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A lot of experiments and theoretical analyses show that the hypothesis: “the vacuum is an
empty space without anything” in physics is wrong. It has to be substituted by a novel one:
“The vacuum is a physical reality with certain physical properties and certain physical
constructions. ” So it should totally review the advanced physics and give an entire new
expressioﬁ to it.

This book regards the vacuum as a dynamics system and summarizes the physical
properties of it into five fundamental principles:

1. Principle of the conservation of electric charge in vacumm.

2. Principle of the invariance of light speed in vacumm.

3. Principle of the invariance of minimal quantum action in vacumm.

4. Principle of the conservation of mass in vacuum.

5. Principle of the invariance of gauge transformation in vacuum,

From these five principles of vacuum we have introduced the Electrodynamics, the
Relativity, the Quantum Mechanics, the Gravitation and the Gauge Field Theory. We
suggested a corpuscles construction model of the vacuum, which gives a simple physical
diagram and new explanation to the electromagnetic field and electromagnetic wave
propagation, to the point view of space-time in relativity, to the dual appearance of wave and
corpuscle, to the cause of the gravity and inertia force, to the existence of materials and anti-
materials, to the construction of universe, to the problem why the gravitational wave cannot
propagate in the vacuum, to the interactions between fundamental particles, to the symmetry
breaking, to the unified field theory and etc. .

The understanding of the physical properties and physical constructions of the vacuum
will put physics and natural philosophy on a firm foundation of materials, which will turn the
complex theoretical system of physics to simplicity and rationalization and will make many

self-contradictions and difficult problems settled and explained.



REPHFE—YEFHFHRY

This book is the first step to study the physical properties and physical constructions of
the vacuum. Many problems are awaiting deeper theoretical and experimental researches.

The book is divided into five chapters:

Chapter 1 Electrodynamics Properties and Constructions of Vacuum,

Chapter 2 Relativity Properties and Constructions of Vacuum.

Chapter 3 Quantum Mechanics Properties and Constructions of Vacuum.

Chapter 4 Gravitation Properties and Constructions of Vacuum.

Chapter 5 Gauge Mechanics Properties and Constructions of Vacuum.

This book can be used as a textbook or reference book to the undergraduate students and
postgraduate students of physics department, engineering department and philosophy
department. And it can also be used as reference materials for the researchers who are

interested in the modern physics and natural philosophy.
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