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by D. M. A. Mercer

IF we woke up one morning to find, hovering
over our city, a space-ship from a distant galaxy,
we would no doubt view it with very mixed feelings. But
after the initial surprise had subsided, the very practical
question would arise how could we get in touch with its
crew? If we did not, at best the ship might simply consider
that there was nothing of interest in the vicinity and go
away—and we would have lost an almost unique opportunity
of immense potentiality. But at worst, the ship might have
the means of destroying our whole planet. For a variety
of reasons, we would find it imperative to communicate
with the crew (or with the ship if, as may well be the case,
it is an unmanned robot).

But how should we start to communicate? Obviously there
is no point in flashing English messages in the Morse code.
What means should we use? Clearly this needs a good
deal of thinking through, and it is this subject which | want
to deal with—the basis of communication with alien
intelligent beings (I use the word “alien” in the science-
fiction sense; the inhabitant of another part of the physical
universe who may have no necessary common physical
traits with us).

All we know about these people is that they are intelligent
—they must be so, or they could never have built a space-
ship. Any communication must be on the basis of our
.common intelligence. This puts the problem in the best
way—what is the basis, the lowest common multiple, if
you like, of intelligence: something which is common no
matter how much its physical vehicle changes. If we can
understand this, we can understand how to communicate:
in fact the two problems are bound up with each other.

To start with our case of the space-ship which has
appeared in our vicinity, we assume that its builders are
(1) Intelligent; (2) At least as far advanced scientifically
as we are, and probably much more so; (3) Interested in
finding other intelligences. (This is probably a fair assump-
tion, as they have apparently sent an exploring spaceship
although it is not impossible that races who are completely
withdrawn and introverted exist.} (4) Ready to communicate
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and to receive signals, and also to try to interpret them.

This last point is important, and it needs some discussing.
The probe will obviously not expect communication in
its own language. In fact, we must both seek a common
language. This is rather like the problem set up in certain
branches of game theory. You are to meet someone in
London on a particular day, but neither of you has any
knowledge of the time or place; you must choose not
what seems obvious to you, but what you think he thinks
you will choose in the situation in which you both are, etc.
(You might in this case choose Piccadilly Circus at 12 noon,
for instance.)

To follow this thought up, we should ask what signals
would show that we are intelligent, and would be so
understood by the probe. Any signals we send must look
artificial—space is full of light and radio waves, and our
signals must clearly look as if they have not arisen from
a natural source.

| don’t want to spend time discussing the mechanics of
signalling, except to say that we are limited, over long
distances, virtually to two means: short-wave radio, and
“laser” light beams. For most purposes it appears that
radio is preferable. | might also remind you that such waves
travel at the speed of light; so to communicate with a
planet 10 light-years away, the round-trip signal would
take 20 years! Clearly there is little scope for rapidly
changing one’s mind while conversing.

In many cases, we are limited to sending a series of
identical signals in time—i.e. a train of pulses of elec-
tromagnetic energy, either radio beams or light beams.
One such series which has been suggested is a series
of prime numbers (numbers which have no factors, but
are divisible only by themselves and 1). If we send pulses
in groups of 1, 2, 3, 5, 7, 11, 13, 17.. etc., they will
clearly come from intelligent beings. No radio storms
in the galaxy, or any other natural process, will produce
prime numbers.

0440044000:¢00000..0000000..00000000000..0000000000000..

Fig. 1

They might be indicated as in Fig. 1, in which we choose

a fixed spacing in time for the pulses, indicated by the

space between symbols. A-dot means the absence of a
pulse, and a circle means a pulse.
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How to devise an interplanetary signal

We might also try a series of squares, 1, 4, 9, 16..., or
the digits of m, the ratio of the circumference of a circle
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Fig. 2
to its diameter, 3.141.592... (Fig. 2). This, being a ratio,
is independent of the units of measurement. It does however
raise the sort of point which we will be considering again—
can we assume that the circle is such a fundamental idea
that any intelligent being, however alien, will know it?
] think we can make this assumption; any being with any
knowledge of working materials, such as constructing
radio transmitters, must be familiar with the circle.

At this stage it might be pointed out that we could
make pictures. It has been suggested in the past that we
should build an enormous chain of beacons over a large
land-area, showing, for instance, Pythagoras' theorem

Fig. 3

(Fig. 3). If a space-ship were hovering overhead, this
would certainly be possible; although we might well want
to indicate that we had progressed further than the ancient
Greeks, and some more sophisticated diagram, of the sort
to be discussed later, might be more appropriate.

Such beacons however would be visible only to some-
thing close at hand—an alien space-ship orbiting the
earth, as | mentioned earlier. What if we tried to send
signals to a distant planet? Is there any way in which
we can send pictures to them?

Before discussing this, perhaps we should consider
two further fundamental points. One is that we assume
other alien races have eyes, or at any rate some corres-
ponding sense organs. The other is that they can understand
pictures, which are two-dimensional representations of
three-dimensional objects.

Here again, we feel that a sense of vision must be
essential to anyone with an advanced technology. Secondly,
we feel that such an advanced technology must deal in
pictures and diagrams. We may be wrong over this; there
may be races dependent entirely on tactile senses dealing
directly with three-dimensional objects. All we can say
is that it seems unlikely: this is the sort of thinking we
must however attend to if we are to establish a basis for
a universal intelligence.

While on this point, we ought to consider a little further
the modes which intelligence can take. There may be
some intelligent races which are completely withdrawn
and introspective, wishing to have no contact with anyone
outside. There may be others who are uninterested: they
may have solved all their political and economic problems,
and spend their time watching television.

There are two other cases which may raise problems;
one is the case of beings whose processes are very slow
compared to ours. Although they may be intelligent, it
would be virtually.impossible to communicate with them.
The other is the case of a civilization well versed in the
abstract virtues of goodness, truth and beauty, but without
any technology.

These would be difficult to communicate with—as a
superior alien community would have found the classical
Greeks—but | do not think there is an absolute bar.
| don't consider that any entirely abstract philosophy can
exist in isolation from the real world: even on this earth,
our most idealist philosophers slip in ideas of material
things—counting, for example—which they could not do
if in fact mind were the only thing which existed. (And
it is worth noting that the ancient civilizations have led,
in time, to our technological one.)

Returning to the problem of sending pictures, in fact it
is not too difficult to do so by a series of pulses. Suppose
we send a series as in Fig. 4. By itself it is not very

000.seesncsssnsccsenannsessasaOusnascanncascnncnesO00canne
eessesssasseOsnsncsssscanannseseOansesssssO000ccacnnnsnaaeaal
eevaensnesessssssnesveansOnansse000cussssanscceceOunnansnas
essseceesassnsnes0ccaass000caassncsssasaOuncsssnncassnnans
eovesassss0eeeae000uesasansnnsassOssnansscssasnnsaccannnnns
t20es920000uceasssaseanssOcsasansssssabssscssansasaanssOans
0O0OccscesansassseOsnscssasssnnsssesensseessOnnnses000uncnsns
eesssssanssOcsssnnnnsvsaennsncsseseOesnnsnsesO00usvecansanansa

cevscssesnsssOescansnnnasessassne Fig. 4

meaningful. If however we cut off each series beginning
with three circles, and put them all one above the other,
we have a diagram of a circle, Fig. 5. This of course is
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a form of scanning in exactly the same way as that carried
out in a television receiver.

Alien races may not have the same sort of television
of course—their sets may scan in a spiral—but we would
think that they would be intelligent enough to try various
ways of superimposing traces until they hit on a “meaning-
ful” one. (Here again | am assuming that “meaningful”
has the same connotation to any intelligent being—i.e.
that the ideas of “random” and “ordered” are universal.)

OaOsussssese0000aass5826000052s0e90e0su8000e0annnsesennssOueel
ses800e9e880255000es2e502sse06e¢00000:¢¢0:222:2000:225000s920ssr
002008008 88800000u2s2800080e2220seeO0svnnnnesenssOue0acalunnsnes
220000asssssass200.0 Fig. 6

There is in fact another way in which we can send

pictures in a rectangular array, Suppose we send a series
such as Fig. 6, starting and ending with one pulse, and












10

MESSAGES TO THE STARS (Continued from page 7)

40 years for an answer to come back

natural and artificial is a statistical one, and can readily
and quickly be applied, without studying each signal in
detail.

| might point out that we could learn 2 good deal about
the other planet just by the character of the radio signals,
quite apart from their information content. If the signals
appear at more or less fixed intervals, we might assume
that this represents the length of their day. The basic
frequency of their radio signal will slowly change, due to
the transmitter moving towards and away from us, due
to the rotations of the planet on its axis and about its star
(this is the well-known Doppler effect.) From a study of
this frequency, we could deduce these quantities, and
hence find something about their planet’'s behaviour. We
might even, from this, be able to identify their star.

It is necessary to digress to consider just how many
advanced communities there may be, as the type of signal
received (or the type we send) does depend on it.

AS far as we know, a small fraction of stars have
planets. For any planet to be able to support
life, it must be neither too hot nor too cold because life
depends on chemical reactions, which will proceed too
slowly at low temperatures, and will not proceed at high
temperatures because substances decompose. (We know
that the whole universe is made of the same materials we
are familiar with, and the same general laws of chemistry
apply.)

Thus only a fraction of planets will be at the appropriate
distance from their stars. Further, only certain types of
star are suitable; they must give a constant energy output
over the biological time-scale.

When all this has been worked out, the next problem is
how long may technologically advanced communities exist,
compared with the whole time life has existed on their
planet? This is a matter for speculation: perhaps by
sociologists. In our own case, for instance, we have had
radio for only some 60 years, while life has existed over
the vastly longer biologica! life-time scale.

If we can imagine advanced communities existing for
much longer than our 60 years, we arrive at the quite
speculative figure that there may be some hundred million
advanced communities throughout our universe (taking the
number of stars in the universe to be denoted by a 1 fol-
lowed by 21 zeros, i.e. one thousand million million million).

The general thinking in this section will be seen to stem
from one aspect of the “cosmological principle”— namely,
that there is no reason to assume that we on this earth
are unique, or specially privileged in any way.

This is not a very useful figure, because many of those
communities will be immense distances away. But to come
nearer, within 15 light-years of us there are seven “suit-
able” stars; within 50 light-years there are 100 “suitable”
stars. That is, there is a small probability that some
advanced communities are within hailing distance.

There is another conclusion to be drawn, however. The
lifetime of a technological community is probably so much
longer than the time we have had modern technology,
that nearly all the galactic communities are far more
advanced than we are. They may already be in a “galac-
tic" club, busy communicating; and they may maintain a
small subdepartment who are beaming messages at other
likely stars in the hope that they may discover some novice
community, just on the threshold of interstellar communi-
cation, to whom they can send their kindergarten messages

and gradually educate to their standards. It is a humbling
thought.

What all this means in practice is that we might find
that any other community could pay very little attention
to us. They may have thousands of likely stars to send
signals to; as they would not have vast numbers of trans-
mitters, we might receive signals only 1 day in 100 years
(and they might have been doing this for thousands of
years, of course without result).

This situation is perhaps rather pessimistic, because in
fact a much better way for any community to explore is
not to send signals, but to send unmanned space-ships,
or “probes”. These would be loaded with computers and
recorded material, ready to give us information about them
and to record the information we send them. A superior
community might be able to spray thousands of such
probes into the galaxy with pre-programmed instructions
to listen for any radio waves, and “home” on any planet
sending them out.

What would such a probe do? It would circle a planet,
picking up radio waves. How would it make itself known?
This raises another basic problem; how you get people to
perceive the unexpected, and not to dismiss it just as
interference?

One suggestion which has been made is that the probe
would send back a replica of any message it received.
This is good technology, because the senders of the signal
would probably also be listening on this frequency. There
is in fact a case of some long-delayed echoes in a radio
transmission investigation about 30 years ago, which have
never been explained.

It is entertaining to speculate that they might have been
picked up by an exploring probe, which has relayed the
information back to its planet, many light-years distant;
a further message may be even now on its way to us.
(The delay is because, as pointed out earlier, no signal
can travel faster than light: so that if a planet is 20 light-
years away, it would be 40 years before a response to
the first signal was heard.)

IT is worth closing with the question, assuming

that the sort of exploring probe | have discussed

may come to us one day, should we learn to listen or

learn to send? There is already a listening station in the

U.S.A. which has searched—without result so far—for
intelligible radio waves from some nearby stars.

Listening is exciting work: it has an appeal. Sending
information is not so appealing: you can do it for a long
time with nothing to show for it. But it seems to me that
it might be far more important. It is unlikely that a probe
will yield up its stored information unless we interrogate
it properly; and we should surely, besides giving informa-
tion about ourselves, want to ask questions of the advanced
communities—such as how to conquer cancer. (For it is
worth noting that the interchange of information in this
way is an entirely benign activity.)

| think we should spend time and energy on studying
how to send, and what to send—to be ready for the
opportunity when it comes. For although the probability
of success in communicating with alien communities is
very small indeed, the probability of success if we do
nothing about it is precisely zero.

The above article is the text of an address delivered by Dr. Mercer
at the meeting of the British Association for the Advancement of
Science, held in Southampton, England, last year.
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THE ROOTS
OF PEACE

by Bert V. A. Réling

A new expression has entered the language in recent years: “peace research”.
Peace research deals not only with intentional war, but also with unintentional war

(war as a traffic accident) and civil war.

The growing interest in this new activity

is conditioned by the nuclear arms situation which calls for a fundamental change
in the traditional organization of international relations Unesco is helping to pro-
mote the peace research movement, and gave its support to the first international
conference of the International Peace Research Association, which took place in
Groningen (Netherlands) in July 1965. This- year, Unesco is sponsoring a series

of studies on the economic and legal aspects of disarmament.

Three inquiries

into the social and economic consequences of disarmament will later be carried
out under Unesco auspices in the Federal Republic of Germany, U.S.A. and U.S.S.R.
Readers’ attention is drawn to a recent issue of Unesco’s quarterly, International
Social Science Journal, devoted to Peace Research (Vol. XVIl, No. 3, 1965)° The
complete text of the article below can be found in that issue.

(*) Single issue : 10/-(stg.), $2.00. Yearly subscription : 35/-(stg.), $7.00.

THE term “peace research” is comparatively
recent, as is the scientific interest in questions
of war and peace which is emerging all over the world.
This new interest is not surprising. It is linked up with
the changes in the nature and dangerousness of war.
Through these changes it has become possible, as is now
realized, for our technically highly developed culture to be
brought to ruin by its technology, through war.

There has always been war. An historian has calculated
that in 3,400 years of known history there have been 234
years without a known war. A French sociologist, Gaston
Bouthoul, has written a book entitled “8,000 Peace Treaties.”
It is understandable enough that people should think that
war is unavoidable in view of what human nature is.

This idea of the inevitability of war has been expressed
through the ages in the “cycle of war,” and is still alive
in wide circles of the population. In 1696 “The Beehive,”
by Francis Daniel Pastorious, described the cycle of war
in rhyme: “War begets Poverty, Poverty Peace, then
people will traffic and Riches increase. Riches produceth
Pride, Pride is War's ground. War begets Poverty, So we
go round.” It is also understandable that people should have
made a virtue of necessity and have come to regard war
as a good thing, as the supreme manifestation of Fumanity,
as a cause of progress.

BERT V. A. ROLING is secretary general of the International
Peace Research Association. From 1950 to 1957 he was a mem-
ber of the Netherlands Delegation to the United Nations General
Assembly; he is now professor of international law and director
of the Polemological Institute at the University of Groningen
(Netherlands).

This may be surprising, in view of the misery caused
by war. But the dead are in their graves, and the cripples
are kept more or less in the background when the war is
over. The survivors usually regain their prosperity before
long. That mankind has been able to thrive and prosper,
despite our continual attempts on one another’'s lives, is
not due to the wisdom of our ancestors, but to their ignor-
ance of the possibilities of destruction. We no longer live
in such ignorance. Technological evolution has now made
total destruction of the adversary possible.

War has changed its character primarily as a result
of social changes in the last few centuries. There were
times when it was waged with mercenary armies, later with
national professional armies. The Napoleonic period saw
the development of popular armies: the democratization of
war. This also had its effect upon the nature of war;
the limited war as waged by professionals had left open
the possibility of a certain chivalrousness and a military
code of honour. With the advent of the popular armies
all this was changed. Churchill rightly asserted: “From
the moment Democracy was admitted to, or rather forced
itself upon the battiefield, War ceased to be a gentleman’s
game.” It came to be the total war, in which people
stood facing each other,

The technical evolution in armaments made this total war
totally intolerable, There were revolutionary developments
in explosive power, in range and in speed. The destructive
power of weapons has become a million times intensified,
their range spans the earth, their speed makes defence,
effective protection against them, impossible,

From a means of pitting one's strength against another,
armaments have become a means of unrestricted mutual

CONT’D ON PAGE 23
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Military strength and foreign policy

destruction. This makes the tota! nuclear war an intolerable
catastrophe.

But will not this consequence tend to prevent war?
The power of the state is political power, and “political
power is not a power over nature, or material, or oneself,
but over the minds and actions of other men.” Will not
the result of this enormous military strength be that the
adversary will no longer risk war? That is the doctrine of
the “deterrent,” in which peace is sought through the threat
of intolerable destruction. Through the “balance of terror®
the intentional thermo-nuclear war certainly is excluded.

Von Clausewitz described war as the continuation of
foreign policy by other means: an attempt to achieve through
military power what had proved impossible without use of
force. Such views are no longer reasonably possible. The
thermo-nuclear war is no longer a reasonable means of
national policy. Possibly a smaller-scale war could still be
considered as such; the “limited war” of nuclear powers
or a war waged by ill-armed non-nuclear States. But in
both cases there is the danger of “escalation,” of intensi-
fication because the losing side resorts to ever bigger
weapons (military escalation), or because nuclear powers
become involved in the struggle for power between smaller
states (political escalation).

The thermo-nuclear war, in which the existence of peoples
and their cultures is at stake, is only conceivable as a
result of accident, miscalculation or escalation, as an unin-
tentional war, as an accident in the hazards of interna-
tional traffic.

Military strength by its very nature has a great in-
fluence on a country's foreign policy. Military strength
opens up the possibility of a provocative, reckless foreign
policy, of brinkmanship, in the confidence that the opposing
side will not respond to the provocative policy with violence.

Only if interests that are considered really vital are affect-
ed can the inflexibility be expected which makes a country
prepared to protect these interests by all means. But when
is inflexibility certain? On this point there is uncertainty.

N ATIONAL nuclear armament is already a risky
foreign policy. Nuclear armament does prevent
an intentional nuclear war, and is as such a factor of peace.
But it also leads to reckless international policy, and—in the
case of reliable “arms control”—enables a country to
engage in “limited war.” Because of this it increases the
risk of unintentional thermo-nuclear war, and does not
ensure the lasting peace which is the vital interest of
technically highly developed countries. National armaments
do not provide the required national security, since they
cannot prevent unintentional war, and cannot protect the
civilian population in case of war.

The increasing realization of the danger into which tech-
nically highly developed cultures—and possibly all mankind
—are being led by their technology is the chief motive for
the present interest in peace research.

There is yet another motive. That is the moral aspect
of the present military situation. We have to do with
weapons of wholesale destruction, and today some -of
these weapons are aimed at the civilian population, at the
great cities. “Counter-city strategy” is an official compo-
nent of this strategy.

The civilian population as a military target is a compa-
ratively recent phenomenon. It seems that the practices
of actual warfare have changed the traditional law of
nations, and modern laws of war apparently sanction the
destruction of open cities. But such methods of warfare
are incompatible with what used to be regarded as the
military code of honour: war was fought against soldiers,
not against civilians.

T HE *“counter-city strategy” marks a lowering of
this level of warfare. It is clear proof that the
world wars did not only destroy material goods, but also
spiritual values. But this lowering of moral standards hardly
fits in with the great emphasis on human dignity in our
culture. This recognition of human dignity is the most
characteristic trait of our times, a recognition of dignity
“without distinction as to race, sex, language or religion™
(Article 1 of the Charter of the United Nations). Weapons
of wholesale destruction can hardly be reconciled with such
recognition. One may readily concede that they work
“without distinction as to race, sex, language or religion.”
But they are hardly compatible with respect for man and
for human life.

In other respects, too, the “counter-city strategy™ runs
counter to prevalent views and positive international law.
In 1949, the Red Cross conventions, which re-formulated
the laws of warfare, were concluded; under these conven-
tions the taking of hostages was expressly forbidden
(Article 34, Geneva conventions relative to the protection
of civilian persons in-time of war). But in the "counter-city
strategy” the civilian population as a whole is a hostage
for the good conduct of its government. “"Hostageship®
has not disappeared: indeed it has been extended and
democratized!

This paradoxical situation is cited to demonstrate that
the arms situation has become morally intolerable, and
degrading for the culture in wHhich it appears. The “coun-
ter-city strategy” undermines the cultural values which
it is supposed to defend.

Many writers have been most outspoken in their condemn-
ation of the weapons of wholesale destruction. The ques-
tion is, what consequences follow from this condemnation?
Unilateral disarmament? Some draw this conclusion. It
is the emotionally understandable answer to a situation
which is felt to be morally unjustifiable. But it is an
extremely unwise answer. It should be realized that the
arms situation has grown to what it is now through a
process lasting over many centuries.

We must take as our starting-point the situation in which
history has placed us: a world grown accustomed to think-
ing in terms of the balance of power. A sudden disturb-
ance of this pattern might have disastrous effects. The
non-disarmed adversary—now unassailable in his power—
would no longer be held in check in his foreign policy by
the power of his opponent, and would resort to a reckless
foreign policy which would be felt as intolerable by the
other side. This would very soon result in a tendency
towards rearmament. But this again might lead to pre-
ventive action. Thus unilateral disarmament might pro-
mote war, and encourage the use of nuclear weapons,

The realization that our armaments provide no security,
and that they morally undermine our culture, can only lead
us to strive for collective disarmament.
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antee security—is also an age in which far-reaching
changes must be effected in the current international organ-
ization. This is a task which cannot possibly be achieved
by statesmen with a short-term policy based on conven-
tional wisdom. The task requires extensive scientific
preparation, not only with regard to the system that would
eventually have to be established, but also with regard
to everything that would be needed to make populations
prepared to accept the ultimate goal.

In earlier times, many studies on war were published.
Indeed there exist a great many books about the causes
of war. They are worth while. But it should be borne in
mind that most of these earlier works deal with war as it
was understood by Von Clausewitz, that is to say inten-
tional war, and pay little attention to unintentional war,
war as a traffic accident.

The old theories often lay the responsibility for war at
the door of small groups, such as ambitious kings, war-
like generals or profit-seeking arms manufacturers. If
one asks after the cause of the unintentional war—and
this implies asking after the cause of risky foreign policy
—one is more likely to find it in very general factors,
current habits of thought and action. It then becomes
clear how fatal traditional habits and attitudes can be.
The cause of war is closely linked with the existing general
situation. All this indicates the democratization of the
cause of war.

If this is so, it makes the problem even more difficult.
So long as the fault lies with small élite groups, it is pos-
sible to attempt to counteract their influence. But if we
have to do with attitudes and views which are deeply
embedded in the people as a whole, it is so much more
difficult to find ways of bringing about conditions for a
lasting peace.

It should also be recognized that as yet we know only
very little about the factors which lead to risky foreign
policies. Here too—as in the problem of the cause of
the intentional war—we have to do with a combination
of factors originating with the individual, with the state
and with the world. Is war unavoidable because man is
by nature aggressive? What gives rise to this aggressive-
ness? Is it an essential component of human life, or a
reaction against frustration, or a cultural phenomenon,
acquired by imitation and adaptation to an existing pattern?
What is the effect of pornography intermingled with
violence, of films featuring violence?

And what about the factors in the state? What part is
played by public opinion here? How is public opinion
formed?

A ND what factors govern the relations between
states? Are these primarily determined geo-
politically? Is overpopulation the all-important factor, as
Bouthoul thinks? What part is played by history here? What
are the origins of the stereotyped notions that peoples have
about one another? Is a disappearance of the general
distrust of foreign states possible? Is competition still more
profitable than co-operation? And if not, how can the
current pattern of competition be modified?

They could be supple-
They are mentioned

| mention only a few questions.
mented with hundreds of others,

simply to show that many disciplines will have to co-
operate to yield some insight: psychology, history, econo-
mics, sociology, legal science, and even theology and art
history, for the Church and the arts play an important
part in attitudes and views held by individuals and groups.

These attitudes and views are of the greatest importance
with respect to war and peace. Here, too, it is essential
to emphasize, besides the concept of “intentional war”,
the importance of the “unintentional war.” Gradually,
there is developing a general feeling against war; there is
a growing aversion to war. But this is not yet the case
with “risky foreign policies.” In the matter of foreign policy,
many things are still as they always were: security through
national or regional power, and occasional provocation if
the other party can be expected to give in out of fear.
It is an attitude which gives insufficient attention to the
concept of “unintentional war.”

I N this context | would briefly note that as war

recedes into the background as a result of the

arms situation, world organization and war prohibition, civil

war acquires greater importance. A civil war is often a

limited “war by proxy,” in which it is the outsiders who give

an originally purely domestic conflict its international

aspect, and contribute to its prolongation and intensification.

Civil war, too, falls within the scope of the science of war
and peace.

What system of world order would have to be set up
to prevent (total) war?

What are the requirements that would have to be met by
an effective peace policy? What is needed to ensure the
safety of international traffic? It stands to reason that
sacrifices will have to be made for peace, both in the
material and in the spiritual sphere. In the long run
war is inevitable if the gap between rich and poor countries
continues to widen, as it is now doing. Hence the need
for intensive activity to raise the standard of living in
the developing countries. It cannot be denied, however,
that economic changes in these countries will also entail
great social changes, with ali the unrest and aggressiveness
that go with them.

It is important to arrive gradually at a clear idea of
the nature of a disarmed world. It goes without saying
that material sacrifices will be necessary. It is easily said
that of course peace has its price. But it is not only a
matter of material “sacrifices.” Concessions will also have
to be made in spiritual matters. There will be opposition
to overcome for the very reason that the spiritual climate
in a disarmed world will necessarily differ from the present
climate. This will not tend to make things easier.

The traditional attitude is a facile one which is deter-
mined only by the views current in one's own circle, which
takes a black-and-white view of’ right and wrong accord-
ing to the views prevalent there, and is prepared to
risk war for what is felt to be right. A world-wide security
system involves entering into a larger whole, a recog-
nition of the right of *“foreign” views to -exist, an atti-
tude of tolerance towards others, of give-and-take, a willing-
ness to act reasonably and to compromise.

To form an idea of what is needed for maintaining peace
is important also because by so doing we make it clear to
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ourselves how far we are still removed from what is
vitally necessary.

Yet even when we have ascertained what is necessary,
“necessary for survival,” we have still not touched the
question whether the necessary will also be attainable.
Every community and every generation has only a narrow
range of action. Only gradual, small steps can be taken.

This leads to a fourth complex of questions: can the
necessary be made possible? The time available is not
unlimited. There is a certain urgency. The problem is
whether individuals and peoples can be induced—by edu-
cation and other means—to make “the necessary” possible.
Is the “human way" of change through reason and common
sense possible? Man is also “irrational man,” who in his
opinions and actions is primarily swayed by instinct,
emotion and tradition. Reason, especially in the human
group, has but little influence, and the influence of what
is emotionally felt, direct, and immediate, dominates. It
has been said that if one wishes to influence the masses,
one cannot afford to fly in the face of the “basic attitudes”
of nationalism, or freedom, or of security sought through
power.

The prevalent pattern of international relations is a
pattern of distrust and fear. Can this possibly be changed?
Certain fundamental human attitudes “have become so
much a part of the mind, and lie so far back, that (men)
are never really conscious of them at all. They do not see
them, but other things through them.” The important ques-
tion is how far ways can be found to make individuals and
peoples prepared to accept what the “long-term interest”
of ensuring peace demands.

This ends our brief survey of some questions which
determine peace research. To answer them thorough
scientific investigation is required in which almost all
scientific disciplines must be involved. Close co-operation
between these various disciplines will be indispensable.

The problem is a social one, one of individuals and
groups, and of contacts between individuals and groups.
In such an investigation the starting-point will have to be
the present situation, as a product of historical evolution,
hardened and intensified by the ideas and interests rooted
in it. The historical evolution of each group, which distin-
guishes it from other groups through the deep-seated
memory of shared joys and sufferings, makes it desirable
that peace research should primarily be cultivated in each
individual political collectivity. Each collectivity has its
characteristic peculiarities and idiosyncrasies, each collec-
tivity may have its own ways and possibilities of change.

P EACE research in each state is important also

because there is a tendency towards spiritual

insulation on certain points, to protect the national pattern
of thought.

Peace research in each country will be able to help
counteract this nationalization of truth. Research in the
social sciences will recognize such nationalization as a
fact, but may through this very recognition be able to
prevent its worst excesses.

There is another important aspect. If it is true that our
world is not organized in such a way as to be equal to
the dangers that technological evolution has brought about,

then it is imperative that changes should take place.
That this is so is beyond doubt, although for the moment
we can leave aside the question of what these changes
would have to encompass. There is a predominant school
of thought which maintains that these changes will have
to run on lines of general and complete disarmament, and
the ensuring of security through world organization.

This means that the changes will have to be realized
everywhere. Security cannot be achieved by unilateral
measures, of whatever kind, but only through combined
efforts and concerted action. Changes at home will only
be possible as adequate steps are taken elsewhere,
prompted by a recognition of common long-term interests.
Now if it is true that for the realization of the changes
required for lasting peace scientific research is indispen-
sable, then it is essential that such research should be
carried out everywhere. If peace research is to be effec-
tive, the understanding it provides will have to become
public property everywhere. This will be promoted by the
existence of peace research institutes in every country.

w E have here a consequence of interdependence,
which is even more evident than that which led
to the establishment of the International Labour Office.
Improvements in the social conditions of the labouring class
could not be effected nationally without simultaneous
implementation elsewhere. Hence the attempt at inter-
nationalization of labour legislation in 1919. International
security through disarmament can naturally only be attained
if the pattern of security through national armament is
universally abandoned, and appropriate measures are
universally accepted.

The first requirement, therefore, is that peace research
should be cultivated in all countries and nations: peace
research which can then start from the pecularities of
each, historically conditioned, national situation; peace
research which can express itself in the specific national
pattern of thought, enjoy national confidence, and thus
influence national patterns of thought.

The possibility cannot be ruled out, however, that the
nationalization of truth will also set its mark on nationally-
conducted peace research. Here is a first special reason
for the desirability of international contact and co-operation
in the science of war and peace.

Another special reason is that peace research deals
with matters which affect the whole world, so that it is
important to be informed of “the situation” everywhere.,
It is only through the co-operation of scholars that an
understanding may grow of what is thought and felt in
various parts of the world, and of what—in a concerted
effort to effect changes—represents action possibilities.

In addition to these special reasons for international
scientific co-operation there are the general reasons—of
mutual stimulation and supplementation—favourable results
of which in different fields we can daily see before us.

The need for international contact and co-operation has
led to the establishment of the International Peace Research
Association. The Association aims to make a substantial
contribution to world and international peace research in
order to promote world order, peace and security. This will
be possible if many are prepared to lend their active
support.
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ber countries “to intensify their investi-
gations of marine pollution in all its
“aspects”, and set up a special group to
examine ways of furthering national and
international studies of oceanographic pro-
cesses affecting pollution.

Dynamic museum

The Neuchatel Museum of Ethnography
in Switzerland often seems to be doing its
best to look as little like a museum as pos-
sible. At its recent exhibition of “The
World's Children at Play”, the visitor's eye
was greeted by 1,000 feet of wall space
where children had painted their own choice
of subjects on this theme, and his ear
by recordings of children playing street
games. The museum uses walls, furniture
and light to create an atmosphere that ena-
bles visitors to see beyond the exhibits and
the bounds of this ultra-modern museum
building.  Unesco's quarterly, “Museum”,
devoted an entire issue (VolXVIIl, No 1,
1965; $2.00, 10/-stg) to the Neuchétel
Museum, which celebrated its tenth anni-
versary in November 1965.

Balkan soil studies

A group of 15 soil scientists recently
made a study tour of five Balkan countries,
under the sponsorship of FAO, the United
Nations and Unesco, to exchange informa-
tion on the classification and land use of
the major soill groups in Thrace (Turkey),
Bulgaria, southern Rumania, eastern Yugo-
slavia and eastern Greece. Similar study
tours have been made in the U.S.SR.,
Brazil, Rumania, Mexico, Japan and India to
collect information for the Soil Map of the
World Project being carried out by FAO
and Unesco.

Flashes...

B A cheque for $250,000, the entry receipts
of an exhibition on “5,000 years of Egyptian
art”, held in Tokyo, has been given to the
U.A.R. Government for the Unesco trust
fund financing the dismantling and transfer
of the Abu Simbel temples in Nubia.

W Speedier and more accurate warnings
of the Pacific QOcean’s devastating tsunamis
—seismic sea waves, wrongly known as
"tidal waves"— are the aim of an Interna-
tional Tsunami Warning Centre at Honolulu
set up by the Intergovernmental Oceano-
graphic Commisslon.

B To help meet the world's need for more
man-made forests, the developing countries
have already planted some 4.5 million hec-
tares (11 million acres) of new forests,
reports FAO.

W Today Latin America has only about
100,000 practicing physicians—less than
half the number it actually needs, accord-
ing to WHO. By 1980 the continent will
need 350,000 doctors.

W Under an agreement between Jordan and
the World Food Programme, food aid worth
nearly 3$117,000 will be provided for
some of Jardan's schools and community
development centres this year.

THE INNER NATURE OF SCIENCE

by Warren Weaver

The Kalinga Prize for the Popularization of Science was awarded
by Unesco in 1965 to Dr. Warren Weaver of the United States.
Dr. Weaver, a distinguished science writer, science consultant and
a former president of the American Association for the Advance-
ment of Science, was presented with his award by the Director-
General of Unesco at a ceremony in Unesco House on October 14.
In his address, Dr. Weaver discussed four aspects of the problem
of the interpretation and diffusion of science: the importance of
science, the difficulty of interpreting science, the special need
today for this interpretation, and why the interpretation by the
science writer, however difficult it may be, “must be carried for-
ward continuously, interestingly but never trivially, accurately but
clearly, humbly yet enthusiastically, ardently yet patiently.” In
his conclusion, Dr. Weaver declared:

“To live, in the modern world,
without some reasonable knowledge
of science is to be critically handi-
capped in any attempt to understand
many of the major forces which are
shaping our present society. It is to
have all the senses dulled, and not
only dulled to what is going on in the
world but to be dulled to the beauty
and to the spiritual significance of
science, unaware of the incredible but
lovely way in which our universe is
put together, unconscious of the Ins-
piring unity which binds together all
life and all that is at the moment
not alive, uninspired by the vision of
man’s new capacities to control his
environment and to liberate himself for
new and more noble destinies.

“it is a sad pity that so many per-
sons think of science exclusively in
terms of the hardware—the devices
that it makes possible. It is unfortu-
nate that those with a slightly clearer
vision see science chiefly as the heal-
er and the feeder. In the long run
it will, however, be worst of all if
men cannot be made to understand
the essential inner nature of science.

“There are some so misled as to
view science as a sort of mechanical
monster, grinding ever forward, pro-
ducing terrible engines of destruction,
forcing everything into dull conformity
with inexorable and soulless logic,
reducing everything to baffling but all-
powerful equations.

“To correct those false views | view
to be a major duty of those who in-
terpret science to the public. For
those false views separate science
from the rest of life.

“From the time of Roger Bacon there
have been those who consider that
the business of science is simply to
collect a lot of “facts” (hard facts,
we often say, implying necessary per-
manency, accuracy and objectivity)
and then construct a theory to explain
them. That theory then is true; and
all must bow before it.

“But we now fully recognize what
we should always have realized—first
that we obtain so-called facts only
through observation, and that the
observer is himself an essential part
of the fact system, thus at one stroke
destroying both ultimate precision and
ultimate objectivity; and second, we
know that elements of choice, presup-
positions which have neither a factual
nor a logical analytical basis but do
have both a personal and a cultural
basis, enter into the structure of all
theories and into the selection of the
group of facts to be dealt with.

“That our scientific knowledge pro-
gresses by unjustified (and unjustifia-
ble) anticipations, by guesses, by ten-
tative solutions to our problems, by
conjectures and that these conjectures,
although they are controlled and refin-
ed by criticism, can never be posi-
tively justified Is a viewpoint massively
and convincingly defended by the
great loglcian and philosopher Karl R.
Popper. Science proceeds, Popper
says, not by proving that certain
statements are correct, but rather by
showing that certaln statements are
incorrect. If this explodes the myth,
apparently comforting to some but
basically frightening, that science is
the austere custodian of unassailable
truth, note that at the same time it
forces sclence to join hands with all
other human endeavours—for we all
learn by our mistakes.

“You must not misunderstand why |
have made these comments about the
essential nature of science. 1 have
not done so to detract In any way
from the practical value of science,
nor to depreciate the magnificent
successes of science. But these very
successes, when viewed superficially
and when over-valued as they can so
easily be, tend to separate science
from the rest of men's lives. Where-
as the great need, as science marches
forward, is to assure that science
be merged into a mutually advanta-
geous companionship with all of the
humane arts, with philosophy and
with religion.”

imp. GEORGES LANG, PARIS. IMPRIME EN FRANCE.









	Contents


