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The Absolute Beneath the Relative: 
Reflections on Einstein's Theories 

EINSTEIN'S WORK ON relativity was not 
yet completed when it began to be taken 

for the scientific proof of the view that 
everything is relative. Such a view, widely 
entertained on the popular as well as on the 
academic level, is now a climate of thought. 
A stunning proof of this is a full-page adver­
tisement in the September 24, 1979, issue of 
TIME magazine. 1 It proclaims, under the 
picture of Einstein, in bold-face letters the 
message: EVERYTHING IS RELATIVE. The 
basic rule in advertising, it is well to recall, is 
a reliance on commonly accepted beliefs, on 
generally shared cravings, hopes, and fears, 
or, in short, on the prevailing climate of 
thought. 

The claim that something absolute may be 
lurking beneath relativity theory, may 
therefore be surprising, though not original 
at all. That Einstein's Relativity Theory im­
plies elements and considerations that are 
absolutist in character was voiced by Planck 
as early as 1924 in an address "From the 
Relative to the Absolute,"2 which quickly ac­
quired world-wide publicity. Somewhat 
earlier Einstein himself began to make 
statements about the indispensability of 
metaphysics3 which gave no comfort to 
positivists and empiricists, so many sup­
porters of the view, in one sense or another, 
that there is nothing absolute and that 
therefore everything is relative. It could not 
have therefore come as a surprise to Philipp 
Frank that, as he lectured on relativity at the 
meeting in Prague of German physicists in 
1929, a participant publicly warned him 
about the absolutist character of Einstein's 

ideas. 4 Frank refused to take heed for the rest 
of his life. The main proof of this is Frank's 
Relativity-A Richer Truth, a book distinct­
ly insensitive to the perspective in which Ein­
stein viewed relativity in particular and the 
philosophy of physics in general. 5 

The essence of that warning given at that 
Congress to Frank was that Einstein fully 
agreed with Planck that physical laws 
describe a reality which is independent of the 
perceiving subject. Doubts on that point 
were no longer permissible in 1931 when 
there appeared in print Einstein's contribu­
tion to the Maxwell commemorative 
volume, a contribution which began with 
the famous declaration: "Belief in an external 
world independent of the perceiving subject 
is the basis of all natural science."6 Twenty 
years later, when the Vienna Circle 
regrouped itself in the United States, re­
newed efforts were made by spokesmen of 
the Circle, such as Reichenbach, to elicit a 
word or two from Einstein on behalf of their 
own "relativist" interpretation of Einstein's 
relativity. Einstein did not encourage them, 
though being aware that in turn, as he put it, 
they would charge him with the "original sin 
of metaphysics. "7 In his last essay on 
relativity, written in 1950, Einstein stated 
nothing less than that every true theorist was 
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a tamed metaphysician, no matter how pure 
a positivist he fancied himself. 8 

In all these statements Einstein denounced 
positivism, endorsed a realist metaphysics, 
and professed his belief in the objectivity of 
physical reality. These statements (and 
many others that cannot be quoted here) 
were so many public and emphatic indica­
tions of his belief that there was something 
absolute beneath the relative. Yet, one 
would look in vain for any substantive trace 
of those statements in the books and articles 
written on relativity by Frank, Carnap, 
Reichenbach, Feigl, all members of the Vien­
na Circle, who in the 1950s and 1960s cap­
tured, in the USA at least, the role of 
authoritative spokesmen on behalf of Ein­
stein in particular and of science in general. 
Their systematic silence on many a relevant 
statement and fact was only part of the 
strategy pursued by them. Instead of 
strategy, the word crusade would be more 
appropriate. Reichenbach himself warned 
that logical positivism should be looked 
upon as a crusade and not as an abstract 
philosophizing. 9 Intellectual crusades have 
their inner logic to which logical positivists 
were not immune. Or, as Herbert Feigl ad­
mitted well over a decade ago: "Confession, 
it is said, is good for the soul. Undoubtedly 
we [logical positivists I made up some facts of 
scientific history to suit our theories."10 

Such a confession, rather incriminating 
for positivists, logical or other, who profess 
to be respectful only of facts, is hardly a 
spontaneous one. It is most likely triggered 
when a carefully contrived and nurtured 
make-believe or illusion is suddenly punc­
tured. As to the long-cherished balloon of 
Einstein's positivism, it received a particular­
ly stinging blow through the publication, in 
1968 and 1969, respectively, of two exten­
sive studies by Prof. G. Holton, "Mach, 
Einstein, and the Search for Reality," and 
"Einstein, Michelson, and the Crucial Ex­
periment."11 Neither of these massively 
documented essays is without some short­
coming. Although in Einstein's formulation 
of special relativity the experiment of 
Michelson and other experiments devised for 
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the detection of the ether played no crucial 
role, they were familiar to Einstein and 
played some role in his reasoning. As to 
Einstein's departure from and opposition to 
Mach concerning reality, Holton did not 
quote two letters of Einstein which are par­
ticularly expressive in this respect and will be 
discussed later. 

It would be rather naive to assume that 
such and similar documentations, nay Ein­
stein's own statements repeated over four 
decades, would be effective in discrediting 
the climate of thought in which an allegedly 
exclusive respect for facts supports the tenet 
according to which everything is relative, 
and especially all values are relative. The 
ludicrous worshiping of "facts alone" and its 
invitation to unabashed selfishness, if not 
dishonesty, once the concomitant relativiza­
tion of values is made full advantage of, 
were already immortalized in Dickens' Hard 
Times. -Clearly, the climate of thought in 
question had existed long before Einstein's 
relativity was cited on its behalf. Of the long 
story of the relativization of truth and values 
in Western thought, let it suffice here to note 
that pragmatism and behaviorism were 
catchwords for a long time before it became 
fashionable to justify them with copious 
references to a theory of physics, known as 
relativity .12 A striking illustration of the 
relativization of truth and values as it asserts 
itself in our own days is that "crazy quilt of 
revised judgments" -the concise summary 
by an anonymous reviewer of the picture 
which emerges from a recent survey of text­
books on American history. Not that 
Frances Fitzgerald, the author of that 
survey, 13 is particularly happy with the 
systematic discrediting of traditionally 
shared views on the foundation and purpose 
of this nation of ours. But she offers a very 
revealing justification of this unpleasant 
process: "All of us children of the twentieth 
century know or should know that there are 
no absolutes in human affairs." She also 
specifies the source of this knowledge as "the 
pluralism or relativization of values."14 

It is a redeeming value of her reasoning 
that she does not invoke Einstein's relativity 



as a support, a surprising departure from a 
standard technique. That the technique is 
such a standard can be gathered from that 
advertisement in TIME which also offered as 
an unquestioned verity that "In the cool 
beautiful language of mathematics, Einstein 
demonstrated that we live in a world of 
relative values." The statement is as 
misleading as almost anything that makes 
for flashy advertisement, but, as all such 
advertisement, it reflects a tone of thought, 
or at least an unconscious wishful think­
ing-otherwise it would not have been 
seized upon by a highly professional adver­
tising agency.15 Interested in quick profit, 
such agencies are not the ones to ask whether 
indeed Einstein had ever tried to prove in the 
language of mathematics, or in any 
language, that all values are relative. 

To find the answer to this question a few 
hours of reading of Einstein essays, or a con­
sultation with anyone familiar with his 
writings and not blinded by positivism, 
would have been sufficient. Einstein never 
tried such a demonstration and certainly not 
in the cool and beautiful language of 
mathematics. This is not to suggest that Ein­
stein offered no clues to his own thinking 
about values or that he was original or con­
sistent in this respect. He merely voiced an 
old cliche when in the Foreword which he 
volunteered to Frank's Relativity-A Richer 
Truth he specified man's instinctive 
avoidance of pain as the source of value 
judgments and of ethics itself. On this basis 
the relativity of values could only be a 
foregone conclusion. 16 It is, of course, well 
known that for all his dismissal of religion 
and of belief in a personal God, Einstein in­
sisted on the unquestionable superiority of 
the Judeo-Christian perspective in which un­
conditional value is attributed to each and 
every human being. But his insistence was 
incompatible with mechanistic evolutionism 
which he also endorsed, although it pro­
vides, as had already been pointed out by 
such a protagonist of Darwin as T.H. Hux­
ley, no room for "higher" and "lower."17 

To his credit, Einstein consistently 
avoided basing his views on values and 

ethics on his theory of relativity and on 
mathematics. This shows something of his 
instinctive greatness, because history knows 
of some misguided men of science (Mauper­
tuis and Condorcet, for instance) who tried 
to construe ethical theories from 
manipulating quantities. 18 As to his own 
theories, which, as will be seen, were more 
than mere mathematics, he stated em­
phatically four years before his death: "I 
have never obtained any ethical value from 
my scientific work."19 To be sure, he made a 
few memorable utterances concerning 
freedom and oppression, but his general 
trend was to avoid involvement in human 
affairs. He declined the presidency of Israel 
with a reference to his lack of familiarity 
with personalities and society. Tellingly, his 
autobiography opens with the remark that 
he had never regretted that he had left 
behind the customary human world and 
moved into the strange, depersonalized 
world of science. 20 

Clearly, "the absolute beneath the 
relative" should, in connection with 
Einstein's theories, be sought in a direction 
different from what leads to values and 
ethics. Of the three main theories of Ein­
stein-Special Relativity, General Relativity 
and Unified Field Theory-the first, on a 
cursory look at least, does not give a clue as 
to what the direction might be. The article in 
which Einstein formulated Special Relativity 
in 1905 has become the victim of a 
stereotyped reading. In the crudely super­
ficial version of that reading, Special 
Relativity is an effort to explain the 
Michelson-Morley experiment. According to 
the moderately superficial version, Special 
Relativity "has its roots in the questions: 
Where are we7 How are we moving?" An ex­
ample of this latter version is the article 
"Relativity" by B. Hoffmann in the Dic­
tionary of the History of Ideas, an article 
which starts with the foregoing questions. 21 

Both readings can claim for their support 
one and the same phrase which, after a 
reference to electromagnetic induction and 
to the unsuccessful attempts to discover any 
motion of the earth relative to the ether, sug-
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gests that "the phenomena of electrodynam­
ics as well as of mechanics possess no prop­
erties corresponding to the idea of absolute 
rest."22 However, the explanation of the un­
successful attempts had already been given 
by the Lorentz transforms and by the con­
traction postulated by FitzGerald. As to the 
absolute rest, its critique had already been 
offered two hundred years earlier by 
Berkeley on purely kinematic grounds. 
There had to be some specific and novel ra­
tionale in Einstein's handling two well-worn 
topics. The clue of this is given in the phrase 
which immediately follows the one just 
quoted above. There Einstein goes beyond 
the question of absolute rest with the remark 
that the null-results of those experiments 
rather suggest that "the same laws of electro­
dynamics and optics will be valid for all 
frames of reference for which the equations 
of mechanics hold good." 

In itself the phrase is rather ambiguous: in 
the light of Einstein's train of thought leading 
to General Relativity and to Unified Field 
Theory, the phrase is a classic of the inability 
of a genius to say explicitly what was truly in 
the back of his mind. Had Einstein italicized 
the word same, he would have strongly in­
timated that his principal concern was 
neither the explanation of the Michelson­
Morley experiment, nor the problematic 
character of absolute rest. It was rather the 
sameness of the laws of electrodynamics, 
which the opening phrase of Einstein 
pointedly introduced as "Maxwell's elec­
trodynamics." This electrodynamics had a 
special place in Einstein's thought. In his 
autobiography he referred to it as the "most 
fascinating subject" available in his student 
days. 23 Actually, he viewed it as the most 
fundamental subject in physics. The proof of 
this is his contribution in 1931 to the volume 
commemorating the centenary of Maxwell's 
birth. There, in surveying the latest 
developments of physical theory, including 
quantum mechanics, he claimed it as acer­
tainty that ultimately physics will return to 
carrying out "the program which may prop­
erly be called as the Maxwellian-namely, 
the description of physical reality in terms of 
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fields, which satisfy partial differential equa­
tions without singularities."24 

The~ singularities impliecJ.~by the context 
were the material points (particles) which in 
Newton's physics represented the bedrock of 
reality. They were replaced by fields in Max­
well's theory which, of course, did not mean 
the elimination of such singularities as con­
stants and boundary conditions. But the no­
tion of a field could not function as the post­
Newtonian foundation of physics if it was 
the function of a particular frame of 
reference. Its independence of any frame of 
reference could only be safeguarded if Max­
well's equation retained the same form 
regardless of the frame of reference in con­
sideration. This, however, implied the 
postulate of the constancy of the speed of 
light regardless of the motion of its source. 
Such is the ultimate justification of that 
postulate about which Einstein felt it 
necessary to note in his 1905 paper that it 
was "only apparently irreconcilable with the 
former" principle, which he unfortunately 
labeled "Principle of Relativity." The label, 
perhaps the most unfortunate in the entire 
history of physics, made him oblivious to 
the fact that he failed to reconcile fully two 
apparently contradictory points. One was 
the principle itself, which on a cursory look 
stated the relativity of all positions and mo­
tions. The other was the speed of light, en­
dowed, as being not relative to the motion of 
its source, with an absolute character. His 
claim that between these two points there 
was no basic irreconcilability made sense 
only if the expression "same laws of elec­
trodynamics" meant the sameness of these 
laws in a somewhat different but certainly 
far deeper sense. He should have spelled out 
that if those laws retained their original form 
regardless of the frame of reference to which 
they were related, it was only because they 
reflected an objective, invariant, absolute 
cosmic order and reality. 

Such was the gist of Einstein's explanation 
of Lorentz's equations, which had already 
explained the null result of the Michelson­
Morley experiment, but through which (and 
this was the all-important point not em-
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phasized by Lorentz) Maxwell's equations 
retained the same form even when related to 
a frame of reference which moved at con­
stant velocity with respect to another. That 
in 1905 Einstein himself was not entirely 
clear or explicit as to what was the real driv­
ing force behind his reasoning, is a secon­
dary matter. 25 The important thing is that 
his mind was in the grip of that driving 
force. It was the attractiveness of a specific 
vision of nature and of a most fruitful scien­
tific interpretation of it. 

The vision was that of a cosmic reality, 
fully coherent, unified and simple, existing 
independently of the observer, that is, not 
relative to him, and yielding its secrets in the 
measure in which the mathematical formulae 
through which it was investigated, embodied 
unifying power and simplicity. In the case of 
Special Relativity there was already a most 
unexpected and unintended yield, the ab­
solute energy content of a mass at rest, given 
in the now historic formula E = mc2 • 26 

Although at that time experimental evidence 
on behalf of that formula was ambiguous, 
Einstein upheld its validity by referring to 
the broad theoretical foundation on which it 
rested. The foundation was much broader 
than it appeared to be. The proof of this is 
his first essay on General Relativity, running 
over fifty pages, which was already in print 
in 1907.27 Clearly, if Special Relativity had 
not been far more than the explanation of 
the null result of the Michelson-Morley ex­
periment and an answer to the questions of 
where we are and how we move, Einstein 
would not have faced up to the problems of 
General Relativity while the printer's ink 
was still fresh on his Special Relativity. His 
real concern was the elaboration of a cosmic 
view in which physical reality was a totality 
of consistently interacting things, an ab­
solute in the sense that its existence was not 
relative to any observer, and absolute also in 
the sense that if the observer's knowledge of 
reality was properly scientific, the laws in 
question had to remain as invariant as the 
universe is invariant. Indeed, Einstein 
himself suggested that Special Relativity 
should have been called the theory of in-

variance. On the face of it, General Relativi­
ty is a further exercise in relativization. The 
impossibility of specifying any frame of 

"'i reference as privileged over any other that 
move with respect to one another with con­
stant velocity is extended in General 
Relativity to all frames of reference that are 
accelerated with respect to one another. The 
three classic observational consequences of 
General Relativity (the gravitational red­
shift, the gravitational bending of light, and 
the precession of the perihelion of planetary 
orbits, observable in the case of Mercury) 
implied not only relativization but also 
equivalence or unification, namely, the 
equivalence of gravitational and inertial 
masses. That the thrust of General Relativity 
was indeed unification became all too ob­
vious with the appearance in 1917 of the 
paper, "Cosmological Considerations on the 
General Theory of Relativity. "28 Instead of 
'considerations' Einstein should have 
perhaps written 'consideration.' The con­
siderations he specified (the value of the total 
mass of the gravitationally interacting mat­
ter, the value of the radius of that totality, or 
the universe, the curvature of space-time) 
are well known. What is hardly ever recalled 
is the fact that all such considerations rest on 
one basic consideration: the power or ability 
of General Relativity to treat in a scientifical­
ly consistent manner the totality of material 
particles endowed with gravitation. That 
ability made scientific cosmology possible 
for the first time. 

There were, of course, cosmologies before 
Einstein. Their scientific insignificance is not 
primarily the outcome of the relatively 
meager data that were available about the 
cosmos prior to the twentieth century. What 
makes those pre-Einstein cosmologies scien­
tifically insignificant is that (with the excep­
tion of one proposed by Lambert) they were 
not free of a basic theoretical defect of which 
there was a sufficient awareness already in 
Newton's time. The defect concerns the in­
finity paradox which plagued the notion of 
the idea of an infinite universe whether it 
was homogeneous or hierarchical. The idea 
of a homogeneous infinite universe is usually 
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connected with Newton's name. The basis of 
this connection is that the idea began to be 
mentioned by some scientists only from his 
time on. Although Newton, as it appears.: 
from his letters to Bentley, did not seem to 
think that an infinite homogeneous universe 
of stars is gravitationally impossible, he 
never departed from his early belief that the 
universe is finite whereas space itself was in­
finite. 29 Indeed, no protest was heard either 
from Newton or from others when in 1714 
Addison attributed to Newton this idea of a 
finite universe in infinite space and praised it 
as the notion most worthy of reason and of 
God. Addison did so in the pages of the 
Spectator30 which was read all over Europe. 

Contrary to cliches in most histories of 
cosmology and science, the finiteness of the 
universe was the prevailing view until the 
early part of the nineteenth century. But as 
Lambert already pointed out in 1761, such a 

· finite universe had to collapse gravitational­
ly unless all its parts revolved around a 
center, possibly an enormously massive 
body. The rotating finite universe proposed 
by Lambert was hierarchically organized, 31 

an organization which had already been pro­
posed by Kant a few years earlier who 
argued the infinity of a hierarchically 
organized universe without realizing that his 
universe had to have an infinitely massive 
body at its center. 32 Earlier, Halley tried to 
save the infinity of the universe by sug­
gesting that the distribution of stars was not 
homogeneous. 33 He considered only the op­
tical problem but not the gravitational one. 
In 1823 Olbers notoriously failed to consider 
the gravitational paradox as he tried to solve 
the optical paradox by a recourse to the ab­
sorption of starlight in interstellar space, 34 a 
procedure already suggested in 1731 by 
Hartsoeker, 35 and in 1743 by Cheseaux.36 

There was no echo when in 1872 Zollner 
showed both that an infinite homogeneous 
universe was contradictory and that the only 
consistent way of treating the totality of 
gravitationally interacting matter was to 
take it to be finite in a four-dimensional non­
Euclidean space. No major discussion 
followed when in 1895 Seeliger suggested a 
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change in the inverse square law of gravita­
tion to avoid the gravitational contradiction 
which arises in an infinite homogeneous 
universe. Needless to say, the slightest 
change in the inverse square law made im­
possible the explanation of planetary mo­
tions. In 1901 Kelvin summed up the 
paradox of an infinite universe in a concise 
formula, but he skirted the gravitational 
aspect and solved the optical aspect on the 
ground that the light coming from beyond 
the Milky Way was wholly negligible.37 No 
discussion ensued when Charlier tried to 
save infinity in 1911 by assigning a hierar­
chical structure to the universe. 

What these glimpses into pre-Einsteinian 
cosmology should suggest is that glaringly 
defective arguments were taken in stride as 
long as they were proposed in defense of the 
infinity of matter or space or both. Clearly, 
behind this non-scientific attitude there must 
have been lying some non-scientific motiva­
tions. They derived from the fact that it was 
tempting to take infinite homogeneity as a 
necessary form of existence, that is, 
something which explained itself and was its 
own sufficient raison d'etre. The shock 
therefore was considerable when in 1922 
Einstein emphatically argued at the Sor­
bonne on behalf of the finiteness of the total 
mass of the universe. 38 Further refinements 
of estimates of the average density of matter, 
which calls for that finiteness of the total 
mass, did not fail to corroborate Einstein's 
argument. Einstein, of course, was fully 
aware that it was possible to construct four­
dimensional world models that could accom­
modate an infinite amount of matter, and 
even with a homogeneous distribution. Ein­
stein, however, brushed aside these models 
as insignificant, although he himself devised 
one, according to which the world lines were 
helically cylindrical. 39 

A universe embodying three-dimensional 
Euclidean homogeneity appears so natural to 
perception as to be taken for a natural or 
necessary form of material existence. A 
universe resembling either a spherical 
cylinder or hyperbolic surface, open-ended 
as they could be, must strike one as very 



specific and hardly a necessary form of ex­
istence. When faced with such a singular 
form of existence, one can hardly avoid 
facing up to the question: What makes the 
universe so specific? Of course, the universe 
need not be cylindrical in ordfr to prompt 
this question. It is enough to think of the 
value of the space-time curvature which the 
universe actually has. It is a strange specific 
number, different from O which is the cur­
vature of the intrinsically impossible 
homogeneous Euclidean universe. This O is a 
symbolic indication that such a universe, 
like 0, is a figment of imagination, bordering 
on mere nothing. A positive number, such as 
0.8 or 1.6, standing for the space-time cur­
vature, must strike one very differently. 
Looking at such a curvature should do what 
is done by a look at the tag of a dress, a tag 
carrying the measurement and price of the 
dress. Such a tag cannot help evoke the ex­
istence of a dressmaker. 

Einstein himself was prompted to such 
considerations. His General Relativity, as 
the first consistently scientific treatment of 
the universe as the totality of gravitationally 
interacting entities, reassured him in his 
previous instinctive conviction that the 
universe was real and fully rational. This 
was one of the reasons why he rejected the 
philosophy of Kant for whom the notion of 
the universe was merely a bastard product of 
the metaphysical cravings of the intellect. 
Once the notion of the universe was made 
out to be intrinsically unreliable, Kant could 
argue that any step from the universe to the 
Creator was also unreliable. But once the no­
tion of the universe was fully vindicated by 
General Relativity, Kant's argument and his 
whole criticism of natural theology lost 
whatever credibility it could marshal. 40 Ein­
stein was most conscious of the full force of 
this implication. In a letter written four years 
before his death to his life-long friend M. 
Solovine, Einstein insisted that it was not 
permissible to go beyond the universe to its 
Creator. The letter was a reassurance given 
by Einstein to Solovine that Einstein, the 
cosmologist, had not become a believer in a 
personal God and Creator. He foresaw that 

his cosmology would be exploited by priests 
and theologians. "It cannot be helped," Ein­
stien wrote to Solovine. "I add this," Einstein 
continued, "lest you think that weakened by 
old age I have fallen into the hands of 
priests."41 

Once the universe as a totality of con­
sistently interacting things is recognized as 
such, all efforts to relativize everything 
reveal their futility at once. Tellingly, the 
most convincing proof of that totality, the 
3 ° K cosmic background radiation, has 
reminded many experts on relativity that the 
expansion of the universe was a non­
relativist frame of reference. 42 At any rate, if 
not priests, at least some basic aspects of 
their theology must have been in the back of 
Einstein's mind for a reason relating to his ef­
forts to work out a Unified Field Theory. 
Twice, in the late 1920s and late 1940s, Ein­
stein thought that he had achieved his goal. 
As is well known, he failed in both cases. But 
even if he had succeeded, only gravitation 
and electromagnetism would have been 
united and only on the macroscopic level. 
He did not think that Relativity and Quan­
tum Theory could be united, except by 
replacing Quantum Theory with something 
else. He never worked on nuclear forces and 
was dead by the time the so-called weak 
forces came to be widely recognized. But 
with his Unified Field Theory he made a 
most notable effort toward a goal which has 
lately exerted a special fascination on 
cosmologists. 44 The goal is the demonstra­
tion on theoretical grounds (mathematical 
and philosophical) that the universe (from 
atoms to galaxies) can only be what it is and 
nothing else. Einstein himself dreamed of a 
unified theory so simple that even the good 
Lord would not have been able to fashion 
the world along any other lines. 

To his credit, Einstein never entirely 
parted with the humble recognition that the 
ultimate word in science belongs to facts, 
that is, to the observational verification of 
theories. Indeed, he did say around 1920 that 
if only one of the three classic proofs of 
General Relativity were to be disproved all 
General Relativity would tum into "mere 
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dust and ashes."45 Others, Eddington for in­
stance, who were animated by the vision of a 
final theory, were not so mindful of the 
primacy of facts. A scientist is hardly mind­
ful of facts when he declares before an au­
dience of 3000 that within a few years, but 
certainly sooner or later, he or others will 
come up with a theory which shows why the 
family of elementary particles and therefore 
the universe can only be what it is and 
nothing else. 46 A mere recall of the fact that 
science can never be sure that it knows all 
the facts should suffice to dispose of such a 
brash dream. The intrinsic merits of the goal 
of devising an ultimate theory should ·also 
seem nil as long as the theory is sufficiently 
mathematical, and clearly such a theory 
must be highly mathematical. Now Godel's 
incompleteness theorem states that the proof 
of consistency of any non-trivial set of 
mathematical axioms can be found only out­
side that set, and in that sense no 
mathematical system can be an ultimate 
system. In other words, whereas General 
Relativity forces us to admit the realistic 
character of the notion of consistently in­
teracting things, as a valid object of scientific 
cosmology, the application of Godel's 
theorem to cosmology shows that a disproof 
of the contingency of the universe is impossi-

1. The.advertisement, facing page 64, was on behalf of 
TIME itself. 
2. The address, "Vom Relativen zum Absoluten," has 
been a part of the best known collection of Planck's ad­
dresses, Wege zur physika/ischen Erkenntnis: Reden 
und Vortritge, from its first edition (1933) on. A 
somewhat free English version is available in M. Planck, 
Where is Science Going? (New York: W.W. Norton, 
1932), 170-200. In that address Planck emphasized the 
absolute value of energy in terms of the formula E=mc2 

and the independence of the total four-dimensional 
space-timl manifold from the observer. 
3. See G. Holton, "Mach, Einstein, and the Search for 
Reality" (1968), in Thematic Origins of Scientific 
Thought (Cambridge, Mass.: Harvard University Press, 
1973), 243. 
4. Reported by Frank himself in Einstein: His Life and 
Times (New York: A. Knopf, 1947), 215. 
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ble. The mental road to the extracosmic Ab­
solute remains therefore fully open. 
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