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Synopsis

There have been in recent years important progress in the research concerning the
probabilistic interpretation of quantum mechanics, especially the dispute between Einstein
and Bohr. In order to demonstrate the wave particle duality and the complementarity
principle, the “thought experiments” were used in textbooks on quantum mechanics.

These “experiments” actually could not been realized in the physics laboratory.
Thanks to break-through developments in the experimental methods in physics many of
such experiments have already become reality in the laboratory. The fundamental theory
of quantum mechanics has had many developments including the geometrical phase, the
topological phase of wave functions, the boundary between quantum and classical
mechanics, quantum mechanics on the macroscopic level and so on. Quantum information
and quantum computing has evolved into a new rapidly developing field of study. It has
strong impact on various branches of physics, especially the quantum mechanical state
entanglement and decoherence, quantum measurements and others which serve as its
basis, as well as cavity quantum electrodynamics and physics of cold quantum gas (Bose-
Einstein condensation) which serve as its possible realization. The extension and depth of
research in related directions are being broadened and deepen. We introduce the above
mentioned developments in chapter 1~7.

Significant progress in the frontier research of various branches of physics has been
achieved by making use of the insights and judgements originating from quantum
mechanics. In chapters 8~10 we discuss developments in cavity quantum electrodynamics,
quantum Hall effects and the Bose-Einstein condensation.

Yang-Baxter system originated from the many-body problem in quantum mechanics
and the cigenvalue problem in statistical models. It has developed into an important
direction in mathematical physics. It is a successful theory in treating non-linear problems.
In chapters 11 ~12 we introduce the close connection between Yang-Baxter system and
quantum mechanics, attempting to rely upon as much physics intuition as possible.

This book is intended for people working in physics. It provides some guide for
graduate students and upper class undergraduates of related disciplines in the transition

from course study to active research.
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