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For several centuries Christian theologians have speculated about
extraterrestrial aliens, and how, if they are fallen, they have been redeemed.
Some of the proposed solutions fail to satisfy the Copernican principle, in
that they give humans a statistically unusual position in the collection of all
intelligent species. This article considers what reasons we have for adopting
the Copernican Principle. It then shows adopting this Principle leads to two
possibilities. The first is that aliens are very rare, and the second is that there
have been (or will be) many Incarnations.
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Introduction

For more than a thousand years astronomers in the West have known that
the universe is large: the geocentric Ptolemaic system placed the stars at a
distance of about 75 million miles from the Earth.! Copernicus’ heliocentric
system required the stars to be much further away, and subsequent
astronomical observations have led to successively larger estimates of the
size of the (observable) universe. We now know it to be unimaginably vast,
containing about 10! galaxies and about 10?* stars. Many people have seen
this huge universe as a severe challenge to Christianity. The issue is not new: a
forceful statement of the argument was given by the Deist Thomas Paine (1737-
1809) in his book The Age of Reason, which vigorously attacks Christianity as
being both erroneous and wicked. Following the opinions of contemporary
astronomers,? Paine assumes that the stars have planets, and that these planets
are inhabited. Describing the reasons which led him to reject Christianity as a
young man, Paine says

Though it is not a direct article of the christian system that this world that
we inhabit is the whole of the habitable creation, yet it is so worked up
therewith, from what is called the Mosaic account of the creation, the story
of Eve and the apple, and the counterpart of that story, the death of the
Son of God, that to believe otherwise, that is, to believe that God created a
plurality of worlds, at least as numerous as what we call stars, renders the

1 Kuhn, T. S, The Copernican Revolution, Massachusetts: Harvard Press (1957), p.82.

2 Crowe, M. ]. The extraterrestrial life debate, 1750-1900: the idea of a plurality of worlds from
Kant to Lowell, Cambridge: CUP (1986).
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christian system of faith at once little and ridiculous; and scatters it in the
mind like feathers in the air. The two beliefs can not be held together in the
same mind; and he who thinks that he believes both, has thought but little
of either.

(The final sentence carries a bit of rhetorical excess - to see that two beliefs
are incompatible; it is actually necessary to understand them both.)

Many others have made similar statements. For example, the science fiction
writer A. C. Clarke said: ‘if there are any gods whose chief concern is man, they
cannot be very important gods,* and the SETI researcher Jill Tarter states:

Although usually not phrased in those terms, centuries of ecclesiastical and
philosophical debate have revolved about whether the principle of medioc-
rity might not require a large (but finite) number of Sons of God and a like
number of resurrections.’

There are two different arguments here. The first that can be called
‘Exclusivity’, is a challenge to Monotheists in general, and is expressed in
the quote from A. C. Clarke. This challenge can be answered fairly easily by
saying that Christianity does not depend on assuming that God is only (or even
chiefly) concerned with humans. That God does care deeply about humans is a
key assertion of Christian theology, but as God’s capacities are infinite, this care
and love for humans does not exclude similar care and love for any aliens living,
say, in the Andromeda nebula. Other Monotheists could give a similar response.

The second challenge is specific to Christianity, and concerns the Incarnation.
Christian theology describes a fall and a redemption, the redemption being
effected by the Incarnation of God (or more precisely of God the Son, one
of the three Persons of the Trinity) as a human being, Jesus of Nazareth. If
there are aliens, then the most fundamental question we can ask about them
is their ‘theological status’, that is their relationship with God. This might be
either ‘unimpeded’, so that they already experience whatever is for them the
appropriate relationship, or, as with humans, it may be ‘impeded’: without
assistance they cannot attain that relationship. I will use the standard terms
‘unfallen’ and ‘fallen’ to describe a species with an unimpeded or impeded
relationship with God, and ‘redemption’ to describe an action by God which
enables members of an impeded species to come into a relationship with Him.
(It seems better to use these terms than try to introduce a new terminology:.)

3 Paine, T. Age of Reason, New York: D. M. Bennett, (1877), p.41. (Original published in three
parts in 1794, 1795, and 1807.)

4 See http://clarkeinstitute.org/arthur-c-clarke/quotable-arthur-c-clarke, accessed 14 Jan
2026.

5 Tarter, ., ‘SETI and the religions of the universe, in Many Worlds ed. Dick, S. J., Philadelphia:
Templeton Foundation Press (2000), p.143-150.
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We have the following possibilities for the theological status of an intelligent
spiritual species;® Christian theology states that we are in group A.

A. Fallen. Redeemed by the Incarnation of God as a member of that species.

B. Fallen. Redeemed by the Incarnation of God as a member of another species.
C. Fallen. Redeemed, but not by an Incarnation.

D. Fallen. Not redeemed.

E. Unfallen.

The purpose of this paper is to evaluate these possibilities from the
viewpoint of the principle of mediocrity, or ‘Copernican principle’ (CP), which
is mentioned above by Tarter. She summarises the CP as stating that we do not
existin any favoured position in space or time, but to apply it to the Incarnation
one needs a stronger version which also refers to human characteristics and
history.

While it has never been a central concern of theology, many Christians have
thought and written about ‘aliens’. The brief survey below is intended to show
that this is not just a recent concern, that the matter has been considered
by some prominent Christians, and that each of the possibilities above has
been seriously entertained. Much more can be found in the recent books by
Wilkinson,” Parkyn,® and Davison.’

The writers I survey below say little or nothing about the implications
for Christianity of the discovery of non-intelligent life on other planets. One
reason for this is that in the first three centuries after Copernicus it was usually
assumed that if a planet had life at all then it would have ‘inhabitants’, that is
it would be populated with intelligent beings rather like us. Even today the
phrase ‘life on other worlds’ may well be understood as meaning ‘intelligent life
on other worlds’. The implications (if any) of the discovery of non-intelligent
life on another planet are outside the scope of this paper.

In this article the term ‘intelligence’ will be used in its everyday meaning.
Given our ignorance of what is possible on other worlds, my own view is that
an attempt to define the term more precisely is unlikely to be helpful. I will use
the term ‘alien’ or ‘extraterrestrial’ to mean an intelligent animal which is nota
member of our species Homo sapiens, and which is also ‘spiritual’ in the sense
thatits created purpose includes having a relationship with God. (Some writers
have speculated about creatures of ‘pure nature’, which would be intelligent

6 Davison, A, Astrobiology and Christian doctrine. Cambridge: CUP (2023), p.188.

7 Wilkinson, D., Science, Religion and the Search for Extraterrestrial Intelligence, Oxford: OUP
(2013).

8 Parkyn, J. L., Exotheology, Eugene: Pickwick publications (2021).

9 op. cit. Davison.
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but not spiritual - see Davison.?® I will not consider this possibility.)

One of the earliest authors to consider these points was William Vaurouillon
(or Vorilong) (c. 1390-1463), who in his commentary on Lombard’s Sentences
discussed the possibility of inhabitants of other worlds. (‘Other worlds’ in his
context meant worlds outside Ptolemy’s sphere of fixed stars.) Vaurouillon
states that As to the question whether Christ by dying on this earth could
redeem the inhabitants of another world, I answer that he is able to do this
even if the worlds are infinite, but it would not be fitting for him to go into
another world that he must die again’!! The Reformer Philip Melanchthon
(1497-1560) also rejected multiple incarnations: ‘The Son of God is one: our
master Jesus Christ, coming forth in this world, died and was resurrected
only once. Nor did he manifest himself elsewhere, nor has he died or been
resurrected elsewhere.’? Based on this, he then rejected the possibility of a
plurality of inhabited worlds. (It is interesting to note he wrote this in 1550, so
only shortly after the publication of Copernicus’ book.)

John Wesley considers this question in a sermon dated around 1788."3 This
is too early to be a response to Paine, but the text of the sermon makes it clear
that others had voiced similar objections to Christianity. The sermon begins
by discussing the physical insignificance of the human race in the universe,
and then moves on to consider inhabitants of other worlds. Wesley does not
mention the possibility of multiple incarnations, or that other species might be
saved by our Incarnation. He says .. Suppose there were millions of worlds, yet
God may see, in the abyss of his infinite wisdom, reasons that do not appear to
us, why he saw good to show this mercy to ours, in preference to thousands or
millions of other worlds.” Thus he inclines towards option D for all non-human
species, but in the following paragraph he indicates grave doubts as to whether
any such beings exist. (See Crowe!* for more on Wesley’s complex and variable
thinking on this topic.)

In 1815 the Scottish divine Thomas Chalmers preached a series of sermons
at Tron church in Glasgow on the plurality of worlds and what he calls the
‘astronomical objection to Christianity’.!® He does not mention Paine, but it
seems very probable that he was aware of Paine’s book, and has it in mind.

10 op. cit. p.208.

11 Dick, S. ]. Plurality of worlds. The origins of the extraterrestrial life debate from Democritus
to Kant, Cambridge: CUP (1982), p.43.

12 ibid. p.89.

13 Wesley, ], Sermon 103. ‘What is Man?, https://www.resourceumc.org/en/content/
sermon-103-what-is-man.

14 op. cit. Crowe p. 92-96.

15 T.Chalmers, A Series of Discourses on the Christian Revelation, Viewed in Connection with the
Modern Astronomy. Glasgow: John Smith and Son (1817).
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Chalmers was an enthusiastic pluralist, and assumes that the planets are
inhabited, and that the stars have inhabited planets. Overall he inclines to the
view that the inhabitants of other planets are unfallen, so in Group E, and not
needing redemption. (Chalmers was later to be the First Moderator of the Free
Church of Scotland.)

In the 1850s the Victorian polymath William Whewell questioned the
common arguments for the existence of inhabitants of other worlds.® He makes
it clear that his book is intended as an answer to the ‘astronomical objection
to Christianity’, and that he regards Chalmers’ solution as unsatisfactory. His
simple proposed solution is that the human race is unique, and he argues that
this is fully supported by the current astronomical evidence.

In spite of its considerable flaws, I consider this to be the most innovative
book on ‘plurality of worlds’ ever written. Whewell was aware of the great age
of the Earth, and was the first writer on this topic to introduce the question of
time. He was also among the first to point out that, from what we know of their
physical condition, most of the planets in the solar system are unsuitable for
intelligent life.

One of Whewell’s most interesting points is his claim that if there are aliens
with a scientific knowledge similar to our own, then they would have to be
almost identical to us both in their mental capacities and in their intellectual
history:

And, therefore, if we will people other planets with creatures, intelligent
as man is intelligent, we must not only give to them the intelligence, but
the intellectual history of the human species. They must have had their Py-
thagoras, their Plato, their Kepler, their Galileo, their Newton, if they know
what we know. And thus, in order to conceive, on the Moon or on Jupiter, a
race of beings intelligent like man, we must conceive, there, colonies of men,
with histories resembling more or less the histories of human colonies...'”

(The context makes it clear that by ‘men’ Whewell means aliens with
essentially the same mental composition as humans.) Commenting on
the science fiction of his day, Whewell says: ‘Such representations, though
purposely made as unlike human beings as the imagination of man can frame
them, still are merely combinations, slightly varied, of the elements of human
being.'® Attempts to imagine aliens have improved since Whewell’s time but his
description remains accurate: the only way science fiction authors can depict
aliens which are not clearly just modified humans is by telling us so little about
them that they remain mysterious. Whilst [ agree with Whewell that we cannot

16 Whewell, W. Of the Plurality of Worlds: an essay, 3rd ed. London: J. Parker (1854).
17 ibid., Ch.1V.6, p.131.
18 ibid., Ch.1V.10, p.137.
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imagine genuinely alien extraterrestrials, I am uncertain where this leads. Is
this simply due to the limitations of our imagination, or is it really the case that
aliens have to be (mentally) very similar to humans? It is worth noting that
Aquinas thought something quite similar: in his terminology any other rational
animal would fundamentally be the same kind of thing as a human being.*®

The Christian apologist C. S. Lewis discusses extraterrestrials several times
in his works. He is unusually sensitive to the issue of human uniqueness: ‘If we
find ourselves to be but one amonga million races ... how can we, without absurd
arrogance, believe ourselves to be uniquely favoured [by an Incarnation].?® It
would be a problem for him, contradicting God’s goodness, if most races were
in Group D. Lewis rejects multiple incarnations, but is open to the remaining
three possibilities. In discussing possibility B, Lewis argues that although this
does give the human race a pivotal position, it does not imply either human
superiority or favouritism from God. He uses a military analogy ‘the general,
deciding where to begin his attack, does not select ... the most attractive village.

In discussing possibility C, he tentatively suggests that different races
may have different degrees of fallenness, and different modes of salvation.
It is possible that his thinking was informed by the fiction of his friend J.R.R.
Tolkien. In Tolkien’s world?! elves have a different ‘theological status’ than
humans: they undergo reincarnation, whereas when humans (or hobbits) die
their spirits leave the world. Elves are not sinless, but they appear to be less
fallen than humans - for example they do not willingly serve Sauron.

Lewis illustrated his thinking in his space trilogy. The three races on Mars
are all unfallen, and the inhabitants of Venus are tempted but do not fall.?? The
suggestion is made that, if a fall does take place, then they will be redeemed not
by an Incarnation, but in another way:.

This question was also addressed by the British astronomer E. A. Milne (1896-
1950). He rejects multiple Incarnations, saying that ‘The Christian would recoil
in horror from such a conclusion,/? and then proposes option B for all species
other than humans. He regards it as essential that a species has to hear of Jesus
to be redeemed, asks how this is possible, and answers that the good news could
be spread by radio astronomy. (The suggestion is rather absurd, since it was by
then known that there are galaxies billions of light years from us.)

19 See Davison, op. cit. Chapter 9.

20 Lewis, C. S, Religion and rocketry. In Essay Collection and Other Short Pieces, London:
HarperCollins (2000). The original essay was published in 1958.

21 Tolkien, J. R. R. The Silmarillion, London: George Allen and Unwin (1977).

22 Lewis, C.S., Perelandra, London: The Bodley Head (1943).

23 Milne, E. A, Modern cosmology and the Christian idea of God, Oxford: Clarendon Press
(1952), p.153.
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E. L. Mascall mentions this issue in his 1956 Bampton lectures, and unlike
Milne he is prepared to allow multiple incarnations. A key insight of Mascall is
that if we adopt a God-centred view of the Incarnation, rather than a human-
centered one, some of the supposed difficulties disappear: ‘if ... the Incarnation
takes place not by the conversion of the Godhead into flesh, but by the taking
up of manhood into God, there seems to be no fundamental reason why, in
addition to human nature being hypostatically united to the Person of the
Word, other finite rational natures should not be united in that Person too.%*

The three recent books by Wilkinson?, Parkyn?®, and Davison?’, consider
this question in detail, and incline to options B, C and A respectively for non-
human species. (All three authors appear to be optimistic on the existence of
extraterrestrials.)

We now consider how the Copernican Principle (CP) can be used in this
context. Suppose first that there are many alien species, and that (other than
us) they all belong to the same group. If that group is B, D, or E then the status
of the human race is, in a statistical sense, exceptional, and so if we use the CP
then these three options should be rejected. The situation with C is less clear.
If all (except us) are in Group C, and each is redeemed in a different way, then
the Incarnation remains unique, but as each species would be able to point
to its own equally unique mode of redemption the CP need not be violated.
This option initially appears attractive, but I find it hard to believe that there
are even a thousand essentially distinct ways, as dramatic and extreme as the
Incarnation, by which God could redeem a fallen species.

It is worth noting that the CP works in a statistical sense and cuts across
the usual theological criteria of values and meaning. We can imagine three
alternative universes, all with many species which, apart from us, are in groups
B, D or E. These three universes are qualitatively very different, but all three are
ruled out if we apply the Copernican Principle.

As one needs to consider the possibility of there being species in several
of the categories A-E, I will now reformulate the argument in a tighter form.
When one says that something is ‘statistically exceptional’, one needs to specify
what class of objects one is considering it to be an exceptional member of. As
a simple example, consider two urns, one containing 999 white balls and one
red ball, and the second just containing one red ball. Considered as a member
of the class of balls in the urn, the red ball is exceptional in the first urn, but
not in the second. In what follows, when I discuss whether or not humans

24 Mascall, E. L., Christian theology and natural science, London: Longmans (1956), p.41.
25 op. cit. Wilkinson.

26 op. cit. Parkyn.

27 op. cit. Davison.
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are statistically exceptional, I will mean when considered as members of the
collection of intelligent species in the universe.

To fix our ideas, we will ask if the number of intelligent species which exist
or have existed in the observable universe is greater or less than one million.
(If we consider instead the number of alien species that will ever exist then it
makes little difference to the argument.) A million may sound a lot, but if there
are a million intelligent species in the observable universe, then only one galaxy
in a million would have such a species. Consider the following statements:

(1) There are more than one million alien species in the universe.
(2) The Incarnation of God occurred exactly once, as a human in Jesus.
(3) The number of modes God can use toredeem a fallen species is less than 1000.
(4) When compared with the theological status of other intelligent species,
the theological status of the human race is not statistically exceptional.

Statements (1)-(4) together lead to a contradiction. Suppose that they do all
hold. Call a species special if its mode of redemption is unique, if it is in Group
C, orifitis the only species in that group, if it is in Groups A, B, D or E. Then the
total number of special species is less than 1004, and thus more than 99.8%
of species are not special. (2) implies that the human race belongs to the small
group of special species, which contradicts (4).

We therefore need to drop at least one of these four statements. In the
remainder of this paper I consider each of them.

Deeper examination of the Copernican Principle
We state three versions of the Copernican Principle.

Locational Copernican Principle (LCP). We do not occupy a privileged location
in the universe.?®

General Copernican Principle (GCP). The human race is typical among the
collection of intelligent species in the universe.

Random Copernican Principle (RCP). We should make inferences as if the
human species had been randomly selected from the collection of all
intelligent species.

These statements contain significant ambiguities: what is a ‘privileged
position’, and what characteristics are we considering when we call humans
typical? While it is the LCP that is important for astronomy and cosmology,
to apply these ideas to events such as the Incarnation one needs the stronger

28 Barrow, J.D, Tipler, EJ., The Anthropic Cosmological Principle, Oxford: OUP (1986) p.1.
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GCP. The ‘as if’ in the RCP above is based on a similar qualification in Bostrom’s
Self-Sampling Assumption (SSA).?

It is worth noting that none of these three Principles make any assertion
about how common intelligent species are. They make statements about us
or our location in the universe, but do not say anything about the overall
properties of the universe, such as the frequency of intelligent species. If one
wants to use ‘Copernicalism’ to assert that intelligent species are common, then
one needs something stronger, such as Bostrom’s Self-Indication Assumption
(SIA), which I will discuss briefly below.

It is instructive to try to deduce the LCP from our general understanding
of the universe, as given by astronomy and evolutionary biology. Assume that
the universe is homogeneous, that intelligent species can only arise on planets,
and that the detailed processes of evolution depend only on local factors which
affect that planet. Then (as long as the universe is large enough) intelligent
species will arise on a number of planets. These will not be located completely
atrandom - for example it seems likely that conditions in a galactic core are not
suitable for the evolution of intelligent life.3° Any intelligent species which arises
will find itself on a planet which will be situated in a location which permits the
evolution of intelligent life; let us call this a viable location. A randomly selected
species will then be located in a randomly selected viable location, which is
likely to have the average characteristics of viable locations. So, since we are a
randomly selected species, our location should have the average characteristics
of viable locations.

I have highlighted in italics the fatal flaw in the argument - to prove that
our location is average we needed to assume that we are an average species:
the argument is circular. (Indeed it worse than circular: to prove the LCP we
needed to assume the RCP))

We do learn several things from this failed attempt. First, the argument still
does give something - it shows that we cannot expect our star to be randomly
selected from the collection of all stars, butjust those that are in viable locations.

Secondly, the CP is a probabilistic statement: it can label our situation as
improbable, but it requires a further step to reject a theory on the basis of
that improbability. The judgement that a theory should be rejected because
it violates the CP must take into account both the strength of evidence for the
theory, and how improbable our situation is under that theory. Further, there
are many different ways of measuring how exceptional a location is, and if one

29 Bostrom, N., Anthropic bias: observation selection effects in science and philosophy, New
York: Routledge (2002), p.57.

30 Lineweaver, C. H. et. al., ‘The Galactic Habitable Zone and the Age Distribution of Complex
Life in the Milky Way’, Science (2004) 303, 59-62. DOI1:10.1126/science.1092322.
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looks at enough of them, one will find that a randomly selected location is likely
to be exceptional in some respects.

Thirdly, while specific instances of the LCP can be confirmed by observation,
the LCP as a general statement has to be regarded an axiom or foundational
principle, rather than something that we can prove either by deduction or
by observation. Thus the LCP would have to be rejected as meaningless by a
logical positivist.

Finally, the argument helps clarify the relations between these three versions
of the CP. We needed the RCP to obtain the LCP, but a very similar argument
also shows that the RCP implies the GCP. It would be possible to hold the LPC
(or GCP) without accepting the RCP, but this position seems problematic: if we
knew that the RCP did not hold then it is hard to see what reasons we could
have for supposing that the LCP did hold. Thus we find that the three CPs stated
above stand or fall together. In spite of this it will be helpful in what follows to
continue to distinguish between the LCP and GCP. In addition, one should keep
in mind that both have to be understood as probabilistic statements.

The probabilistic nature of the CP explains why its formulation and use is
relatively recent. Probability and statistics only assumed a significant place
in the mathematical sciences in the early 20th century, and their widespread
use in science and industry only occurred after the Second World War. In the
last few decades advances in computing power have led to the development of
Bayesian methods to handle very large datasets. A Bayesian analysis proceeds
by attaching probabilities to statements, and then updating these probabilities
when new data is observed. ‘Bayesianism’ provides a comprehensive and
coherent method which enables one to handle any kind of uncertainty, and
in some quarters, such as the ‘Lesswrong’ online community, Bayesianism is
regarded as almost axiomatic.

The term ‘Copernican Principle’ was coined by Bondi,! but its use outside
the question of location only began in the late 20th century. Partly stimulated
by the increasing acceptance of Bayesian methods, in the last 50 years versions
of the CP or the related Anthropic Principle have been used to explore a cluster
of questions about the universe and our place in it. These questions have
been considered by both physicists and philosophers, and have given rise to
a substantial literature. One important example is the question of fine tuning:
what, if anything, can one learn from the fact that many physical constants
appear to be ‘fine-tuned for life’?3? Most approaches to this question, as in
Bostrom?* involve a probabilistic analysis which uses Bayesian methods, and

31 Bondi, H., Cosmology, Cambridge University Press (1952)
32 Barrow, J.D, Tipler, F, op. cit.
33 op.cit, Ch.2.
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appeal to some kind of Copernican principle.

The key underlying question is how we should evaluate statistical evidence
when, so to speak, we are ‘part of the experiment. Bostrom3?* gives two
different methods of calculation, denoted SSA and SIA. The SIA implies that
an observer should use the evidence that it exists to favour hypotheses which
imply that the universe has lots of observers, and so it leads to a stronger form
of ‘Copernicalism’ than given in the three principles [ outlined at the beginning
of this section. A detailed discussion is beyond the scope of this paper, but it
is worth remarking that both these methods can give rise to paradoxical and
unwelcome conclusions.®> My own view is that we do not at present have a
secure theory which enables us to make inferences in this kind of situation,
though a forthcoming paper by Meacham?®® does point to a possible way
forward.

While I have outlined above reasons for reservations about the CP, I do
nevertheless consider that Christians need to engage with its use in the
current context, that is in examining the theological status of other species. We
need to avoid the pitfalls which arise rather easily when one uses this kind of
reasoning, and so it will therefore be helpful to review the track record of the
LCP in astronomy. Given that the LCP was only explicitly formulated in the 20th
century, for the most part we cannot ask how the LPC was used, but only how
useful it would have been had it had been available.

1. Heliocentric solar system (Copernicus). The LPC does not appear to have
been used in the 16th and 17th century debates on the Ptolemaic, Copernican
and Tychonic systems. However, since there were only 8 non-stellar objects
known (5 planets, and the Sun, Moon, and Earth) a naive use of the LCP would
still have given the Ptolemaic system a 12.5% chance of being correct - not
enough to reject a theory which was supported by the (incorrect) physics of
the day.

In the mechanical systems of Descartes and Newton it was natural to place
the Sun (which was known to be much larger than the Earth) at the centre of
the solar system. Definite experimental evidence for the heliocentric system
only became available when Bradley discovered the aberration of starlight in
1729.%7

2. Huygens. The Dutch scientist Christian Huygens (1629-1695) made many

34 op.cit.

35 Isaacs, Y, Hawthorne, J.,, Russell, J. S, ‘Multiple universes and self-locating evidence,
Philosophical Review (2022), 131, 241-294) (p.252).

36 Meacham, C.].G., ‘Fine-Tuning, Multiple Universes, and Self-Locating Beliefs’, In Rubio, D. and
Kraay, K.J. The Blackwell Companion to Philosophy and the Multiverse. Blackwell (forthcoming).
37 North, ]. The Fontana history of Astronomy and Cosmology. London, Fontana (1994), p.383.
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important contributions to physics and astronomy. His wide scientific contacts
included the mathematicians Pascal and Fermat, two of the founders of
probability theory. Huygens’ posthumous book The Celestial Worlds discusses in
detail the probable characteristics of the inhabitants of the planets in the solar
system. Huygens’ main argument for the existence of planetary inhabitants is
a version of the GCP. Arguing that the planets must have life on them, he says
‘should we allow the Planets nothing but vast Deserts... and deprive them of all
those Creatures ... we should sink them below the Earth in Beauty and Dignity;
a thing very unreasonable,® and some pages later argues that Jupiter must be
inhabited to have equal dignity with Earth. Huygens finds this argument from
‘dignity’ to be a powerful tool. Asking about the nature of the inhabitants of
Jupiter and Saturn, he says that they must know Astronomy - otherwise one
would have to suppose that Earth had superior dignity to those planets. Given
that they have astronomy, it follows that they must have scientific instruments,
geometry, arithmetic, writing, and a society and government capable of
sustaining this knowledge. Another appeal to ‘dignity’ is then used to argue
that they must have ‘conversation, amours, jesting and shows’* It is likely
that it is absurdities like these which led Alexander von Humboldt to describe
Huygens’ book as ‘the dreams and fancies of a great man.*® (I should remark
that Huygens does raise many interesting questions, and that some other parts
of his book are much more solid.) This is the first use of the GCP in science, and
it has to be reckoned as a major fail. There are still attempts to use the GCP in
this way, such as a recent claim that the median alien has a weight of 314 kg.*!

3. Herschel’s map of the galaxy. In 1785 William Herschel published the first
map of the Milky Way.*? This was based on his ‘star gauges’ - counts of the
number of stars of different brightness in selected areas of the sky. We now
know that there are substantial clouds of obscuring matter in spiral galaxies like
our own, so that optical observations will give misleading information about
our location in the galaxy. Herschel’s map shows the Sun reasonably close to
the centre of the Milky Way - might the LCP have suggested that such a central
location was unlikely? The answer is ‘not really’ - an examination of Herschel’s
map shows that about 12% of stars are closer to the centre than the Sun. So, the
LCP would not have provided strong reasons for querying Herschel’s picture.

4. Shape of the Magellanic clouds. During the 19th century the nature of the
nebulae was a matter of major debate - were they star clusters which appeared

38 Huygens, C. The Celestial Worlds Discovered, 2nd ed. London: John Knapton (1722), p.21.
39 ibid. p.81.
40 von Humboldt, A., Cosmos, Vol. 111, Trans. E.C. Otté New York: Harper, (1855), p.20.

41 Simpson, F. ‘The size distribution of inhabited planets’, Mon. Not. R. Astron. Soc. (2015) 456,
L59-L63, https://doi.org/10.1093 /mnrasl/slv170.

42 Herschel, W. ‘On the construction of the heavens’. Phil. Trans. Roy. Soc. (1785), 75, pp. 213-
266.
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nebulous because they were far away, or were they clouds of nebulous matter?
Whewell** made an important contribution to this debate by his interpretation
of Sir John Herschel’s observations of the Magellanic Clouds. These appear
to the naked eye as circular patches of nebulosity in the southern sky, but
Herschel found they contained many structures, including stars, star clusters
and nebulae. Whewell argued that the Clouds were roughly spherical, so that
all the objects in the Clouds were at roughly the same distance: “To suppose
(the only other possible supposition) that they are two columns of space, with
their ends turned towards us, and their lengths hundreds and thousands of
times their breadths, would be too fantastical a proceeding to be tolerated;
and would, after all, not explain the facts without further altogether arbitrary
assumptions.** Based on this Whewell then deduced that not all nebulae were
star clusters. We see here an early use of the LCP, and one which has been
confirmed by modern astronomy:.

The fact that all the objects in the Magellanic Clouds are at roughly the
same distance was used by Henrietta Leavitt in her fundamental work on the
period-luminosity relation for Cepheid variables. This discovery means that
the absolute luminosity of one of these stars can be determined from the period
of its light curve. Since one can measure its brightness as seen from Earth, this
then enables one to calculate its distance.

The LCP definitely played aroleinrejectinganimplausible butobservationally
possible model for the shape of the Clouds, but even without the LCP a spherical
shape is much more likely than a long cylinder.

5. Origin of the solar system: Laplace v. Jeans-Jeffrey. In 1796 Laplace advanced
the nebula hypothesis that the solar system had condensed from a gaseous
nebula, which threw off the planets as it formed. When astronomers began to
fill in the mechanical details of this model they encountered severe difficulties
- they could not explain the distribution of angular momentum in the solar
system. In the early 20th century Sir James Jeans and Sir Harold Jeffreys
advanced an alternative theory. This was that after a collision (or very close
approach) between the sun and another star a large filament of material was
ejected from the Sun, and then condensed to form the planets. As the distances
between stars are vast, collisions are very rare, and so according to this theory
the solar system (and hence Earth with its inhabitants) might well be unique in
the universe. In the 1930s Russell* and Spitzer*® advanced strong arguments
against this theory, and it was abandoned by most astronomers. The LCP is
not enough to reject the Jeans-Jeffrey hypothesis - if there were just one solar

43 op. cit. Whewell, Chapter VII.

44 ibid. pp.224-5.

45 Russell, H. N, The solar system and its origin, New York: Macmillan (1935).

46 Spitzer, L. ‘The dissipation of planetary filaments’, Astrophys. J. (1939) 90, 675-688.
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system then of course any observer would be situated in it.

6. The ‘Great Debate’ between Shapley and Curtis. Herschel’s picture of the
Milky Way lasted a remarkably long time, but by the early 20th century it was
becoming obsolete. At a meeting at the National Academy of Sciences in April
1920* the astronomers H. Shapley and H.D. Curtis presented two different
views of the global structure of the universe. Shapley’s observations of 69
globular clusters led him to reject Herschel’s model: he held that the Milky Way
was a vast structure, 300,000 light years across, with the Sun at least 50,000
light years from the centre. In his view the spiral nebulae were associated with
the Milky Way, so that the entire observable universe was one vast system with
the Milky Way as its most important component. Curtis adhered to the older
picture of the Milky Way, supposed that the Sun was reasonably close to its
centre, and claimed that the spiral nebulae were distant objects comparable in
size to the Milky Way.

In retrospect we can see that each was half right and half wrong, but at that
time the two issues appeared to be linked. Curtis pointed out that if Shapley
was right about the dimensions of the Milky Way, then it would extend nearly
as far as the closest spiral nebulae, which would then have to be much smaller
than the Milky Way. (We now know that Shapley’s estimates were 2-3 times too
large, and Curtis’s about 4 times too small.)

Shapley’s theory that the Milky Way was unique in the observable universe
does not contradict the LCP - if there were only one galaxy, then most stars (and
observers) would be in the main galactic object, and only a minority would lie
in the smaller satellite objects, such as the globular clusters and Magellanic
clouds. Shapley did not rule out the possibility that objects similar to the Milky
Way might exist, but held that if they did exist then they were too far away to
be observable. Curtis’s view, that the Milky Way is just one of many galaxies, is
obviously compatible with the LCP.

7. Discovery of two types of Cepheids. In 1925 Hubble located Cepheid
variables in the nebulae M31 and M33, and showed that they were far outside
even Shapley’s vast Milky Way. Subsequent research gave him the distances
of many other spiral nebulae, from which he obtained a relation between red
shift and distance, now called the Hubble-Lematitre law. The modern picture of
a vast and expanding universe was born.

However, it was found that the Milky Way was larger than other spirals, and
that the largest globular clusters associated with the Milky Way were 4 times
brighter than those associated with other spirals. This remained a puzzle for

47 Trimble, V., ‘The 1920 Shapley-Curtis Discussion: Background, Issues, and Aftermath’, Pub.
Astr. Soc. of the Pacific (1995) 107, 1133-1144.
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some time: the astronomer W. Baade*® recalls discussing this with Hubble on
cloudy nights when observations were not possible. It was clear (to Baade
anyway) that something was wrong, but it was not clear what. In 1952 Baade
found the solution: there are actually two types of Cepheids, Types [ and 1], and
the Type I are 4 times brighter than the Type II. Recalibration of distance scales
led to the conclusion that the Andromeda nebula (M31) and other galaxies are
twice as far away as had been previously thought, so resolving the difficulty.

The LCP certainly had a role in directing Baade’s attention to a problem -
it seemed implausible that our galaxy, the Milky Way, should be the only one
with extra-large globular clusters. However, astronomers would still have had
reasons to be suspicious of their distance measurements if they found just one
galaxy with this unusual characteristic.

8. Perfect cosmological principle. In 1948 Bondi and Gold* introduced
the ‘steady state theory’ of the universe. They also formulated a ‘perfect
cosmological principle’ (PCP) which stated that the universe is homogeneous
and stationary (in time as well as space) in its large-scale appearance. The PCP
is an extension of the LCP, but discoveries in the 1960s, notably that of the
cosmic microwave background radiation, showed that it is false.

9. Inhomogeneous models. February®® looks at a cosmology which violates
the LCP by being radially inhomogeneous around our location, and shows
that it avoids the need for dark energy. The authors of the paper do remark
that models like their one ‘revoke the Copernican principle (CP), placing us at
or very near the centre of the universe.! While this model seems to have few
supporters, the publication of this paper shows that it cannot be the case, as
is sometimes asserted, that the LCP is an essential assumption for astronomy
and cosmology.

10. KBC Void. Recent observations suggest that we may be in a large region
of space (the KBC void) with density significantly less than average.>! This is
a possible challenge to the LCP, but if less dense areas of the universe are less
dangerous to life, then our location in such an area might still be consistent
with the LCP.

When we summarise these ten examples, we see that the LCP only made

48 Baade, W, ‘The period-luminosity relation of the Cepheids’. Pub. Astr. Soc. Pacific (1956),
68, 5-16.

49 Bondji, H., Gold, T. ‘“The steady-state theory of the expanding universe. Mon. Not. R. Astron.
Soc. (1948) 108, 252-270, https://doi.org/10.1093 /mnras/108.3.252

50 February, S. et. al. ‘Rendering dark energy void’. Mon. Not. R. Astron. Soc. (2010) 405, 2231-
2242 doi:10.1111/j.1365-2966.2010.16627 x

51 Haslbauer, M., Banik, 1., Kroupa, P. “‘The KBC void and Hubble tension contradict LCDM
on a Gpc scale - Milgromian dynamics as a possible solution’. Mon. Not. R. Astron. Soc. (2020)
499, 2845-2883.

111 * Science & Christian Belief, Vol 38, No. 2



The Incarnation and the Copernican Principle

a significant contribution in the two cases (4) and (7), and that even in those
cases a weaker principle than the LCP would have been enough to point in the
right direction. The two attempts (2) and (8) to go beyond the LCP both led to
erroneous predictions.

If we are to use the CP to discuss the Incarnation, then we need the GCP,
and the one example I have given of its use suggests that it can easily lead one
astray. If we are to avoid Huygens’ errors, we need to identify them: there are
at least two.

First, his argument from ‘dignity’ that most planets have inhabitants is
incorrect because of selection effects; as we have seen the GCP does not give
us information on how common intelligent life is. Huygens’ second, more
interesting, error arises when he attempts to use the GCP (or his version of it)
to assess what aliens are like. The difficulty is that an alien species will have
a very large number n of characteristics. If we suppose (already a substantial
assumption) that it is possible to measure how eminent a species is in each
characteristic, then we obtain a vector x:(xl, xn) where (say) X, measures
their knowledge of astronomy, x, how good their entertainments are, and
so on. The GCP implies that the vector x, for Earth is not an outlier in the
collection of vectors x for all alien species. If we follow Huygens and look at the
size of particular components of x then we encounter the difficulty of multiple
hypotheses, as well as selection effects. Huygens chose characteristics which
he considered important, but these may well be ones where humans score
well: other species might choose different ones.

This lengthy section on the CP has raised a number of questions. We have
seen that it cannot be proved, and that it has not played as significant a role in
astronomy as has sometimes been claimed. When it has been used successfully,
it is in its simplest locational form, while the outcome of one attempted use
of the GCP is not encouraging. Thus a simple rejection of the applicability of
the CP to events like the Incarnation is defensible. However those who wish to
take this route do need to consider how far they wish to go. Are they rejecting
Bayesian methods in general, or just those methods in certain situations? If the
latter, where is the line to be drawn?

While the CP is imperfect, we have nothing better available, and if we
abandon its use then we lose the ability to study a cluster of problems in
philosophy and cosmology, such as the implications of fine tuning. My own
view is that, in spite of its imperfections, it is legitimate to use the CP to discuss
the Incarnation, and the theological status of alien species. Given this, we need
to avoid the errors that Huygens made, and I believe that this is possible. On
the Christian view, the most fundamental question we can ask about an alien
species is its relationship with God: which of the five groups A-E does it belong
to? By restricting ourselves to this one question we avoid the introduction of
multiple hypotheses, which was one of Huygens’ mistakes. There also does not
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seem to be a problem with selection effects.

Number of alien civilisations

Let N be the number of alien species (other than us) which exist or have
existed in the observable universe. We can write N = p h N, where N, is the
number of stars which have ever existed in the observable universe, h is the
average number of planets in the habitable zone®? (HZ) of these stars, and p is
the proportion of such planets which have given rise to an alien species. Under
reasonable assumptions p is also approximately the probability that a planet
in a HZ will give rise to an alien species. In the last 600 years our estimate of
N, has risen from a few thousand to around 10%. Estimates of h and p have
oscillated - during the 18th century the majority of astronomers assumed that
every planet was habitable and inhabited so that, adding moons, estimates
then would have been h ~ 10 and p ~ 1. The Jeans-Jeffrey theory suggested that
h was tiny, so that even taking p=1 some astronomers estimated that N was
zero. However, modern observations, such as from the Kepler satellite, show
that many stars have planets. Estimates of h vary, but 0.2 seems a reasonable
figure,>® and the evidence that h is greater than 0.01 is very solid. Thus there is
very good evidence that the number of planets in the HZ of a star is between
10%' and 10%.

On the other hand, we have no data at all on p. A recent paper on the Fermi
paradox>* suggests a range of possible values of p covering more than 30
orders of magnitude. Putting in some broad but defensible Bayesian priors, the
authors conclude that there is a probability of more than 40% that we are the
only intelligent species in the observable universe.

The view that technological alien species are extremely rare is supported
by the very limited observational evidence we do have available. The absence
of such species is the simplest answer to Fermi’s question ‘why have they not
visited us’? Further, energy use by large technologically advanced civilisations
would give rise to infra-red radiation which could potentially be observed
- and has not been.”® Thus to assert that we are the only intelligent species
in the observable universe is entirely consistent with our current scientific

52 Kasting, J.F, Whitmire, D.P, Reynolds, R.T, ‘Habitable zones around main sequence stars,
Icarus (1993) 101, 108-128.

53 Petigura, E.A, Howard, AW, Marcy G.W, ‘Prevalence of Earth-size planets orbiting Sun-
like stars’, Proc. Natl. Acad. Sci. U.S.A. (2013) 110, 19273-19278, https://doi.org/10.1073/
pnas.1319909110.

54 Sandberg, A, Drexler, E.,, Ord, T, ‘Dissolving the Fermi Paradox’ (2018) arXiv:1806.02404.
55 Wright, ].T,, Mullan, B, Sigurdsson, S., Povich, M.S., “The g infrared search for extraterrestrial
civilizations with large energy supplies. i. background and justification, The Astrophysical
Journal, (2014) 792, 26.
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knowledge.

Some Christians will welcome this picture of a universe empty of intelligent
life (except for us), but others would be disappointed: why should God limit His
creation in this way? One of the arguments used by 18th century astronomers
when they argued for the ‘plurality of worlds’ was the Principle of Plenitude.>®
Very loosely this states that a perfect Creator has to create the best possible
universe, and that the best possible universe should contain as many different
types of creatures as is possible. This tension could be resolved if Aquinas and
Whewell were right: if any intelligent alien would have to be very similar to
humans in its mental capacities, then the creation of alien species would be
little more than a multiplication of what already exists.

Theological questions

Incarnations: many or one

Many theologians have followed Vaurouillon and Melanchthon in rejecting
multiple incarnations. Particularly noteworthy is Brian Hebblethwaite who
has argued that multiple incarnations are impossible.”” Davison®® rejects
Hebblethwaite’s argument. [ cannot contribute much to this debate, but will
make two remarks. The first is that this issue requires accurate theological
thought on the nature of an Incarnation. In popular preaching it is reasonable
to use the terms Jesus, Christ, Son of God and Logos interchangeably, but in this
context greater precision is necessary. If an Incarnation did take place in the
Andromeda nebula, it is the Son of God, not Jesus, who would be incarnated
there.>® The second, as one sees from Mascall,®® is that the Christological
formulations of the councils provide a very fruitful theological starting point.

The idea that all species have been redeemed by the one Incarnation of God
on Earth has had many influential advocates, including Vaurouillon and Milne,

56 Lovejoy, A.O., The Great Chain of Being, Cambridge Mass., Harvard Univ. Press (1964).
57 Hebblethwaite, B., “The impossibility of multiple incarnations’, Theology (2001) 104, 323-34.
58 op. cit. Davison (2023), Ch. 13.

59 Davison, A. ‘Christian Systematic Theology and Life Elsewhere in the Universe: A Study in
Suitability’, Theology and Science, (2018) 16:4, 447-461(p. 453).

60 op. cit. Mascall.
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and more recently Pannenberg®, Peters®? and Wilkinson.®® It is reasonable to
argue, as C.S. Lewis did, that a single Incarnation does not necessarily imply
that humans are especially favoured by God. However, as remarked above,
the CP acts at the level of statistics rather than of value. If there is only one
Incarnation, then only a small proportion of intelligent beings will belong to
the species in which that Incarnation took place, and the CP (in the form of RCP
or GCP) argues that it is unlikely that we should be members of that species.

Multiple modes of redemption

Whewell argued that we cannot imagine intelligent aliens as being very
different from us. If we go on to consider possible modes of redemption we may
be in an even worse situation, since we need to consider the ways an infinitely
creative and fruitful God could treat an unimaginable alien species.

Nevertheless, one strand of Christian theology follows Anselm in arguing,
from the nature of sin and justice, that Incarnation is the only possible mode of
redemption for the human species. If these arguments are valid then they will
also apply to other species. On the other hand, Aquinas® held that God could
have used other means to redeem humanity, thus leaving open possibility C.
However, to avoid the Copernican difficulty, one needs about as many modes of
salvation as there are species. How many essentially different ways are there
that God can use to redeem a species? (In Christian theology I am only aware of
two suggested ways - Incarnation, and a free action by God to remit human sin
and redeem humanity.) As mentioned above, I find it hard to suppose that there
are even a thousand such ways. This argument is far from conclusive - certainly
my imagination is very limited - but this numerical objection seems to me to
vitiate one of the most interesting ideas in Lewis’ essay.

Conclusion

Earlier in this paper I showed that a Christian who wishes to adhere to
the traditional view of the Incarnation needs to drop at least one of the four
statements at the end of Section 1. I have suggested above that, in spite of its
weaknesses, it is reasonable to use the GCP in this context. Further, it seems
difficult to imagine that the number of possible modes of salvation is more than
1000.

61 Pannenberg, W. Systematic Theology, trans. G.W. Bromily, Erdmanns, Grand Rapids MI
(1991-1998), 2:76

62 Peters, T, ‘Exoplanets and astrotheology’, Zygon (2016) 51, 480-496.
63 op. cit, Wilkinson, Ch. 10.
64 Aquinas, Summa I11.2.
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If we retain statements (3) and (4), then we need to drop either (1) or (2). If
we drop (1) but retain (2), then it is still possible that some alien species exist,
but the CP implies that the number N of such species is not vastly greater than
the number of modes of salvation. Given the huge range of values of p which
appear to be possible, finding that p is in the range where N lies between 1 and
100,000 (say) would be somewhat of a numerical coincidence. Thus we are led
to conclude that the simplest option is that p is so small that there are no other
intelligent species.

If we drop (2) then it is still possible that there are many species in each
of groups B, C, D or E. However, once we are prepared to envisage multiple
Incarnations, the strongest reason for considering other modes of salvation, as
in possibilities B or C, goes away. The simplest possibility is that fallen species
are, like humans, redeemed by their own Incarnation.
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