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MARTIN GARDNER 

Science and the Unknowable 

Existence, the preposterous miracle of existence.! To 
whom has the world of opening day never come as 
an unbelievable sight? And to whom have the stars 
overhead and the hand and 'IJOia nearby never 
appeared as unutterably wondetful, totally beyond 
understanding? I know of no great thinker of any 
/and or era who does oot regard existence as the 
mystery of all mysteries. 

-JOHN ARCHIBALD WHEELER 

One of the fundamental conflicts in philosophy, 
pethaps the most fundamental, is between those 
who believe that the universe open to our perception 
and exploration is all there is, and those who regard 
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the universe we know as an extremely small part of 
an unthinkably vaster reality. These two views were 
taken by those two giants of ancient Greek philoso
phy, Plato and Aristotle. Plato, in his famous cave al
legory, likened the world we experience to the 
shadows on the wall of a cave. To turn this into a 
mathematical metaphor, our universe is like a pro
jection onto three-dimensional space of a much 
larger reahn in a higher space-time. 

For Aristotle the universe we see, although parts 
of it are beyond human comprehension, is every
thing. It is a steady-state cosmos, self-caused, having 
no beginning or end. There is no Platonic reahn of 
transcendent realities and deities. Plato succumbed 
to what Paul Kurtz likes to call the "transcendental 
temptation." Aristotle managed to avoid it. 

In recent years cosmologists have blurred the dis
tinction between the universe we know and tran-
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scendent regions by positing a <Cmultiverse" in which 
an infinity of universes are continually exploding 
into existence. each with a unique set of laws and 
constants. This is one way to defend the anthropic 
principle against the argument that the universe's 
fine tuning is evidence of a Designer. It is known that 
if any of some dozen constants is altered by a mi
nuscule fraction it would not be possible for suns 
and planets to form. let alone life ·to evolve. The 
counter argument: If there is an infinity of universes, 
each with an unplanned, random set of constants, 
then obviously we must exist only in a universe with 
constants that permit life to evolve. 

The multiverse concept, however, is far from a 
step toward Platonic transcendence. The other uni
verses do not differ from ours in any truly funda
mental way. They all spring into being in response to 
random fluctuations in the same laws of ~ 
.~8.0'arying only inihe a~id.eIital way their 
Big Bang creates laws. There is still no need to leap 
from a godless nature to transcendental regions that 
somehow lie beyond the multiverse. 

A few cosmologists and far-out philosophers have 
gone much further. They conjecture that all possible 
universes exist-that is, every universe based on a 
noncontradictory set of laws. In the many-worlds in
terpretation of quantum mechanics. the universe is 
constandy splitting into parallel worlds, but these 
coundess worlds all obey the same laws. The multi
multiverse of all-possible-worlds is a much larger en
semble, obviously infinite because the number of 
logically consistent possibilities is infinite. Most physi
cists do not buy this view because it is the utmost 
imaginable violation of Occam's razor. Leibniz's no
tion of a Creator who surveyed all logically possible 
worlds, then selected what She considered the most 
~aesirable, is surely a simpler conjecture by many or
ders of magnitude. 

A question now arises. AB science steadily ad
vances in its knowledge of nature, never reaching 
absolute certainty but always getting closer and 
closer to understanding nature, will it eventually dis
~ver...!:~~? ~ 

We have to be careful to defme what is meant by 
"everything." There is a trivial sense in which hu
IJlatlity cannot possibly know all there is to know. We 
will never know how many hairs were on Plato's head 
when he died, or whether Jesus sneezed while deliver-

ing the Sermon on the Mount. We will never know all 
the decimal digits of pi, or all possible theorems of 
geometry. We will never know all possible theorems 
just about triangles. We will never know all possible 
melodies, or poems, or novels, or paintings, or jokes, 
or magic tricks because the possible combinations are 
limidess. Moreover, as Kurt GOOel taught us, every 
mathematical system complex enough to inclUde 
arithmetic contains theorems that cannot be proved 
true or false within the system. Whether GOdelian.uo
decidability may apply to mathematical physics is not 
yet known. 

When physicists talk about TOEs (Ibeories of 
Everything) they mean something far less trivial 
They mean that all the fundamental laws of physics 
eventually will become known, perhaps unified by a 
single equation or a small set of equations. If this 
happens, and physicists fmd what John Wheeler calls 
the Holy Grail, it will of course leave unknown bil. 
lions and billions of questions about the complexi
ties that emerge from the fundamental laws. 

At the moment, cosmologists do not know the 
nature of "dark matter" that holds together galaxies, 
or how fast the universe is expanding, and hundreds 
of other unanswered questions. Biologists do not 
know how life arose on Earth or whether there is life 
on planets in other solar systems. Evolution is a fact, 
but deep mysteries remain about how it operates. 
No one has any idea how complex organic mole
cules are able to fold so rapidly into the shapes that 
allow them to perform their functions in living or
ganisms. No one knows how consciousness emerges 
from the brain's complicated molecular structure. 
We do not even know how the brain remembers. 

Such a list of unknowns could fill a book, but all 
of them are potentially knowable if humanity sur
vives long enough. Too often in the past scientists 
have decided that something is permanently un
knowable only to be contradicted a few generations 
later. On the other hand, many scientists have pre
dicted that physics was near the end of its road only 
to have enormous new revolutions of knowledge 
take place a few decades later. 

In recent years, just when it was thought that all 
the basic particles had been found or conjectured. 
along came superstrings, the most likely candi,date 
at the moment for a TOE. If superstring theory is 
correct, it means that all fundamental particles are 



made of incredibly tiny loops of enormous tensile 
strength. The way they vibrate generates the entire 
zoo of particles. 

What are superstrings made of? ~ far as anyone 
knows they are not made of anything.~! 
mathematical constructs. If superstrings are the end 
~ that exists in our universe, 
including you and me, is a mathematical construc
tion. As a friend once said, the universe seems to be 
made of nothing, yet somehow it manages to exist. 

. On the other hand, superstrings may, at some fu
ture time, tum out to be composed of still smaller en
tities. Many famous scientists, notably Arthur Stanley 
Eddington, David Bohm, Eugene Wigner, Freeman 
Dyson, and Stanislaw Ulam, believed that the uni
verse has bottomless levels. As soon as one level is 
penetrated, a trap d~ opens to a hitherto unsus
pected sub-basement These sub-basements are infi
nite. As the old joke goes, it's turtles all the way down. 
Here is how Isaac Asimov expressed this opinion in 
his autobiography 1, Asimov: eel believe that scientific 
knowledge has fractal properties; that no matter how 
much we learn, whatever is left, however small it may 
seem, is ;ust as infinitely complex as the whole was to 
start with. That, I think, is the secret of the Universe/'. 

A similar infInity may go the other way. Our uni
verse may be part of a multiverse, in turn part of a 
multi-multiverse, and so on without end. As one of 
H. G. Wells' fantasies has it, our cosmos may be a 
molecule in a ring on a gigantic hand. 

Even if the universe is fInite in both directions, 
and there are no other worlds, are there fundamen
tal questions that can never be answered? The 
slightest reflection demands a yes. 

Suppose that at some future date aTOB will pro
vide an the basic laws and constants. Explanation 
consists of finding a genera1law that explains a fact or 
a less general law. Why does Earth go around the sun? 
Because it obeys the laws of gravity. Why are there 
laws of gravity? Because, Einstein revealed, large 
masses distort space-time, causing objects to move 
along geodesic paths. Why do objects take geodesic 
paths? Because they are the shortest paths through 
space-time. ~~o oQi~ take the §hort~~ 
Now we hit a stone wall. Time, space, and chaiige are 
given aspects of reality. You can't define any of these 
concepts without introducing the concept into the 
defInition. They are not mere aspects of human con-

GARDNER I Science and the Unknowable 355 

sciousness, as Kant imagined. They are 440ut there;: 
independent of you and me. They may be unknow
able in the sense that there is no way to explain them 
by embedding them in more general laws. 

Imagine that physicists fmally discover aU the 
basic waves and their particles, and all the basic 
laws, and unite everything in one equation. We can 
then ask "WhX that equation?" It is fashionable now 
to conject:ure'that theIJig Bang""'was caused by a ran
dom quantum fluctuation in a vacuum devoid of 
space and time. But of course such a vacuum is a far 
cry from nothing. There had to be quantum laws to 
fluctuate. And why are there quantum laws? 

Even if quantum mechanics becomes u ex• 
plained" as part of a deeper theory-call it X-as 
Einstein believed it eventually would be, then we can 
ask UWhy X?" There is n~ escape from the ~~~~:-• 

.. timate questions;.,Why is theresome~ili.~_ 
nothiiig, and why is the s0I!!!..thin,g strud!!!'~d ~ 
waYft is?As Stephen Hawking recendy put it, "Why 
............ -does the universe go to all the bother of existing?" 
The question obviously can never be answered, yet it 
is not emotionally meaningless. Meditating on it can 
induce what William James called an "ontological 
wonder-sickness." Jean Paul Sartre called it C4nau_ 
sea." Fortunately such reactions are short-lived or 
one could go mad by inhaling what James called "the 
blighting breath of the ultimate why?" 

Consider the extremely short time humanity has 
been evolving on our little planet. It seems unlikely 
that evolution has stopped with us. Can anyone be
lieve that a million years from now, if humanity lasts, 
that our brains will not have evolved far beyond 
their present capacities? Our nearest relatives, the 
chimpanzees, are incapable of understanding why 
three times three is nine, or anything else taught in 
grade school. It is difficult to imagine that a million 
years from now our brains will not be grasping 
truths about the universe that are as far beyond 
what we now can know as our understanding is be· 
yond the mind of a monkey. To suppose that our 
brains, at this stage of an endless process of evolu· 
tion, are capable of knowing everything that can be 
known strikes me as the ultimate in hubris. 

If one is a theist, obviously there is a vast unknow
able reality, transcending our universe, a "wholly 
other" realm impossible to contemplate without an 
emotion of what Rudolph Otto called the mysterium 



356 PART 8/ Science and Religion: Reason versus Faith 

tremendum. But even if one is an atheist or agnostic, 
the Unknowable will not go away. No philosopher has 
written more persuasively about this than agnostic 
Herbert Spencer in the opening chapters of his First 
Principks (1894). 

On the beginning hundred pages of this book, in 
a part titled "The Unknowable," Spencer argues 
that a recognition of the Unknowable is the only way 
to reconcile science with religion. The emotion be
hind all religions, aside from their obvious supersti
tions and gross beliefs, is one of awe toward the 
impenetrable mysteries of the universe. Here is how 
Spencer reasoned: . 

One other consideration should not be overlook.ed 
--a consideration which students of Science more 
especially need to have pointed out. Occupied as 
such are with established truths, and accustomed 
to regard things not already known as things to be 
hereafter discov~, they are liable to forget that 
information, however extensive it may become, 
can never satisfy inquiry. Positive knowledge 
does not, and never can, fill the whole region 
of possible thought. At the uttermost reach of 
discovery there arises, and must ever arise, the 
question-What lies beyond? As it is impossible 
to think. of a limit to space so as to exclude the 
idea of space l~ outside that limit; ~ we cannot 
conceiv;..g[any explanation pmf~&h t9-

.,S2CdUde th~n-What is the e?ffilanatiog... 
of that em....1anati~R o..::din:;:· ~Sci~·en~""",-=~..o:o>-..... 
ually increasin s ere w may sa at 
addition to its sUtface does but~ring it into 'd 
~~ 
c~~ ere must 
ever remain therefore two antithetical modes of 
mental action. Throughout aU future time, as now, 
the human mind may occupy itself, not only with 
ascertained phenomena and their relations, but 
also with that unascertained something which 
phenomena and their relations imply. Hence if 
knowledge cannot monopolize consciousness
if it must always continue possible for the mind 
to dwell upon that which transcends knowledge, 
then there can never cease to be a place for 
something of the nature of Religion; since Re
ligion under all its forms is distinguished from 
everything else in this, that its subject matter 
passes the sphere of the intellect. 

By "Religion" Spencer did not mean religion in 
the usual sense of worshipping. God or gods, but 
only a sense of awe and wonder toward ultimate 
mysteries. For him Science and Religion were two 
essential aspects of thought; Science expressing the 
knowable, Religion the unknowable. The two merge 
without contradiction; "If Religion and Science are 
to be reconciled," he writes, "the basis of reconcilia
tion must be this deepest, widest, most certain of all 
facts-that the Power which the Universe manifests 
to us is inscrutable." 

No matter how many levels of generalization are 
made in explaining facts and laws, the levels must 
necessarily reach a limit beyond which science is 
powerless to penetrate. 

In all directions his investigations eventually bririg 
him face to face with an insoluble enigma; and he . 
ever more clearly perceives it to be an insoluble 
enigma. He learns at once the greatness and the 
littleness of the human intellect-its power in 
dealing with all that comes within the range of 
experience, its impotence in dealing with all that 
transcends experience. He, more than any other, 
truly knows that in its ultimate nature nothing can 
belmown. 

The rest of Spencer's First Principles, titled "The 
Knowable," is an effort to summarize the science of 
his day, especially what was then known about evo
lution. 

But an account of the Transformation of Things, 
given in the pages which follow, is simply an 
orderly presentation of facts; and the interpre
tation of the facts is nothing more than a state
ment of the ultimate unifonnities they present
the laws to which they conform. Is the reader an 
atheist? The exposition of these facts and these 
laws will neither yield support to his belief nor 
destroy it. Is he a pantheist? The phenomena 
and the inferences as now to be set forth will 
not force on him any incongruous implication. 
Does he think that God is immanent throughout 
all things, from concentrating nebulae to the 
thoughts of poets? Then the theory to be put 
before him contains no disproof of that view. 
Does he believe in a Deity who has "given un
changing laws to'the Universe"? Then he will 



fmd nothing at variance with his belief in an 
exposition of those laws and an account of the 
results. 

Boundaries and Barriers: On the Limits of Scientific 
Knowledge (Addison-Wesley, 1996), edited by John 
Casti and Anders Karlqvist, is one of a spate of re
cent books on the topic. For almost all its authors, 
the. term "limits" is confmed to unsolved but poten
tially solvable questions. Most of the authors agree 
with what the editors say in their introduction: "Un
like mathematics, there is no knock-down airtight 
argument to believe that there are questions about 
the rest of the world that we cannot answer in prin
ciple." 

Only British astronomer John Barrow has the hu
mility to disagree. He concludes his contribution as 

. follows: 

In this brief survey we have explored some of 
the ways in which the quest for a Theory of 
Everything in the third millennium might find 
itself confronting impassable barriers. We have 
seen there are limitations imposed by human 
inteUectual capabilities, as weU as by the scope of 
technology. There is no reason why the most 
fundamental aspects of the laws of nature should 
be within the grasp of human minds, which 
evolved for quite different purposes, nor why 
those laws should have testable consequences at 
the moderate energies and temperatures that 
necessarily characterize life-supporting planetary 
environments. There are further barriers to the 
questions we may ask of the universe, and the 
answers that it can provide us with. These are 
barriers imposed by the nature of knowledge 
itself, not by human fallibility or technicallimi
tations. As we probe deeper into the intertwined 
logical structures that underwrite the nature 
of reality, we can expect to find more of these 
deep results which limit what can be known. 
Ultimately, we may even fmd that their totality 
characterizes the universe more precisely than the 
catalogue of those things that we can know. 

Barrow later expanded these sentiments in his 
1998 book Impossibility: The Limits of Science and the 
Science of Limits (Oxford University Press). Here are 
some passages from his fmal courageous chapter: 

GARDNER I Science and the Unknowable 357 

The idea that some things may be unachievable 
or unimaginable tends to produce an explosion 
of knee-jerk reactions amongst scientific (and 
not so scientific) commentators. Some see it as 
an affront to the spirit of human inquiry: raising 
the white flag to the forces of ignorance. Others 
fear that talk of the impossible plays into the 
hands of the anti-scientists, airing doubts that 
should be left unsaid lest they undermine the 
public perception of science as a never-ending 
success story .... 

We live in strange times. We also live in strange 
places. As we probe deeper into the intertwined 
logical structures that underwrite the nature of 
reality, I believe that we can expect to fmd more 
of these deep results which limit what can be 
known. Our knowledge about the Universe has 
an edge. illtimately, we may even fmd that the' 
fractal edge of our knowledge of the Universe 
defmes its character more precisely than its 
contents; that what cannot be known is more 
revealing than what can .. 

George Gamow once described science as an_~x
panding circle, not on a plane but on a sphere. It 
reaches a maximum size, after which it starts to con
tract until fmany the sphere is covered and no more 
fundamental knowledge about the universe remains. 
In recent years numerous physicists, Hawking for in
stance, have expressed similar hopes. Richard Feyn
man suggested that although the circle may start to 
contract, it will become ever more difficult to obtain 
new knowledge and close the circle completely. 

That science will soon discover everything is far 
from a recent hope. William James, lecturing at Har
vard more than a century ago, attacked the hope 
with these words: 

In this very University •.. I have heard more· 
than one teacher say that all the fundamental 
conceptions of truth have already been found by 
science, and that the future has only the details 
of the picture to fill in. But the slightest 
reflection ... will suffice to show how barbaric 
such notions are. They show such a lack of 
scientific imagination, that it is hard to see how 
one who is actively advancing any part of 
science can make a mistake so crude .... 
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Our science is a drop, our ignorance a sea. 
Whatever else be certain, this at least is certain
that the world of our present natural knowledge 
is envc:loped in a larger world of some sort of 
whose residual properties we at present can 
frame no positive idea. 

Infinite In AU Directions. the title of Freeman 
Dyson's 1988 book, says it all. Near the close of his 
third chapter he has this to say about a different hope: 

It is my hope that we may be able to prove the 
world of physics as inexhaustible as the world of 
mathematics. Some of our colleagues in particle 
physics think that they are coming close to a 

complete understanding of the basic laws of 
nature. They have indeed made wonderful 
progress in the last ten years. But I hope that 
the notion of a fmal statement of the laws of 
physics will prove as illusory as the notion of a 
fonnal decision process for all of mathematics. 
If it should turn out that the whole of physical 
reality can be described by a finite set of equa
tions, I would be disappointed. I would feel 
that the Creator had been uncharacteristically 
lacking in imagination. I would have to say, as 
Einstein once said in a similar context, "Da 
konnt' mir halt der liebe Gott leid tun" (ccThen 
I would have been sorry for the dear Lord"). 
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