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not some pursuits that we practise because they are good in themselves,
and some pleasures that are final? And is not this among them? I have
sometimes dreamt, at least, that when the Day of Judgment dawns and
the great conquerors and lawyers and statesmen come to receive their
rewards—their crowns, their laurels, their names carved indelibly upon
imperishable marble—the Almighty will turn to Peter and will say, not
without a certain envy when He sees us coming with our books under
our arms, “Look, these need no reward. We have nothing to give them
here. They have loved reading.”

GORDON E. BIGELOW

Gordon E. Bigelow {1919-), a native of Springfield, Massachusetts, teaches
American literature at the University of Florida. He served in the Army
Air force (1941-1945). His books are Rhetoric and American Poetry of
the Early National Period (1960) and Frontier Eden, The Literary Career of
Marjorie Kinnan Rawlings (1966).

A PRIMER OF EXISTENTIALISM

This essay outlines the essential twentieth-century concept, by whatever
name it is known. Almost any twentieth-century writer will fit somewhere
into its frame, convincing us as we read that Bigelow's thesis is valid: we
need to understand his six points of existentialism to understand ourselves
and our world. How do you and your attitudes fit into this picture? Do
people you know-—books, mavies—also fit? How clearly does Bigelow
state his thesis—and where? Underline those words in his style that seem
" fresh or unusual. .

For some years I fought the word by irritably looking the other way

. whenever 1 stumbled across it, hoping that like dadaism and some of
the other “isms” of the French avant garde it would go away if I
ignored it. But existentialism was apparently more than the picture it
evoked of uncombed beards, smoky basement cafes, and French beat-
niks regaling one another between sips of absinthe with brilliant varia-
tions on the theme of despair. It turned out to be of major importance
to literature and the arts, to philosophy and theology, and of increasing
importance to the social sciences. To learn more about it, I read several
of the self-styled introductions to the subject, with the baffled sensation
of a man who reads a critical introduction to a novel only to find that
he must read the novel before he can understand the introduction.
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Therefore, I should like to provide here something most discussions of
existentialism take for granted, a simple statement of its basic charac-
teristics. This is a reckless thing to do because there are several kinds
of existentialism and what one says of one kind may not be true of
another, but there is an area of agreement, and it is this common ground
that I should like to set forth here. We should not run into trouble so
long as we understand from the outset that the six major themes out-
lined below will apply in varying degrees to particular existentialists. A
reader should be able to go from here to the existentialists themselves,
to the more specialized critiques of them, or be able to recognize an ex-
istentialist theme or coloration in literature when he sees it.

A word first about the kinds of existentialism. Like transcendentalism
of the last century, there are almost as many varieties of this ism as
there are individual writers to whom the word is applied (not all of
them claim it). But without being facetious we might group them into
two main kinds, the ungodly and the godly. To take the ungodly or
atheistic first, we would list as the chief spokesmen among many others
Jean-Paul Sartre, Albert Camus, and Simone de Beauvoir. Several of
this important group of French writers had rigorous and significant
experience in the Resistance during the Nazi occupation of France in
World War II. Out of the despair which came with the collapse of
their nation during those terrible years they found unexpected strength
in the single indomitable human spirit, which even under severe torture
could maintain the spirit of resistance, the unextinguishable ability to
say “No.” From this irreducible core in the human spirit, they erected
after the war a philosophy which was a twentieth-century variation of
the philosophy of Descartes. But instead of saying “I think, therefore I
am,” they said “I can say No, therefore I exist.” As we shall presently
see, the use of the word “exist” is of prime significance. This group is
chiefly responsible for giving existentialism its status in the popular
mind as a literary-philosophical cult. _ :

(Of the godly or theistic existentialists we should menticn first a mid-
nineteenth-century Danish “writer, Sgren Kierkegaard; fwo  contem-
porary French Roman Catholics, Gabriel Marcel and Jacques Maritain;
two Protestant theologians, Paul Tillich and Nicholas Berdyaev; and
Martin Buber, an important contemporary Jewish theologian. Taken
together, their writings constitute one of the most significant develop-
ments in modern theology. Behind both groups of existentialists stand
other important figures, chiefly philosophers, who exert powerful in-
fluence upon the movement—Blaise Pascal, Friedrich Nietzsche, Henri
Bergson, Martin Heidegger, Karl Jaspers, among others. Several literary
figures, notably Tolstoy and Dostoieval=, =;» froguently (ted heraes
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existentialist attitudes and themes are prominent in their writings. The
eclectic nature of this movement should already be sufficiently clear
and the danger of applying too rigidly to any particular figure the gen-
eral characteristics of the movement which I now make bold to describe:

1. Existence before essence. Existentialism gets its name from an in-
sistence that human life is understandable only in terms of an individual
man'’s existence, his particular experience of life. It says that a man lives
(has existence) rather than is (has being or essence), and that every
man’s experience of life is unique, radically different from éveryone
else’s and can be understood truly only in terms of his involvement in
life or commitment to it. It strenuously shuns that view which assumes
an ideal of Man or Mankind, a universal of human nature of which
each man is only one example. It eschews the question of Greek phil-
osophy, “What is mankind?” which suggests that man can be defined
if he is ranged in his proper place in the order of nature; it asks instead
the question of Job and St. Augustine, “Who am 7" with its suggestion
of the uniqueness and mystery of each human life and its emphasis
upon the subjective or personal rather than the objective or impersonal.
From the outside a man appears to be just another natural creature ;
from the inside he is an entire universe, the center of infinity. The ex-
istentialist insists upon this latter radically subjective view, and from
this grows much of the rest of existentialism.

2. Reason is impotent to deal with the depths of human life. There
are two parts to this proposition—first, that human reason is relatively
weak and imperfect, and second, that there are dark places in human
life which are “nonreason” and to which reason scarcely penetrates.
Since Plato, Western civilization has usually assumed a separation of
reason from the rest of the human psyche, and has glorified reason as
suited to command the nonrational part. The classic statement of this
separation appears in the Phaedrus, where Plato describes the psyche
in the myth of the chariot which is drawn by the white steeds of the
emotions and the black unruly steeds of the appetites. The driver of
the chariot is Reason who holds the reins which control the horses and
the whip to subdue the surging black steeds of passion. Only the driver,
the rational nature, is given human form; the rest of the psyche, the
nonrational part, is given a lower, animal form. This separation and
exaltation of reason is carried further in the allegory of the cave in
the Republic. You recall the sombre picture of human life with which
the story begins: men are chained in the dark in a cave, with their
backs to a flickering firelight, able to see only uncertain shadows mov-
ing on the wall before them, able to hear only confused echoes of
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sounds. One of the men, breaking free from his chains, is.able to turn
and look upon the objects themselves and the light which casts the
shadows; even, at last, he is able to work his way entirely out of the
cave into the sunlight beyond. All this he is able to do through his
reason; he escapes from the bondage of error; from time and change,
from death itself, into the realm of changeless eternal ideas or Truth,
and the lower nature which had chained him in darkness is left behind.
Existentialism in our time, and this is one of its most important
characteristics, insists upon reuniting the “lower” or irrational parts of
the psyche with the “higher.” It insists that man must be taken in his
wholeness and not in some divided state, that whole man contains not
only intellect but also anxiety, guilt, and the will to power—which
modify and sometimes overwhelm the reason. A man seen in this light
is fundamentally ambiguous, if not mysterious, full of contradictions
and tensions which cannot be dissolved simply by taking thought.
“Human life,” said Berdyaev, “is permeated by underground streams.”
One is reminded of D. H. Lawrence’s outburst against Franklin and
his rational attempt to achieve moral perfection: “The Perfectability
of Man! . . . The perfectability of which man? I am many men. Which
of them are you going to perfect? I am not a mechanical contrivance.
- - . It's a queer thing is a man’s soul. It is the whole of him. Which
means it is the unknown as well as the known. . . . The soul of man is
a dark vast forest, with wild life in it.” The emphasis in existentialism is
not on idea but upon the thinker who has the idea. I accepts not only
his power of thought, but his contingency and fallibility, his frailty, his
body, blood, and bones, and above all his death. Kierkegaard empha-
sized the distinction between subjective truth (what a person is) and
objective truth (what the person knows), and said that we encounter
the true self not in the detachment of thought but in the invelyement
and agony of choice and in the pathos of commitment to our choice.
This distrust of rational systems helps to explain why many existential
writers in their own expression are paradoxical or prophetic or gnomic,
why their works often belong more to literature than to philosophy.
3. Alienation or estrangement. One major result of the dissociation
of reason from the rest of the psyche has been the growth of science,
which has become one of the hallmarks of Western civilization, and an
ever-increasing rational ordering of men in society. As the existentialists
view them, the main forces of history since the Renaissance have
progressively separated man from concrete earthy existence, have
forced him to live at ever higher levels of abstraction, have collectivized
individual man out of existence, have driven God from the heavens. or
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what is the same thing, from the hearts of men. They are convinced
that modern man lives in a fourfold condition of alienation: from God,
from nature, from other men, from his own true self.

The estrangement from God is most shockingly expressed by
Nietzsche’s anguished cry, “God is dead,” a cry which has continuously
echoed through the writings of the existentialists, particularly the
French. This theme of spiritual barrenness is a commonplace in litera-
ture of this century, from Eliot’s “Hollow Man” to the novels of Dos
Passos, Hemingway, and Faulkner. It often appears in writers not
commonly associated with the existentialists as in this remarkable
passage from A Story-Teller’s Story, where Sherwood Anderson de-
scribes his own awakening to his spiritual emptiness. He tells of walk-
ing alone late at night along a moonlit road when,

I had suddenly an odd, and to my own seeming, a ridiculous desire
to abase myself before something not human and so stepping
into the moonlit road, I knelt in the dust. Having no God, the gods
having been taken from me by the life about me, as a personal
God has been taken from all modern men by a force within that
man himself does not understand but that is called the intellect, I
kept smiling at the figure I cut in my own eyes as I knelt in the
road. .. .

There was no God in the sky, no God in myself, no conviction
in myself that I had the power to believe in a God; and so I merely
knelt in the dust in silence and no words came to my lips.

In another passage Anderson wondered if the giving of itself by an entire
generation to mechanical things was not really making all men impo-
tent, if the desire for a greater navy, a greater army, taller public
buildings, was not a sign of growing impotence. He felt that Puritanism
and the industrialism which was its offspring had sterilized modern life,
and proposed that men return to a healthful animal vigor by renewed
contact with simple things of the earth, among them untrammeled sex-
ual expression. One is reminded of the unkempt and delectable raffish-
ness of Steinbeck’s Cannery Row or of D. H. Lawrence’s quasi-religious
doctrine of sex, “blood-consciousness” and the “divine otherness” of
animal existence.

Man’s estrangement from nature has been a major theme in literature
at least since Rousseau and the Romantic movement, and can hardly be
said to be the property of existentialists. But this group nevertheless
adds its own insistence that one of modern man’s most urgent dangers
is that he builds ever higher the brick and steel walls of technology
which shut him away from a health-giving life according to “nature.”
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Their treatment of this theme is most commonly expressed as part of a
broader insistence that modern man needs to shun abstraction and re-
turn to “concreteness” or “wholeness.”

A third estrangement has occurred at the social level and its sign is
growing dismay at man’s helplessness before the great machine-like
colossus of industrialized society. This is another major theme of West-

‘ern literature, and here again, though they hardly discovered the

danger or began the protest, the existentialists in our time renew the
protest against any pattern or force which would stifle the unique and
spontaneous in individual life. The crowding of men into cities, the sub-
division of labor which submerges the man in his economic function,
the burgeoning of centralized government, the growth of advertising,
propaganda, and mass media of entertainment and communication—

‘all the things which force men into Riesman’s “Lonely Crowd”—these

same things drive men asunder by destroying their individuality and
making them live on the surface of life, content to deal with.things
rather than people. “Exteriorization,” says Berdyaev, “is the source of
slavery, whereas freedom is interiorization. Slavery always indicates
alienation, the ejection of human nature into the external.” This kind
of alienation is exemplified by Zero, in Elmer Rice’s play “The Adding
Machine.” Zero’s twenty-five years as a bookkeeper in a department
store have dried up his humanity, making him incapable of love, of
friendship, of any deeply felt, freely expressed emotion. Such estrange-
ment is often given as the reason for man’s inhumanity to man, the
explanation of injustice in modern society. In Camus’ short novel, aptly
called The Stranger, a young man is convicted by a court of murder.
This is a homicide which he has actually committed under extenuating
circumstances. But the court never listens to any of the relevant evi-
dence. seems never to hear anything that pertains to the crime itself:
it convicts the young man on wholly irrelevant grounds—because he
had behaved in an unconventional way at his mother’s funeral the day

“before the homicide. In this book one feels the same dream-like distor-

tion of reality as in the trial scene in Alice in Wonderland, a suffocating
sense of being enclosed by events which are irrational or absurd but
also inexorable. Most disturbing of all is the young man’s aloneness,
the impermeable membrane of estrangement which surrounds him and
prevents anyone else from penetrating to his experience of life or
sympathizing with it.

The fourth kind of alienation, man’s estrangement from his own true
self, especially as his nature is distorted by an exaltation of reason, is
another theme having an extensive history as a major part of the Ra-
mantic revolt. Of the many writers wha “roxr the thene, Mawthors -
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comes particularly close to the emphasis of contemporary existentialists.
His Ethan Brand, Dr. Rappaccini, and Roger Chillingworth are a recur-
rent figure who represents the dislocation in human nature which
results when an overdeveloped or misapplied intellect severs “the
magnetic chain of human sympathy.” Hawthorne is thoroughly existen-
tial in his concern for the sanctity of the individual human soul, as well
as in his preoccupation with sin and the dark side of human nature,
which must be seen in part as his attempt to build back some fullness
to the flattened image of man bequeathed to him by the Enlightenment.
Whitman was trying to do this when he added flesh and bone and a
sexual nature to the spiritualized image of man he inherited from Emer-
son, though his image remains diffused and attenuated by the same
cosmic optimism. Many of the nineteenth-century depictions of man
represent him as a figure of power or of potential power, sometimes as
daimonic, like Melville’s Ahab, but after World War | the power is
gone; man is not merely distorted or truncated, he is hollow, powerless,
faceless. At the time when his command over natural forces seems to be
unlimited, man is pictured as weak, ridden with nameless dread. And
this brings us to another of the major themes of existentialism.

4. “Fear and trembling,”” anxiety. At Stockholm when he accepted
the Nobel Prize, William Faulkner said that “Our tragedy today is a
general and universal physical fear so long sustained by now that we
can even bear it. There are no longer problems of the spirit. There is
only one question: When will I be blown up?” The optimistic vision of
the Enlightenment which saw man, through reason and its extensions in
science, conquering all nature and solving all social and political prob-
lems in a continuous upward spiral of Progress, cracked open like a
melon on the rock of World War 1. The theories which held such high
hopes died in that sickening and unimaginable butchery. Here was »
concrete fact of human nature and society which the theories could
not contain. The Great Depression and World War II deepened the
sense of dismay which the loss of these ideals brought, but only with
the atomic bomb did this become an unbearable terror, a threat of
instant annihilation which confronted all men, even those most in-
sulated by the thick crust of material goods and services. Now the
most unthinking person could sense that each advance in mechanical
technique carried not only a chromium and plush promise of comfort
but a threat as well.

Sartre, following Kierkegaard, speaks of another kind of ‘anxiety
which oppresses modern man—"the anguish of Abraham”—the neces-
sity which is laid upon him to make moral choices on his own respon-
sibility. A military officer in wartime knows the agony of choice which
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forces him to sacrifice part of his army to preserve the rest, as does a

man in high political office, who must make decisions affecting the lives

of millions. The existentialists claim that each of us might make moral

decisions in our own lives which involve the same anguish. Kierkegaard

finds that this necessity is one thing which makes each life unique,

which makes it impossible to speculate or generalize about human

life, because each man’s case is irretrievably his own, something in

which he is personally and passionately involved. His book Fear and

Trembling is an elaborate and fascinating commentary on the Old

Testament story of Abraham, who was commanded by God to sacrifice
his beloved son Isaac. Abraham thus becomes the emblem of man who

must make a harrowing choice, in this case between love for his son

and love for God, between the universal moral law which says categori-

cally, “thou shalt not kill,” and the unique inner demand of his religious

faith. Abraham’s decision, which is to violate the abstract and collective

moral law, has to be made not in arrogance but in fear and trembling,

one of the inferences being that sometimes one must make an exception
to the general law because he is (existentially) an exception, a concrete
being whose existence can never be completely subsumed under any
universal,

5. The encounter with nothingness. For the man alienated from
de, from nature, from his fellow man and from himself, what is left at
last but Nothingness? The testimony of the existentialists is that this is
where modern man now finds himself, not on the highway of upward
Progress toward a radiant Utopia but on the brink of a catastrophic
precipice, below which yawns the absolute void, an uncompromised
black Nothingness. In one sense this is Eliot's Wasteland inhabited by
his Hollow Man who is : -

. Shape without form, shade without color
Paralyzed force, gesture without motion.

That is what moves E. ‘A. Robinson’s Richard Cory, the man who is
everything that might make us wish that we were in his place, to go
home one calm summer night and put a bullet through his head.

One of the most convincing statements of the encounter with Noth-
ingness is made by Leo Tolstoy in “My Confession.” He tells how in
good health, in the prime of life, when he had everything that a man
could desire—wealth, fame, aristocratic social position, a beautiful wife
and children, a brilliant mind and great artistic talent in the height of
their powers, he nevertheless was seized with a growing uneasiness, 1
nameless discontent which he vr R e i e
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ence was like that of a man who falls sick, with symptoms which he
disregards as insignificant; but the symptoms return again and again
until they merge into a continuous suffering. And the patient suddenly
is confronted with the overwhelming fact that what he took for mere
indisposition is more important to him than anything else on earth, that
it is death! “I felt the ground on which I stood was crumbling, that
there was nothing for me to stand on, that what I had been living for
was nothing, that I had no reason for living. . . . To stop was impossible,
to go back was impossible; and it was impossible to shut my eyes so as
to see that there was nothing before me but suffering and actual death,
absolute annihilation.” This is the ““Sickness Unto Death”” of Kierkegaard,
the despair in which one wishes to die but cannot. Hemingway’s short
story, “A Clean, Well-Lighted Place” gives an unforgettable expression
of this theme. At the end of the story, the old waiter climbs into bed
late at night saying to himself, “What did he fear? It was not fear or
dread. It was a nothing which he knew too well. It was all a nothing
and a man was nothing too. . . . Nada y pues nada, y nada y pues nada.”
And then because he has experienced the death of God he goes on to
recite the Lord’s Prayer in blasphemous despair: “Our Nothing who are
in Nothing, nothing by thy nothing. . . .” And then the Ave Maria,
“Hail nothing, full of nothing. . . .” This is stark, even for Hemingway,
but the old waiter does no more than name the void felt by most peo-
ple in the early Hemingway novels, a hunger they seek to assuage with
alcohol, sex, and violence in an aimless progress from bar to bed to bull-
ring. It goes without saying that much of the despair and pessimism in
other contemporary authors springs from a similar sense of the void in
modern life.

6., Freedom. Sooner or later, as a theme that includes all the others,
the existentialist writings bear upon freedom. The themes we have out-
lined above describe either some loss of man’s freedom or some threat
to it, and all existentialists of whatever sort are concerned to enlarge
the range of human freedom.

For the avowed atheists like Sartre freedom means human autonomy.
In a purposeless universe man is condemned to freedom. because he is
the only creature who is “self-surpassing,” who can become something
other than he is. Precisely because there is no God to give purpose to
the universe, each man must accept individual responsibility for his
own becoming, a burden made heavier by the fact that in choosing
for himself he chooses for all men “the image of man as he ought to
be.” A man is the sum total of the acts that make up his life—no more,
no less—and though the coward has made himself cowardly, it is always
possible for him to change and make himself heroic. In Sartre’s novel,
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The Age of Reason, one of the least likable of the characters, almost
overwhelmed by despair and self-disgust at his homosexual tendencies,
is on the point of solving his problem by mutilating himself with a razor,
when in an effort of will he throws the instrument down, and we are
given to understand that from this moment he will have mastery over
his aberrant drive. Thus in the daily course of ordinary life must men
shape their becoming in Sartre’s world.

The religious existentialists interpret man’s freedom differently. They
use much the same language as Sartre, develop the same themes con-
cerning the predicament of man, but always include God as a radical
factor. They stress the man of faith rather than the man of will. They
interpret man’s existential condition as a state of alienation from his
essential nature which is God-like, the problem of his life being to heal
the chasm between the two, that is, to find salvation. The mystery and
ambiguity of man’s existence they attribute to his being the intersection
of two realms. “Man bears within himself,” writes Berdyaev, “the image
which is both the image of man and the image of God, and is the image
of man as far as the image of God is actualized.” Tillich describes salva-
tion as “the act in which the cleavage between the essential being and
the existential situation is overcome.” Freedom here, as for Sartre, in-
volves an acceptance of responsibility for choice and a commitment to
one’s choice. This is the meaning of faith, a faith like Abraham’s, the
commitment which is an agonizing sacrifice of one’s own desire and will
and dearest treasure to God’s will.

A final word. Just as one should not expect to find in a particular
writer all of the characteristics of existentialism as we have described
them, he should also be aware that some of the most striking expressions
of existentialism in literature and the arts come to us by indirection,
often through cymbols or through innovations in conventiona! form.
Take the preoccupation of contemporary writers with time. In The Sound
and the Fury, Faulkner both collapses and expands normal clock time,
or by juxtapositions of past and: present blurs time into a single amor-
phous pool. He does this by using various forms of “stream of con-
sciousness” or other techniques which see life in terms of unique,
subjective experience—that is, existentially. The conventional view of
externalized life, a rational orderly progression cut into uniform seg-
ments by the hands of a clock, he rejects in favor of a view which sees
life as opaque, ambiguous, and irrational—that is, as the existentialist
sees it. Graham Greene does something like this in The Power and the
Glory. He creates a scene isolated in time and cut off from the rest of
the world, steamy and suffocating as if a bell jar had been placed over
it. Through this atmosphere fetid with impending death and human
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suffering, stumbles the whiskey priest, lonely and confused, pursued by
a police lieutenant who has experienced the void and the death of God.

Such expressions in literature do not mean necessarily that the authors
are conscious existentialist theorizers, or even that they know the writ-
ings of such theorizers. Faulkner may never have read Heidegger—or
St. Augustine—both of whom attempt to demonstrate that time is more
within a man and subject to his unique experience of it than it is outside
him. But it is legitimate to call Faulkner’s views of time and life “existen-
tial” in this novel because in recent years existentialist theorizers have
given such views a local habitation and a name. One of the attractions,
and one of the dangers, of existential themes is that they become like
Sir Thomas Browne’s quincunx: once one begins to look for them, he
sees them everywhere. But if one applies restraint and discrimination,
he will find that they illuminate much of contemporary literature and
sometimes the literature of the past as well.

ARTHUR KOESTLER

Arthur Koestler (1905-), born in Hungary and educated in Austria, fought
in the Communist forces in the Spanish Civil War (1936-1939). Captured
and condemned to death, then rescued by the British, he is now a British
subject and prominent author in his adopted language. In his first novel,
Darkness at Noon (1941), he anatomizes the Russian police state; in his
most recent, The Call Giris (1971), he deals with the world’s hope for
survival. This selection is from The Act of Creation (1964), “a study of
the conscious and unconscious in science and art.”

THE THINKING CAP

Koestler nicely ilfustrates the power of the thesis—or hypothesis—in
giving meaning to what we know and even in discovering and selecting
our facts, contrary to the idea, which science has inherited from Bacon,
of empirically gathering our facts to reach an inductive conclusion. Notice
how he states his thesis at the end of his first paragraph, then concedes a
point to empirical science, then supports his thesis with two quotations
from authorities and a series of persuasive examples.

I have repeatedly mentioned “shifts of attention” to previously ne-
glected aspects of experience which make familiar phenomena appear in
a new, revealing light, seen through spectacles of a different colour. At
the decisive turning points in the history of science, all the data in the
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field, unchanged in themselves, may fall into a new pattern, and be
given a new interpretation, a new theoretical frame.,

By stressing the importance of the interpretation (or reinterpretation)
of facts, I may have given the impression of underestimating the im-
portance of collecting facts, of having emphasized the value of theory-
making at the expense of the empirical aspect of science—an unforgiv-
able heresy in the eyes of Positivists, Behaviourists, and other theorists
of the anti-theory school. Needless to say, only a fool could belittle the
importance of observation and experiment—or wish to revert to Aris-
totelian physics which was all speculation and no experiment. But the
collecting of data is a discriminating activity, like the picking of flowers,
and unlike the action of a lawn-mower; and the selection of flowers
considered worth picking, as well as their arrangement into a bougquet,
are ultimately matters of personal taste. As T. H. Huxley has said in an
oft-quoted passage: .

Those who refuse to go beyond fact rarely get as far as fact; and
anyone who has studied the history of science knows that almost

every step therein has been made by . . . the invention of a hy-
pothesis which, though verifiable, often had little foundation to

start with. . ..

Sir Lawrence Bragg is the only physicist who shared a Nobel Prize
with his own father—for their joint work on analysing crystal structures
by means of X-rays, doubtless an eminently factual preoccupation,
which took two lifetimes. Yet in his book on The History of Science
he too concluded that the essence of science “lies not in discovering
facts, but in discovering new ways of thinking about them.”*

New facts do emerge constantly; but they are found as the result of a
search in a definite direction, based on theoretical considerations—as
Galle discovered the planet Neptune, which nobody had seen before, by

-directing his telescope at the celestial region which Leverrier’s calcula-

tions had indicated. This is admittedly an extreme case of observation
guided by theory; but it remains nevertheless true that it is not enough
for the scientist to keep his eyes open unless he has an idea of what
he is looking for.

The telescope is, of course, the supreme eye-opener and fact-finder
in astronomy; but it is rarely appreciated that the Copernican revolution
came before the invention of the telescope—and so did Kepler's New
Astronomy. The instruments which Copernicus used for observing the

* (Lordon: Cohen & West, 1948), p 157





