the cave man discovers he can make sparks for fun
whenever he likes, but they die as soon as they flash.
That stage is paralleled by the radioactive work till
to-day. Then comes the turning point in man’s mas-
tery of fire when he sees the first fizzle, he sees the
sparks continuing to run about in the dry grass after
he has stopped striking. The news of our now being
able to make radioactivity catch on shows that we
have now reached the same point. We can make
radioactive material.

What is the use? Well, just think what is the present
need for radium in cancer treatment alone. There is
not a first-rate general hospital throughout the world
that is not begging for more. Do you know that to
meet this world-wide need of the two thousand
million people in the world, some two hundred
million of whom may die of cancer if they live until
they reach the cancer age, and cancer is still uncured,
the whole available supply of radium is under two
pounds in weight. If we can actually create fresh
radioactive substances which would act as radium
acts, could any gift be a greater blessing to humanity?
It is true that the clements which have been made
radioactive do not at present remain active for long.
The aluminium which was first lit up in this way went
on only for four minutes, while the boron first fizzled
for a quarter of an hour, but already, in America, it has
now been made to keep going for an hour. And even
longer spells are now on record for artificial radio-
actives. So not only are we making a beginning but
that beginning is going ahead very fast.
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Another need which may be met by this power to
make materials become radioactive is the need for
helium. Dr. Eckener, the great Zeppelin master-
pilot, was here this year (1934). He showed that we
can have a world-wide airship service to-day, but an
essential safety-first necd is an inexhaustible supply of
this gas helium, which is both so light and also non-
inflammable. At present we depend for our supplies
of it chiefly on natural sources coming out of the
earth in quite a few places. But all radioactive sub-
stances give off helium. So if we can carry out the
laboratory experiments on a large scale, while we
make stuff to save life we could collect from it as a
by-product the gas whereby airship communication
linking the world, is brought a great stride nearer.
We must look out or otherwise these things will be
here before we have time to see they are used for the
best. Art is long, life is short, but science is now so fast
that we have to plan for a very different world from
that we were born into. Indeed, physics is now such
an active science that we cannot say what new use and
power may not at any moment be put in our hands;
here are some examples of particular finds which may
lead to further great discoveries. The simplest of these
but not the least surprising is this strange stuff, heavy
water. Quite apart from all its other odd properties—
it has many—this fact, that there can be waters of
different weights, came as a great surprise. To talk of
heavy water to our grandparents would have seemed
as absurd as talking of a ton of coal weighing a great
deal. Sdll, there is this stuff now for us to see—heavy
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water being turned out by the gallon. And it is full of
peculiarities which obviously mark it off from the
ordinary water which we thought was the only
possible water. It freezes and boils at different tem-
peratures from ordinary water, and there is some-
thing even stranger, something even sinister about it.
Though all the difference about it is that it is water a
little heavier than common water, it acts almost like a
poison. If seeds are put into it, instead of sprouting
freely as they do in common water, they grow badly.
Even yeast cclls are not at all happy if given a wetting
with this fluid. This shows how much more delicately
balanced life is than we have thought. All life needs
water as much as it needs air. Yet alter the water by
an atom and what is litcrally the water of life becomes
deadly. Still, to deepen the mystery, now comes the
news that some bacteria thrive in heavy water; less
poisonous forms of Life, however, cannot stand it.
In America where the water was first made they have
not only damped down seeds with it: they have given
a drink of it to a mouse. The mouse behaved as
though it were drunk. It is doubtful, however,
whether heavy water would ever have become a rival
to whisky, even if prohibition had not been repealed,
for it is very expensive to make and is evidently found
nowhere in ordinary water. It was thought that if
anywhere it ought to be found in the Dead Sea,
because there the water which is poured into this huge
stagnant pool never escapes, but is kept from over-
flowing simply by evaporation. Careful tests have
now been carried out and it is certain that the whole
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of the water in the Dead Sea is not a scruple heavier
than an equal volume of any other water. Heavy
water is however found in minute quantities in cer-
tain places. Those places are liquid batteries—electric
cells which have been replenished again and again
with fresh water. The water which gets left behind
is found to contain traces of this strange water. And
this, roughly speaking, is the method of getting it—to
electrif