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How does one point, then, differ from another point? Now,
draw a perfect point, a point which pertains to nothing of
length, area, or space. You will never succeed in making it
small enough to be an actual point within an actual geometry.
You must attack the idea of a point in an entirely different way
than the poor, rattled Euler tried but failed to accomplish; you
must appreciate its existence as that of a singularity of a phys-
ical geometry, a point which poor Euler missed entirely.

To refresh our discussion of this general type of problem, as
we considered this in the preceding chapter of this report, the
definition of a point within the framework of a formal
Euclidean geometry, is self-evidently an absurdity comparable
to the silliness of the general systemic features of the arbitrar-
ily adopted rectilinear scheme which is the central characteris-
tic of the formal Euclidean system.

Ah, as I had often cautioned my associates in the time I

used to teach classes in economics at sundry campus and kin-
dred locations: if you are walking along a woodland path, and
find a strange object in the pathway, carefully probe it with a
stick, and see what it does. To come to the point of this dis-
cussion: The meaning of a point is what it does. The entirety of
the working notion of a complex domain hangs upon that
warning. Points can not be measured as displacements; they
are known only by what they can be provoked into doing.

That presents us with a traditional problem of axiomatics.
Is a point a degree of smallness, or does it correspond, in the
case at hand, to one among numerous, alternative distinct
physical species of existence? It is not the axiomatically
shrunken line which Euclid, in a silly moment, argued it to be.
It is, ontologically, epistemologically, a discontinuity in the
assumed universe of the naive view of human sense-percep-
tion. Any real point is an occurrence which is laughing at the

The 2,500-year-old fight between the
method of the science of Sphaerics and
the Aristotelean fraud represented by
Euclidean geometry, is reflected during
the 20th Century in the fight between
Albert Einstein, Max Planck et al., and
the culturally pessimistic irrationalism
typified by Niels Bohr’s so-called
Copenhagen interpretation of quantum
phenomena.

This fight has its immediate origin at
the end of the 19th Century, when scien-
tists were confronting a growing body
of experimental evidence, such as the
photoelectric effect and Planck’s dis-
covery of the quantization of light and
heat, that indicated that the characteris-
tics of physical action in the microscop-
ic domain are fundamentally different
from the macroscopic domain of every
day experience. These experimental dis-
coveries were consistent with the earlier
work of Carl Gauss, Augustin Fresnel,
Bernhard Riemann, Wilhelm Weber, et
al. who, having extended G.W.
Leibniz’s method of the infinitesimal
calculus, had begun the investigation of
the characteristics of microscopic prin-
ciples from their experimentally
observed macroscopic effects. These

Leibnizians understood that the charac-
teristics of the very small, reflected uni-
versal principles, and thus, can only be
considered with respect to the universe
as a whole.

These investigations of Gauss, et al.
had led Riemann, in his habilitation dis-
sertation of 1854, to insist that it was sci-
entifically unsound to assume that the
characteristics of physical action
observed in the macroscopic domain
could be linearly extended into the very
large and very small. Instead, Riemann
insisted, science must develop a dynamic
notion of physical geometry that reflected
the potential for non-linear change
between these domains of action.

As Riemann stated: “Knowledge of
the causal connection of phenomena is
based essentially upon the precision with
which we follow them down into the infi-
nitely small. . . . In the natural sciences,
however, where simple fundamental con-
cepts are still lacking for such syntheses,
one pursues phenomenon into the spatial-
ly small, in order to perceive causal con-
nections, just as far as the microscope
permits. Questions concerning spatial
relations of measure in the indefinitely
small are therefore not useless.”

In reaction to Riemann, the British-
centered empiricists desperately tried to
revive the Aristotelean methods of Kant
and Euclid, typified by the work of James
Clerk Maxwell, who famously rejected
Riemann’s approach to physics, in favor
of the neo-Euclidean doctrine which
excluded “any geometries other than our
own.” Thus, when the relationship
between the observed macroscopic
effects of electromagnetism were consid-
ered in light of the growing body of
experimental evidence indicating a

BOX 18

Einstein-Born Dispute
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Carl F. Gauss (1777-1855). His 1799
attack on reductionism reflected the
ancient quarrel between the followers of
Plato and of Aristotle.
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dupes of Euclidean geometry, from outside the bounds of a
naive faith in the self-evidence of mere sense-perception. De
Moivre and D’Alembert, followed by Euler, who was fol-
lowed by Lambert, Lagrange, et al., thought they had con-
cealed their ignorance of the subject of the point, by calling
any points which happened to turn up “imaginary.” What they
sought, thus, to conceal, were the restrictions imposed upon
human behavior by the universe in which we exist.

The belief in a Euclidean “point” must therefore be an
obsession best suited to the confines of pointed human heads!
It is exactly that obsession, a nothing swallowed whole by
credulous students of Euclidean and kindred geometry, which
comes to the surface as the hidden target which is the victim
struck repeatedly by Gauss’s relentlessly thorough attacks in
his 1799 dissertation.

Putting this nothing of importance aside for a moment, rec-

ognize the efficient reality, that these principles which the
empiricist ideologues have associated with nothing more than
an empty point, have been shown to be very efficient princi-
ples, powers in the sense of the Pythagoreans, Plato, Cusa,
Kepler, Fermat, and Leibniz, for example.

Einstein’s Point
Therefore, to avoid the trap of thinking about nothing but

nothing, look at the “universe,” instead of some assumed
“point” of nothingness. What does the word “universe” mean
in practice? What should it mean? What did it mean to Albert
Einstein, for example, as opposed to the increasingly decadent
opinion of his increasingly misled old friend Max Born, for
example? To discover what is very, very small, we must turn
our attention to the very, very large: the universe as a unit of
existence. (See Box 18.)

change in physical characteristic in the
microscopic domain, Riemann’s guid-
ance proved to be essential.

Statistical Methods Creep In
In confronting the paradoxes present-

ed by the experimental evidence of
quantum phenomena, Einstein, Planck,
and their collaborators, relied on
Riemann’s guidance. However, among
Einstein’s contemporaries, it became
increasingly popular to avoid a con-
frontation with the assumptions of
Euclideanism by “explaining” these

quantum phenomena by statistical meth-
ods, similar to those used by Ptolemy,
Copernicus, and Brahe. These efforts
were led by Niels Bohr, his protégé
Werner Heisenberg, and Heisenberg’s
first teacher, Max Born.

Born had been an early collaborator
with Einstein, developing some of the
earliest elaborations of Einstein’s spe-
cial theory of relativity. In 1912, he
joined Einstein and Planck at the
University of Berlin, where he devel-
oped a close friendship with both. But,
in 1921 Born returned to Göttingen
University, where he began work on sta-
tistical mechanics. In 1926, in collabo-
ration with his students Werner
Heisenberg and Wolfgang Pauli, Born
formulated a statistical approach to
physics using matrix algebra, which he
called “quantum mechanics.”

Born’s quantum mechanics was a
mathematical formulation of Bohr’s
interpretation of quantum phenomena,
which depended on considering quan-
tum phenomena as isolated from the
universe as a whole. So isolated, the
quantum effects appeared to be erratic
and were not susceptible to being
described by a simple mathematical
expression. As such, Born, Bohr,
Heisenberg, et al., relied on statistical
probability matrices to describe quan-
tum phenomena as the most probable
result of a fundamentally random inter-
action, occurring in an empty

Euclidean-type space. Born went still
further, declaring that his matrix algebra
was not merely a compromise attempt to
describe the observed effects, but that it
was an accurate reflection of the nature
of the physical universe itself.

However, this so-called Copenhagen
interpretation of quantum phenomena
was not a serious scientific concept. Like
Ptolemy’s earlier sophistical attack on
the Greek science of Sphaerics, the
Copenhagen interpretation was an oli-
garchical-led attack on the method of

Max Born (1882-1970) was an early
collaborator of Einstein, but sank into the
swamp of “qunatum mechanics.”
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Albert Einstein (1879-1955). His notion of
a “finite but unbounded universe,”
approximated a Riemannian conception of
a finitely self-bounded universe.
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What did Einstein mean by stating that the universe is finite
but unbounded? What do I mean by insisting that the expres-
sion should have been finite and self-bounded? Answer all
such questions from the vantage-point of Sphaerics.

Look at the starry universe as Kepler did. It is provable that
the common error shared among Claudius Ptolemy,
Copernicus, and Tycho Brahe, was a result of the implanting
of the variety of sophistry practiced by Aristotle against the
earlier, competent scientific method of such as the
Pythagoreans and Plato. The experimental method of Kepler
was, like that of Nicholas of Cusa, Luca Pacioli, Napier,
Kepler, William Gilbert (De Magnete), and Fermat, a revival
of the legacy of Sphaerics.

As I had insisted already decades ago, the spoor of the rise
of historical civilization out of the immediate aftermath of
the last prolonged glaciation in the northern Hemisphere,

could only have occurred through a leading role by a
transoceanic maritime culture, rather than from inland devel-
opments preceding major ancient riparian cultures of known
history. This is to be seen in Mexico’s archeology, where the
maritime culture is represented, as it was to my own eyes, in
the relatively oldest of the famous, relevant inland sites. It is
reflected in the oldest of the Greek sites, which are cities of
a maritime culture fortified against attacks from inland-
dwelling barbarians. It is shown in some of the studies of
ancient calendars which were incorporated in Bal Gangadhar
Tilak’s Orion and Arctic Home in the Vedas. The case of
ancient historical Egypt is crucial, in which the characteris-
tics of the great pyramids mark the legacy of a transoceanic
maritime culture, as this is otherwise indicated by the attri-
bution of the method of Sphaerics to Egyptian origins by the
Pythagoreans and others.

Leibniz, Gauss, Riemann, et al., driven
by the cultural pessimism that had
come to prevail at the turn of the centu-
ry. Like their predecessor Ptolemy,
Bohr, Heisenberg, and Born et al.
argued that since no mathematical for-
mulas other than statistical methods had
been found to describe physical phe-
nomena, no physical principles existed
other than their statistical formalism.
Because no principles existed, none
could be discovered.

Einstein stubbornly resisted this
descent into irrationality, and along with
Planck, vociferously defended causality
in science throughout his life. However,
Born, although initially an ally of
Einstein and Planck, succumbed to the
cultural pessimism that spread through-
out Europe in the wake of World War I,
and his earlier collaborative relationship
with Einstein turned into an intellectual-
ly adversarial one. Nevertheless, the two
men continued to exchange letters until
Einstein’s death in 1955. That exchange
of letters provides a clear insight into
these two opposing views of science.

Born summarized his view of the dis-
pute in the published collection of his
correspondence with Einstein:

“The basic reason for the dispute
between us on the validity of statistical
laws was as follows. Einstein was firm-
ly convinced that physics can supply us
with knowledge of the objectively exist-
ing world. Together with many other

physicists I have been gradually convert-
ed, as a result of experiences in the field
of atomic quantum phenomena, to the
point of view that this is not so. At any
given moment, our knowledge of the
objective world is only a crude approxi-
mation from which, by applying certain
rules such as the probability laws of
quantum mechanics, we can predict
unknown (e.g. future) conditions.”

In September 1926, after reviewing
Born’s statistical work on quantum
mechanics, Einstein stated his view
clearly in a letter to Born:

“Quantum mechanics is certainly
imposing. But an inner voice tells me
that it is not yet the real thing. The theo-
ry says a lot, but does not really bring us
any closer to the secret of the ‘old one.’
I, at any rate, am convinced that He is
not playing at dice. Waves in 3-dimen-
sional space, whose velocity is regulated
by potential energy (for example, rubber
bands) . . . I am working very hard at
deducing the equations of motion of
material points regarded as singularities,
given the differential equation of gener-
al relativity.”

God Doesn’t Play Dice
Writing to Born years later, in

September 1944, Einstein summed up
the view he had continued to express:

“We have become Antipodean in our
scientific expectations. You believe in
the God who plays dice, and I in com-

plete law and order in a world which
objectively exists, and which I, in a wild-
ly speculative way am trying to capture.
I firmly believe, but I hope that someone
will discover a more realistic way, or
rather a more tangible basis than it has
been my lot to find. Even the great initial
success of the quantum theory does not
make me believe in the fundamental
dice-game, although I am well aware
that our younger colleagues interpret this
as a consequence of senility. No doubt
the day will come when we will see
whose instinctive attitude was the cor-
rect one.”

In September 1950, after his associa-
tion with Kurt Gödel had improved his
historical and epistemological knowl-
edge, Einstein wrote Born saying:

“I see from the last paragraph of your
letter that you, too, take the quantum the-
oretical description as incomplete (refer-
ring to an ensemble). But you are after
all convinced that no (complete) laws
exist for a complete description, accord-
ing to the positivistic maxim esse est
percipi. Well, this is a programmatic atti-
tude, not knowledge. This is where our
attitudes really differ. For the time being,
I am alone in my views as Leibniz was
with respect to the absolute space of
Newton’s theory. There now, I’ve parad-
ed my old hobby-horse once again. But
it is your own fault, because you pro-
voked me.”

—Bruce Director


