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Preface

For well over a century, ALBERT EINSTEIN's many original
contributions to quantum mechanics have been doubted by his
colleagues. Some of those contributions have been credited to
others, perhaps for the understandable reason that Einstein
himself severely criticized his most revolutionary ideas.

Max PLANCK is often cited today as discovering the photon.
NiELs BoHR’s discrete energy levels in atomic matter were first
seen by Einstein in 1906 as explaining the anomalous specific heat
of certain atoms. MAx BORN’s 1926 statistical interpretation of the
wave function was based on Einstein’s 1909 insight that the light
wave gives us probabilities of finding light particles. DAviD BouM’s
particle mechanics with continuous paths and properties is an
attempt to achieve Einstein’s “objective reality” And JoHN BELL’s
claim that the “Einstein program fails” is based on a model of
“hidden variables” that is physically unrealistic.

The New York Times in 2015 loudly proclaimed on its front page
Einstein's mistake in doubting that measuring one particle can
instantaneously influence another at an arbitrary distance. '

They did not mention it was Einstein who first saw “nonlocality”
in 1905, reported it in 1927, and in his EPR paper of 1935
introduced it as “nonseparability,” which he attacked. But without
Einstein, it is likely no one ever would have seen “entanglement.”

1 The New York Times, October 22, 2015, p.1
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Preface xiii

Thirty years ago, the Economist magazine described the
“queerness of quanta.” Quantum mechanics appears to say some
rather odd things about the universe, they reported,

Preface

o There are no such things as “things” Objects are ghostly,
with no definite properties (such as position or mass) until
they are measured. The properties exist in a twilight state of
“superposition” until then.

o All particles are waves, and waves are particles, appearing as
one or the other depending on what sort of measurement is
being performed.

o A particle moving between two points travels all possible
paths between them simultaneously.

o Particles that are millions of miles apart can affect each
other instantaneously. >

They also reported RicHARD FEYNMAN's critical analysis of the
two-slit experiment. “The conclusion is inescapable. The photons
somehow pass through both slits at once.”?

All of these “queer” aspects of quantum mechanics were
challenged by Einstein, even those that he was first to see as
(perhaps unacceptable) possibilities. This led to his popular
reputation as a critic of quantum mechanics. He was a critic, but
he also accepted most of quantum mechanics!

the reader should be convinced that I fully recognize the very
important progress which the statistical quantum theory has
brought to theoretical physics... This theory is until now the
only one which unites the corpuscular and undulatory dual
character of matter in a logically satisfactory fashion.. The
formal relations which are given in this theory — i.e., its entire
mathematical formalism — will probably have to be contained,
in the form of logical inferences, in every useful future theory.
What does not satisfty me in that theory, from the standpoint
of principle, is its attitude towards that which appears to

me to be the programmatic aim of all physics: the complete
description of any (individual) real situation (as it supposedly
exists irrespective of any act of observation or substantiation). *

2 The Economist, January 7, 1989, p.71
3 ibid., p.72
4 “Reply to Critics,” in Schilpp, 1949, p.666
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This book is based on ALBERT EINSTEINS web page on our
Information Philosopher website, > which we started writing in 2007.
We began the book in 2015 with our primary goal to review and
correct the history of Einstein’s contributions to quantum mechanics,
which have been distorted for decades by the unfortunately biased
accounts of the so-called “founders” of quantum mechanics, notably
NIELSs BOHR, WERNER HEISENBERG, and MAX BORN.

Besides hypothesizing light particles (1905) and seeing their inter-
changeability with matter, E = mc?, Einstein was first to see many
of the most fundamental aspects of quantum physics - the quantal
derivation of PlancK’s blackbody radiation law, nonlocality and
instantaneous action-at-a-distance (1905), the internal structure of
atoms (1906), wave-particle duality and the “collapse” of the wave
aspect (1909), transition probabilities for emission and absorption
processes that introduce indeterminism whenever matter and
radiation interact, making quantum mechanics a statistical theory
(1916-17), the indistinguishability of elementary particles with
their strange quantum statistics (1925), and the nonseparability and
entanglement of interacting identical particles (1935).

It took the physics community eighteen years to accept Einstein’s
“very revolutionary” light-quantum hypothesis. He saw wave-
particle duality at least ten years before Louis DE BROGLIE, ERwWIN
SCHRODINGER, Heisenberg, and Bohr. He saw indeterminism
a decade before the Heisenberg uncertainty principle. He saw
nonlocality as early as 1905, presenting it formally in 1927, but he
was misunderstood and ignored. In the 1935 Einstein-Podolsky-
Rosen paper, he examined nonseparability, which was dubbed
“entanglement” by Schrodinger.

Our secondary goal is to show how a revised understanding of
Einstein’s contributions and his deep desire to describe an “objective
reality” can lead to plausible solutions for some unsolved problems
in statistical mechanics and quantum physics.

These problems or “mysteries” include:

o The 19th-century problem of microscopic irreversibility

« Nonlocality, first seen by Einstein in 1905

«  Wave and particle “duality” (1909)

« The metaphysical question of ontological chance (1916)

5 www.informationphilosopher.com/solutions/scientists/einstein/



