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Foreword

The interpretation of the wave function is one of the two fun-
damental questions in understanding the foundations of quantum
mechanics (the other is the so-called measurement problem). On-
tologically, there have been two ways of interpreting quantum me-
chanics, based on the assumption of particle ontology or wave on-
tology. The most prominent particle ontology interpretation is the
so-called Copenhagen interpretation (the square of the wave func-
tion indicates the probability of the appearance of a particle, or
many particle, with certain physical properties, or of a physical
process [ such as a decay, or a transition, or a pair creation of anni-
hilation]). Of course, the particle in the Copenhagen interpretation
is not the Newtonian particle with a fixed and permanent existence,
but, rather, a statistical existence. As to various forms of wave
ontology interpretation, conceptually, all variants of this school
has to assume the existence of some sort of substantial wave, and
this has created an almost unsurmountable difficulty; wave of
what? Or what is the material or substantial carrier of the wave?
Readers who are familiar with Max Jammer's book THE PHILOS-
OPHY OF QUANTUM MECHANICS know the record of misera-
ble failures by the earlier attempt in this direction. The most seri-
ous difficulty, among many others, is related with the dimensional-
ity of the wave function. All substantial wave must exist in four di-
mensional physical spacetime, but a wave function for any physical

system other than one particle ones, must have its dimension more
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than four. That is, the wave function exists only in a phase space
rather than in the physical spacetime.

The heroic, or audacious, attempt of the project, the curva-
ture interpretation of quantum mechanics (a variation of the wave
ontology interpretation), pursued and summarized in this book
cannot avoid facing this difficulty. Thus my first impression of the
project was completely negative; how could such a project outra-
geously ignoring fundamental conceptual constraints could have any
future? The central concept of the project is the curvature of the
wave, which carries all the causal power in any quantum systems
and thus the explanatory power in the project. But the dimension-
ality difficulty has indicated that it cannot be consistently conceptu-
alized within the existing metaphysical framework of the physical
world and thus cannot be integrated into any existing conceptual
framework of physical theory.

When I carefully re-read the book, however, my impression
has gradually changed when I consciously put the project into a big-
ger picture or framework, a framework including the notions of sci-
entific explanation and structural realism.

In terms of scientific explanation, which, according to Mary
Hesse, is only a metaphorical redescription of the phenomena to be
explained, the curvature interpretation certainly has enough ex-
planatory power and thus is not incompatible with the spirit of sci-
entific explanation since the notion of curvature is an easily under-
standable and acceptable metaphor.

But the most important philosophical justification comes from
the implication of structural realism, which in fact is my own fa-
vorite project. According to my version of structural realism, the
ultimate ontology in a physical theory is not presumed metaphysi-
cally or speculatively or based on any existing experience, but has
to be constructed on the basis of the structural knowledge involving

the hypothetical ontology. The chances for the curvature interpre-
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tation are, although quite remote indeed, that a notion of a sub-
stantial wave can be consistently constructed from all the structural
statements involving the wave integrated within the framework of
the curvature interpretation without any direct conflict with the ex-
isting notion of substance. How could this be possible? The only
possibility for achieving this without any logical difficulty is to ac-
knowledge a new metaphysical status of the substantial wave con-
structed within the curvature interpretation. That is, the substan-
tial wave constructed has to be accorded as a new form of exist-
ence, a new category of natural kind. It certainly differs from tra-
ditional wave. But this difference should not be taken as an insur-
mountable barrier for its acceptance. The particle in the Copenhag-
en interpretation also differs from traditional particle.

Chances for successfully attaining this goal cannot be ruled out
in principle, although in practice it requires heroic effort and sub-
stantial inputs of time, energy, organizational and financial re-
sources. But if, a very big “if” indeed, this can be achieved, and
if, an even bigger “if”, the curvature interpretation can rule out
some existing interpretations of quantum mechanics, and incorpo-
rate others into its framework and prevail, that is, if it can be ac-
cepted as THE interpretation of quantum mechanics, then the
achievement is far more than an interpretation in any conventional
sense, but involves a discovery of a new form of existence. An
achievemnent that would enjoy a status equal to the achievement of
the discovery of the electromagnetic field as a new form of exist-
ence, which is different from the “only” form of the existence
known to human being then, namely the Newtonian particles or
ponderable matter; or to the achievement of the discovery of con-
fined quarks and gluons, which differ from all other forms of phys-
ical existence, namely they cannot have any separate existence, or
in the jargon of the high energy physics community, have no as-

ymptotic states.
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This is not a book for students or practicing physicists. But
ambitious philosophers and speculative physicists might find it
highly stimulus, stud with numerous insights, which can, at least,
be used to construct a consistent and integrated framework. More
serious scholars might be lured to have further exploration along
the line opened by the project pursued in this book. For such a
small amount of serious readers, I recommend this book with

somewhat ambivalent feelings revealed in the above lines.

%m {14, &/(Boston University)

June 18,2008
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