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‘Do there exist many worlds, or is there but a single world? This is
one of the most noble and exalted questions in the study of Nature.’
St Albertus Magnus [c. 1260 A.D. (8)]

‘...the way whereby one can learn the pure truth concerning the
plurality of worlds is by aerial navigation [space travel].’
Pierre Borell [1657 A.D. (8)]

The idea that the heavenly bodies are inhabited is very old. In fact, the
debate between believers in extraterrestrial intelligent beings and proponents
of the Earth as a uniquely inhabited world can be traced back to the ancient
Greeks (1). As will be seen in the following history, not only does the debate
re-occur periodically as the centuries pass, but many of the arguments pro and
con are re-invented as a new generation of debaters take up their pens.

Throughout history, the belief in a plurality of worlds is generally assoc-
iated with three other beliefs. First, and most importantly, it is associated
with what Lovejoy (2) calls ‘the principle of plenitude’, which asserts that
what can exist must exist somewhere, and that if worlds like ours exist
elsewhere in the Universe, they must be inhabited by intelligent beings since
no ‘genuine potentiality of being can remain unfulfilled’(2). The principle of
plenitude has become the principle of mediocrity in twentieth-century
discussions of extraterrestrial intelligence.

A second belief closely associated with the belief in extraterrestrial intelli-
gence is the belief in the infinity of the cosmos, that there are an actual
infinity of worlds. Although this belief is sometimes regarded as a consequence
of the principle of plenitude, it does not, strictly speaking, follow from it
since it is conceivable that there could be only a finite number of possible
worlds. Nevertheless, people who argue for extraterrestrial intelligence have
in past centuries generally argued for an infinite cosmos, while doubters in
ETT have tended to either deny that the Universe is infinite, or at most admit
that the Universe is ‘indefinite’ in extent.

Finally, believers in extraterrestrial intelligence have tended to lack what
might be termed ‘a sense of history’. A sense of history is more than an
awareness that change, or even progressive change, has occurred in the past.
It is also a feel for the contingent (at least in the eyes of human observers)
nature of this change, an awareness of the uniqueness of events which are
unpredictable because of their apparent insignificance at the time of occur-
rence, but whose effects amplify with time so as to exert an enormous if not
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dominant influence on future change. The role which the sense of history
of the lack of it plays in the ETI debate will also be discussed in Appendix II.

Among the ancient Greeks and Romans, the term ‘world’ signified what
would now be called a Ptolemaic Universe consisting of a central Earth, a
single Moon and Sun, five planets and the fixed stars. A plurality of worlds
meant therefore a number of self-contained Universes, each with an inhabited
central Earth. Generally supporters of a plurality of worlds in this sense also
argued that the Moon was of an Earthly nature, with intelligent inhabitants.
The Pythagoreans, the atomists such as Democritus and Leucippus, the
Stoics such as Epicurus and his follower Lucretius, Thales, Heraclitus, and
Plutarch all held both views in some form, and these are the most important
supporters of the many inhabited worlds concept in antiquity (x). The
arguments in favour of a plurality of inhabited worlds — especially those of
Democritus and Epicurus — were based on the principle of plenitude and the
idea that the Universe is enormous. In the words of a contemporary, Metro-
dorus: ‘It seems absurd, that in a large field only one stalk should grow, and
in an infinite space only one world exist (3). There is no essential difference
between this argument and present-day arguments for ETI based on the
principle of mediocrity.

The most brilliant Greek thinkers were, however, opposed to the idea
of a plurality of worlds. Plato, for instance, described those holding such a
belief as possessing a sadly indefinite and ignorant mind (4). He did admit
that the question of the habitability of the planets was open, though he
himself believed the Earth was unique in this regard. The world system of
Aristotle left no room for either a plurality of worlds or for inhabitants on the
planets, and he argued at length against both these doctrines (5). The plurality
of worlds would be unstable because Aristotelian physics would require the
Earths of each world to come together at the centre of the Universe, and in
any case each finite world would have to be separated by a void, which is
also an impossibility in his physics. The planets could not be inhabited because
they were of a completely different substance than those found on Earth.
In short, the Universe of Aristotle was finite, and the Earth the only inhabited
globe.

As is well-known, the Aristotelian conception dominated thought until
the time of Copernicus, and though the doctrine of a plurality of worlds
(in the Greek sense) was occasionally discussed, it was rejected by most
scholars, both pagan and Christian, in this period (1). The Christian philoso-
phers added two theological arguments against the plurality of worlds.
Foremost was the idea of Christ’s uniqueness (the uniqueness of the Incarna-
tion): he appeared but once in the Universe, and his appearance was a con-
sequence of an historical process peculiar to the Earth. St Augustine (6)
therefore pointed out in the sixth century AD that if other intelligent beings
similar to man existed, then they would also require a Saviour, which would
contradict the uniqueness of Christ (I Peter 3: 18). Note that this argument
is in part an historical argument. The uniqueness of the Incarnation is coupled
with the notion of a unique historical or evolutionary process. This is the
origin of the historical sense in Western thought (7, 16, 62). Christianity was
also somewhat anthropocentric — it tended to regard the Universe as created
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for man - and this was a second theological argument against the plurality of
worlds.

The great medieval scholars also rejected the idea of a plurality of worlds.
During the scholastic flowering in the thirteenth century, St Albertus Magnus
(8) asserted ‘Do there exist many worlds, or is there but a single world?
This is one of the most noble and exalted questions in the study of Nature’.
His discussions of this question were extensive (I), because he agreed with
Augustine that a plurality of worlds would mean a plurality of Incarnations.
In the end he also rejected the plurality, basing his argument on the unique-
ness of Christ and Aristotelian physics. His reason for not rejecting the
plurality idea out of hand was his belief in the principle of plentitude:
if the power of God is infinite, why should he create merely a single finite
world ? By the principle of plenitude, this unlimited creative power should
express itself by creating all possible worlds.

St Thomas Aquinas, who was a pupil of Albertus Magnus and is regarded
as the founder of scholastic philosophy, resolved this quandary by unquali-
fyingly rejecting both the plurality of worlds and the principle of plenitude
(9). He argued that if God made other worlds, they would either be similar or
dissimilar to this one. If similar they would be in vain, which is not consistent
with Divine Wisdom. If dissimilar, none could contain all things and therefore
none would be perfect. An imperfect world could not be the work of a
perfect Creator. Aquinas also rejected the idea of an infinite world (10).
He thus denies plurality, plenitude, and infinity, the trinity of ideas which are
associated throughout history. Despite the arguments of Aquinas, this
trinity continued to be attractive to some medieval thinkers up to the time of
Copernicus. For instance, the influential St Bonaventure contended that God
could make a hundred worlds if He wished. He could suspend Aristotelian
physics (i.e. the argument that two Earths would come together) and create
one in a place which is beyond the fixed stars (x1) (ETI believers have always
been willing to suspend the physics of their day (12)). Nicholas of Cusa, whose
De docta ignorantia (1440) was the most influential book on cosmology until
the seventeenth century (12), was led by a belief in the principle of plenitude to
accept the infinity and plurality of worlds. This work by Cusa had a con-
siderable impact on the mystic (13), (14) Giordano Bruno, who also advocated
the infinity and plurality of worlds. With Bruno the notion of a plurality of
worlds takes on its modern meaning, that of inhabited planets around a
central Sun, and ‘inhabited’ signifies ‘inhabited by intelligent beings’. Here-
after I shall use the phrase ‘plurality of worlds’ to mean this, or to refer to
inhabited planets in this solar system. Bruno is generally regarded as a
martyr to science because he published one of the first defences of the Coper-
nican System and was later burned at the stake. However, he defended Coper-
nicus not for scientific reasons but for theological ones (12). Indeed, he had
contempt for the close mathematical reasoning of Copernicus (16), (17), (19)
and was only interested in using Copernicus’ work to attack some of the
basic tenets of the Christian religion (12), (16) such as the uniqueness of the
Incarnation (his notion of time was cyclic (16), like that of the ancient Stoic
supporters of plurality — he denied the Christian sense of history). He was
executed for his mystical attack on Christianity, not for his belief in  the
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plurality of worlds or his defence of Copernicus (20). Far from being a
martyr to science, Bruno actually harmed it, because the storm he raised
caused the religious authorities to associate the Copernican system with
anti-Christian agitation. This in fact was a major factor in the condemnation
of Galileo (20).

Kepler and Galileo, the two major figures in the early part of the Coper-
nican Revolution, were actually opposed to the idea of a plurality of inhabited
worlds as put forward by Bruno. In his Third Letter on Sunspots, Galileo
denounced ‘as false and damnable the view of those who would put inhabit-
ants on Jupiter, Venus, Saturn, and the Moon, meaning by “inhabitants”
animals like ours, and men in particular’. He claimed he could prove that
other planets were without inhabitants of any kind (21), (22). Kepler, on the
other hand, believed in the existence of living creatures on the planets, but he
felt that they were definitely inferior to humans (22). As to the question of
inhabited planets around other stars, he regarded this as at best unsolved:
‘No moons have yet been seen revolving around [the stars]. Hence this will
remain an open question until this phenomenon too is detected’ (23). Kepler
also argued against an infinite number of inhabited worlds in a manner
similar to Aquinas: if there were infinitely many planets there would be vain
duplications: there would be ‘as many Galileos observing new stars in new
worlds as there are worlds’ (25). (The idea that an infinite Universe implies an
infinite number of identical people has recently (1978) been advanced by Ellis
and Brundrit (26).)

In spite of the opposition of Kepler and Galileo, the plurality of worlds
concept was given a very strong boost by the Copernican Revolution. This
occurred in several ways. First of all, the telescope disclosed mountains on the
moon and satellites around Jupiter. These observations suggested that the
planets were similar to the Earth in gross structure. Second, the Earth was
demoted from the status of being an enormous body in the centre of the
Universe to just one of six planets. To minds conditioned by the discovery of
America in the previous century to see unknown lands on this planet inhabited,
it took but a small application of the principle of plenitude to envision the
planets — regarded as distant lands — as inhabited also. Further, the telescope
had revealed innumerable stars, which were regarded as Suns like our own.
Teleological concepts such as the principle of plenitude were strong in the
thinking of the day, and it was felt that the planets and stars must have been
created for some purpose. Since the Copernican Revolution had discredited
the idea that these objects were created for our benefit —the telescope
disclosed innumerable invisible stars, for example, and these could hardly
have been created to light the night sky — it was argued that they must have
been created to be the abodes of other intelligent beings, just as the Earth
had been created for human beings.

The question of the plurality of worlds was often discussed in the seven-
teenth and eighteenth centuries, but rarely in scientific treatises. Rather, it
was subject matter of widely-read books which were intended as populariza-
tions of the new science. Probably the most influential of these was Conversa-
tions on the Plurality of Worlds, first published in 1686 by Bernard de
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Fontenelle, a novelist who later became secretary of the French Academy of
Sciences. This work was a seventeenth century best-seller. It went through
numerous editions in French and was translated at least three times into
English (27). The book was written in the form of a series of conversations
between Fontenelle and a lady, the Marchioness, who was ignorant of the
new astronomy but intelligent and anxious to learn. The arguments presented
by Fontenelle in favour of a plurality of worlds were the teleological, the
plenitude and the analogy (the Earth and planets are the same in the large,
hence they should be the same in having inhabitants) arguments outlined in
the preceding paragraph. Around the time Fontenelle was writing his Con-
versations, speculations on the possibility of interplanetary travel were widely
discussed (28) (e.g. by Pierre Borel (8), (29)) and he embraced such ideas as
his own:

‘... The art of flying is yet in its infancy, it may hereafter be brought to perfection;

and the time may come when mankind may fly to the Moon.

I will not consent to this, said she [the Marchioness], that mankind will ever
carry the art of flying to such perfection, but that they will immediately break
their necks. Very well, answered I [Fontenelle], if you will insist upon it, that
mankind will always be such bad flyers, they may fly better in the Moon; the
inhabitants of that Planet may be better formed for this trade than us; for it is
very immaterial, whether we go there, or they come here, and we shall then be
like the Americans, who could not form to themselves the idea of sailing so far
on the sea, tho’ at the other end of the world, they had long understood the art
of Navigation.” (30).

The Marchioness of 1686 immediately realized from this what many
twentieth century scientists have not realized, and which I have pointed out at
length in an earlier paper (24), namely that if such intelligent beings on
other planets existed and possessed interplanetary travel technology, they
would have already arrived here on Earth:

‘The people of the Moon would therefore have come to us before now, replied
the Marchioness, almost in anger.” (30).

There is but one reply to the Marchioness’ objection if one still wishes to
defend the plurality of worlds doctrine: one must argue that such beings
would have had insufficient time since the creation of the Universe to develop
the necessary flight technology and fly to the Earth. Fontenelle indeed makes
such an answer:
‘The Europeans did not arrive in America till nearly at the end of six thousand
years, replied I, breaking out into a laugh; this time was necessary for them to
carry their Navigation to such perfection, so as to cross the Ocean. The people
of the Moon know already, perhaps, how to make little flights in the Air; and

at this time may be exercising themselves; when they shall be more able, and
more experienced, we may see them; and God knows what will be our surprise.’

(31).
Six thousand years is indeed the approximate time the human race needed
to develop from savagery to interplanetary travel. In Fontenelle’s day it
was also the age of the Universe (7). Nevertheless, the insufficient time scale
argument was no more acceptable then than similar arguments are today.
The Marchioness’ opinion of the time-scale argument was:

‘You are insupportable, said she, to push things so far with such weak

reasoning.’ (31).
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Fontenelle’s book on the plurality of worlds was soon followed by two
other very influential popular books supporting that belief. In 1698 the
great Dutch scientist Christiaan Huygens, who discovered Saturn’s rings
and was instrumental in the formulation of the conservation of momentum
law, published in Latin a defence of plurality entitled The Celestial Worlds
Discover’d (32). Widespread interest in plurality is indicated by the fact
that an English translation appeared in the same year as the Latin version,
and a French edition soon after. Huygens’ book was followed in 1715 by
William Derham’s Astro-Theology, or a Demonstration of the Being and
Attributes of God from a Survey of the Heavens (33). Derham was a clergyman,
the religious tutor of the Prince of Wales, and his book appeared under royal
patronage (34). Both of these books presented the Copernican system to the
lay reader, and both argued for a plurality of inhabited worlds. The arguments
in both books for a plurality were the usual ones mentioned above. Observa-
tions were cited to justify the rough similarity of the Earth and the planets,
and then the principle of plenitude was invoked to justify the existence of
inhabitants. As Derham put it:

‘Having thus represented the state of the Universe, according to the New
[Copernican] System of it, the usual Question is, what is the use of so many
Planets as we see about the Sun, and so many as are imagined to be about the
Fixt Stars? To which the answer is, that they are Worlds, or places of habitation,
ghi)ch is concluded from their being habitable, and well provided for Habitation.’
5).
(Note the lack of a sense of historical change in Derham’s phrasing.) The
existence of inhabited planets around each of the fixed stars was, as usual,
justified by Derham on the basis of the principle of plenitude and anti-
anthropocentric teleology:
‘And if the Fixt Stars are so many Suns, certainly they minister to some grand
uses in the Universe, far above what hath usually been attributed unto them.
And what more probable uses, than to perform the office of so many suns ? that is,
to enlighten and warm as many Systems of Planets; after the manner as our

Sun doth the Erraticks encompassing it. And that this is the Use and Office of
the Fixt star is probable,

1. Because this is a far more probable and suitable use for so many Suns, so
many glorious Bodies, than to say they were made only to enlighten and influence
our lesser, and I may say inferior, Globe;

2. From the Parity, and constant Uniformity observable in all God’s works, we
have great reason to conclude that every Fixt Star hath a systeme of Planets, as
well as the Sun.

3. This account of the Universe is far more magnificent, worthy of, and becoming

the infinite CREATOR, than any other of the narrower schemes’ (36).
Note the striking similarity between the wording of Derham’s point 2, and
Sagan’s formulation of the principle of mediocrity (11). A similar formulation
is also to be found in Huygens’ Celestrial Worlds (37), which Derham cites
in defense of point 2.

In spite of the fact that the key arguments for a plurality of inhabited
worlds were philosophical and theological rather than empirical — as Galileo
pointed out (38), there were no ‘sure observations’ on the question of inhab-
itants, and the astronomer cannot affirm a thing to exist merely because it
is logically possible — the belief in plurality was nearly unanimous in the
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world scientific community by the end of the eighteenth century (1 have been
unable to discover any counter-examples). This is probably due to the hold
the principle of plenitude had on men’s minds, coupled with the fact that all
popular works in astronomy at the time argued at length in favour of
plurality, and the scientific treatises mentioned pluarlity not at all, or only in
passing. If there is no opposition to a view, it will become generally accepted
whatever the evidence for it (witness the contemporary situation of ETI
in the popular press).

By the beginning of the nineteenth century, the belief in a plurality of
worlds was regarded as so obviously true, that plurality was used as an
argument against the Incarnation, and hence against Christianity (the reverse
of the situation from St Augustine to Aquinas). As the American revolution-
ary Thomas Paine put it in his Age of Reason (1794):

‘From whence then could arise the solitary and strange conceit, that the Almighty,
who had millions of worlds equally dependent on his protection, should quit the
care of all the rest, and come to die in our world, because they say one man and
one woman had eaten an apple! And, on the other hand, are we to suppose
that every world in the boundless creation had an Eve, an apple, a serpent, and
redeemer? In this case, the person who is irreverently called the Son of God,
and sometimes God himself, would have nothing else to do than to travel from
world to world, in an endless succession of death, with scarcely a momentary
interval of life’ (39).

According to Thomas Chalmers, one of the most famous Scottish
theologians of the early nineteenth century, this argument was a major
source of intellectual doubts about Christianity in this period (40), and he
wrote an entire book, Discourses on the Christian Revelation Viewed in
Connection with the Modern Astronomy, to refute it. This book was generally
quoted in discussions on ETI1 during the following 40 years. What is remark-
able is that in it Chalmers never once questions the existence of ET1. He can
only argue that Homo sapiens may be the orly intelligent species in the
Universe that fell from grace, an idea developed in the twentieth century by
C.S.Lewis in his well-known science fiction trilogy.

The first person to take a critical scientific look at the empirical, as opposed
to the philosophical or theological, evidence for extraterrestrial intelligence,
was William Whewell, Master of Tiinity College, Cambridge. Whewell
pointed out that Chalmers’ concessions were unnecessary, because all
available evidence indicated that conditions on other planets of this solar
system were so unlike those on Earth as to render them uninhabitable by any
form of life known to us. Furthermore, there was no evidence to show the
existence of planets around the fixed stars analogous to the planets on our
solar system. Whewell concluded that:

‘The belief that other planets, as well as our own, are the seats of habitation of
living things, has been entertained, in general, not in consequence of physical
reasons, but in spite of physical reasons; and because there were conceived to
be other reasons, of another kind, theological or philosophical, for such a
belief’ (41).
Whewell also attempted to refute some of these extra-scientific reasons for a
belief in a plurality of worlds. In particular, he argued against plenitude by
emphasizing the historical change which the Earth had undergone. By the
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geological evidence, humanity was very recent; for most of its history the
Earth was uninhabited by intelligent beings, and so Derham’s argument for
habitability loses its force. Whewell also doubted the infinity of the Universe.
However, the belief in ETI was by now too ingrained in popular culture for
such arguments to make much headway. The publication of Whewell’s
book was greeted with a cry of outrage, almost as great as that which greeted
Darwin’s Origin of the Species 5 years later. A great number of books and
reviews appeared on the ETI question, most critical of Whewell’s thesis (42,
63).

As is well-known, there was a huge increase of interest in ETI in the latter
part of the nineteenth century due to the claim that canals made by intelligent
beings had been observed on Mars. These observations, popularized by the
American astronomer Percival Lowell, were soon discounted by most
professional astronomers (43), but they retained a hold on the lay imagination
for a century. Lowell’s books about life on Mars provoked Alfred R.Wallace,
with Darwin the discoverer of the theory of evolution by natural selection,
into analysing the likelihood of the evolution of an intelligent species else-
where in the Universe. He concluded that it was essentially zero, and thus

‘we are alone in the Universe. His arguments are worth repeating in detail,

because although published in 1905 they are exactly the same as those given
by modern evolutionists such as Dobzhansky (64), Simpson (65), and Mayr
(66). Thus the biological arguments against the evolution of intelligence have
not changed in 75 years. The great evolutionists have always been united
against ETI. The biologists who have supported ETI have generally been
biologists with the viewpoint of a physicist, and lacking the historical sense
of the evolutionist. Such men often err in questions about evolutionary
biology; in particular they err about questions concerning the probability of
the evolution of a species with specified properties, as the recent recombinant
DNA debate shows (44).

Wallace’s original arguments (45) against ETI were, like Whewell’s,
primarily physical not biological. The evolutionary arguments against ETI

appeared as an appendix to a later edition of his book, Man’s Place in
Nature:

‘Those among my critics who have expressed adverse opinions, usually agree
that my proofs of the absence of human life in the other planets of our system
are very cogent if not quite conclusive, but declare that they cannot accept my
view that the unknown planets that may exist around other suns are also without
intelligent inhabitants. They give no reasons for this view other than the enormous
number of suns that appear to be as favourably situated as our own, and the
probability that many of them have planets as suitable as our earth for the
development of human life. Several of them consider it absurd, or almost ludicrous,
to suppose that man, or some being equally well organized and intelligent, has
not been developed many times over in many of the worlds which they assume
must exist. But not one of those who thus argue give any indication of having
carefully weighed the evidence as to the number of very complex and antecedently
improbably conditions which are absolutely essential for the development of
the higher forms of organic life. . .’ (46).

Wallace first pointed out that

‘.. .if it is true that each species has arisen from one parental species, and one
only [Wallace had earlier given evidence for this], then the whole line of descent
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from any living species (and therefore from man) back to the earliest form of
life has been fixed and immutable; so that if any one of the thousand or millions
of successive species in the line of descent had become extinct before it had been
modified into the next species in the line of descent (or, which is the same thing,
if it had been differently modified from what actually occurred), then that
particular species which constitutes the last link in that particular line of descent -
and this also applies to man ~ would never have come into existence.

The ultimate development of man has, therefore, roughly speaking, depended
on something like a million distinct modifications, each of a special type and
dependent on some precedent changes in the organic and inorganic environments,
or on both. The chances against such an enormously long series of definite
modifications having occurred twice over, even in the same planet by in different
isolated portions of it...are almost infinite, when we know how easily the
balance of nature can be disturbed . ..’ (47).

Thus the existence of Homo sapiens on another planet was ruled out. Wallace
then generalized this argument from human beings to the class of intelligent
beings:

‘Of course, it may be said that a creature with a mind and spiritual nature
equal to that of man might have been developed in a very different form. ...
I briefly state why it seems quite inadmissible. In the first place, man differs from all
other animals in the range and speciality of his mental nature even more than in
his physical structure. It is generally admitted that his mental development has
been rendered possible by a combination of three factors: the erect posture and
free hand, the specialized vocal organization . . . and the exceptional development

of the brain....
No other animal types make the slightest approach to any of these high faculties
or show any indication of the possibility of their development.... The mere

assertion, therefore, that a being possessing man’s intellectual and moral nature
combined with a very different animal form, might have been developed, is wholly
valueless. We have no evidence for it, while the fact that no other animal than
man has developed his special faculties even to a lower degree, is strong evidence
against it . . . the evolutionary improbabilities now urged cannot be considered to
be less than perhaps a hundred millions to one ...’ (48).

Wallace’s arguments were ignored in future ETI debates; the modern

evolutionists have independently rediscovered them (which argues for their
correctness).

As Wallace mentioned in the above passage, the strongest argument for the
existence of ETI somewhere in the Universe hinged on there being an
enormous number of planets. This assumption was generally accepted
throughout the nineteenth century, for it seemed a consequence of the
nebular hypothesis for the formation of the solar system, which was itself
generally accepted. However, this theory was rejected in the period 1900-1945
in favour of the ‘stellar collision theory’ (12), which made it appear that our
solar system was a very rare phenomenon, if not unique. Consequently, most
discussions of ETI in this period tended to reject the idea of ETI. This was
certainly the case in the two most widely read popular books on astronomy
in the period, The Universe Around Us (49) (1929), by Sir James Jeans, and in
The Nature of the Physical World (50) (1928), by Sir Arthur Eddington.
The latter in fact asserted: “. . . I feel inclined to claim that at the present time
[Eddington’s emphasis] our race is supreme...’ (50). Nevertheless, the
principle of plenitude still exerted a strong hold on Eddington’s mind, for he
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prefaced the above remark with: ‘I do not think that the whole of the Creation
has been staked on the one planet where we live; and in the long run we cannot
deem ourselves the only race that has been gifted with the mystery of con-
sciousness’. Non-scientists put more trust in plenitude than in scientific
theories of planetary formation. E.W.Barnes, the Bishop of Birmingham,
asserted: ‘My own feeling that the cosmos was created as a basis for the
higher forms of consciousness leads me to speculate that our theory of the
formation of the solar system is incorrect’ (5I). It is interesting that at the
time Jeans and Eddington were writing, astronomers believed the Universe
to be topologically a three-sphere, and hence finite in size (52), (53). The
infinite Universe came back into vogue soon thereafter, however, and the
noted British cosmologist E.A.Milne developed the concept in the context of
non-Einsteinian relativity. Milne believed in ETI, and he offered a novel
suggestion for resolving the traditional Christian paradox between the
uniqueness of Christ and the plurality of worlds. He pointed out that radio
communication between inhabited planets is possible, and
‘., ..in that case there would be no difficulty in the uniqueness of the historical
event of the Incarnation, For knowledge of it would be capable of being trans-
mitted by signals to other planets and the re-enactment of the tragedy of the
crucifixion in other planets would be unnecessary’ (54).
Most modern theologians who mention the ETI question don’t seem to
worry about the uniqueness question that bothered St Augustine, Aquinas,
Chalmers, and Milne. They accept the plurality of worlds; their arguments
are the principle of plenitude and anti-anthropocentric teleoiogy similar to
that of Derham (51), (55), (56), (57), (58). In contrast to the early Christian
thinkers, they deny the uniqueness of Earth’s history and feel history is
cyclical in the sense that it is repeated on many planets. Their view was
influenced by the ahistorical steady state cosmology (see below). Suggestions
that we could use radio waves to communicate with ETI goes back to the
invention of radio in the nineteenth century (59), but most of these involved
just the other planets of this solar system. F.Galton, the nineteenth century
British statistician who first investigated the inheritance of human intelligence,
even worked out a code for communicating with these beings, a code which is
quite similar to those made by modern SETI proponents (67). The earliest
proposal for interstellar communication via radio that I’'m aware of was made
(60) by Bishop Barnes in 1931 in an article in Nature.

The modern discussion of the ETI question really begins with the publica-
tion in Nature of the radio contact proposal by Cocconi & Morrison in 1959,
which was given wide publicity in a large number of popular books. (It is
during this time that the question of other intelligent beings in the cosmos
ceases to be called ‘the plurality of worlds question’, as it was referred to for
hundreds of years, and becomes the ‘ETI question’.) There were a number of
scientific developments in the preceding 20 years which supported the ETI
hypothesis. First, the nebular hypothesis for the formation of the solar
system came back in to vogue after the end of the Second World War, and
this hypothesis suggests that planets are common. Second, the experiments of
Stanley Miller suggested that life would spontaneously appear on many
of these planets. This to a limited extent was experimental evidence for the
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principle of plenitude. Third, the development of radio astronomy tech-
nology made it possible to experiment on the ETI question rather than merely
talk about it — and the beginning of the space age in 1957 encouraged such
experiments. Fourth, the steady-state theory, which is an infinite-Universe
cosmology that has no history in the large, was the dominant cosmology
during the early 1950s. The first three scientific developments were used to
justify the existence of ETI, while the fourth tended to reinforce the philosoph-
ical and theological reasons for believing in ETI. And I contend that, as has
been the case for 2000 years, these philosophical and theological beliefs are
the main motivations for the belief in ETI.
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