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Fundamental Equations

Schrédinger equation:
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Time-independent Schriodinger equation:
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Generalized uncertainty principle:
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Pauli matrices:



Planck’s constant:

Speed of light:
Mass of electron:

Mass of proton:

Charge of proton:
Charge of electron:
Permittivity of space:

Boltzmann constant:

Fine structure constant:

Bohr radius:

Bohr energies:

Binding energy:

Ground state:

Rydberg formula:

Rydberg constant:
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PREFACE

Unlike Newton's mechanics, or Maxwell’s electrodynamics, or Einstein’s relativity,
quantum theory was not created—or even definitively packaged—by one individ-
ual, and it retains to this day some of the scars of its exhilarating but traumatic
youth. There is no general consensus as to what its fundamental principles are, how
it should be taught, or what it really “means.” Every competent physicist can “do”
quantum mechanics, but the stories we tell ourselves about what we are doing are
as various as the tales of Scheherazade, and almost as implausible. Niels Bohr said,
“If you are not confused by quantum physics then you haven’t really understood
it”; Richard Feynman remarked, “I think I can safely say that nobody understands
quantum mechanics.”

The purpose of this book is to teach you how to do quantum mechanics. Apart
from some essential background in Chapter 1, the deeper quasi-philosophical ques-
tions are saved for the end. I do not believe one can intelligently discuss what
quantum mechanics means until one has a firm sense of what quantum mechan-
ics does. But if you absolutely cannot wait, by all means read the Afterword
immediately following Chapter 1.

Not only is quantum theory conceptually rich, it is also technically difficult,
and exact solutions to all but the most artificial textbook examples are few and far
between. It is therefore essential to develop special techniques for attacking more
realistic problems. Accordingly, this book is divided into two parts;' Part I covers
the basic theory, and Part II assembles an arsenal of approximation schemes, with
illustrative applications. Although it is important to keep the two parts logically
separate, it is not necessary to study the material in the order presented here. Some

'This structure was inspired by David Park’s classic text, Introduction to the Quantum Theory,
3rd ed.. McGraw-Hill, New York (1992).
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