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Foreword to Chinese edition of the book

Two extremely important problems arise before mankind with
beginning of the 21st century. Its solution should determine
trajectories of further development, and may be survival. These
well-known problems are constantly discussed both in the special
literature and in mass media. There are growing needs in power
supply and action on ecology by emissions of greenhouse gases and
dust. Use of hydrocarbon fuel is a principal cause of production of
waste gases. On the other hand, the restricted reserves of burning fuel
and, first of all, oil and gas do not allow to be optimism in the near
future. Use of coal is interfaced with especially greater harmful
emissions and there are no developed technologies to avoid them. In
the circumstances introduction of ecologically comprehensible and
safe expedients of mass production of the energy, grounded on
practically inexhaustible fuel reserves is a high priority. Therefore,
two basic directions- nuclear and thermonuclear energy, satisfying
these requirements, have to meet the essential development.

The nuclear power has stored the extensive knowledge and
essential experience of the past decades development. However,
further development of fast neutron reactors are needed to meet the
exhaustion of uranium fuel. The needs to solve the issues with mass
production of waste fission fuel also shall be very costly. The
thermonuclear energy community has not demonstrated till now the

industrial electric power plants. And though the trajectory up to their



Foreword to Chinese edition of the book

construction is still long, today among engineers and physicists
confidence of success is high. Acknowledgement to it is the solution
on a construction of the international thermonuclear experimental
reactor ITER based on a principle of magnetic plasma confinement
realized in the Tokamak installation.

Magnetic  confinement-the most developed field in
thermonuclear researches has chance to satisfy physical and
engineering demands on energy thermonuclear reactor. Today it is
already clear, that such reactors will possess a series of doubtless
advantages: an ecological acceptability, intrinsic safety, the unlimited
fuel resource, lack of a significant amount of long-lived radioactive
waste. The thermonuclear power plant based on a principle of
magnetic confinement demands the complex technology of the
plasma heating, inhibitions of instabilities, solutions of a problem of
the material resistance to energy load on the first wall of a reactor. All
these lead to the significant sizes of a reactor and the full electrical
power not less 1 GW. Therefore the most comprehensible field for
fusion power plant with magnetic confinement is the power supply for
mass consumers.

Inertial confinement by virtue of historical development has
gained pioneer acknowledgement of the basic operation principle
through explosions of thermonuclear bombs. However to develop the
practical scheme of power plant it is necessary to define requirements
of implementation of the small explosions consistently repeating in

the reactor chamber where arising streams of energy can be used for
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production of electricity or other carriers of energy, for example,
hydrogen. Expected specificity of inertial confinement does not
exclude the expansion of power range of fusion plant in comparison
with magnetic confinement. It would be quite possible to find the
relaxed solution of the first wall problem of a reactor.
Acknowledgement of these possibilities can be cleared up after
enough long time theoretical and experimental researches. The major
problems which are the subjects for solution are selection of the
driver (lasers, bundles of particles, Z-pinch), constructions of a target
and the reactor chamber scheme. Though inertial confinement
historically got more significant financial support in the
countries-owners of the thermonuclear weapon, questions of power
plant development yet have not gained sufficient attention. It is
possible to guess, that successful demonstration of fusion capsule
ignition with high gain in laboratory has to push for intensive study of
power production based on inertial confinement. As the sample of the
future organization of operations on development of thermonuclear
power plant design it is possible to take the ITER experience whose
design has been created as a result of integrating resources of Europe,
Japan, Russia (Soviet Union) and the USA. Nowadays China, South
Korea and India have joined the ITER project. A series of other
countries are studying an opportunity to become also participants of
the ITER construction. The knowledge developed during the
implementations of significant research programs in the field of

inertial confinement which have been carried out by USA, France,
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Japan, Russia, China, Germany and other countries could become in
the future a bottom for the design of the Joint Inertial Fusion
Experimental Reactor.

For this reason it is obviously important to summarize
periodically results of the inertial fusion energy (IFE) study in the
world, in one book. Occurrence of the present book is a step in this
direction, that, unconditionally, will help to enter into problems of
IFE for beginning researchers. The book also will be interesting to
physicists and the engineers already working in this field.

Despite of rather small volume of the book, in it the basic
problems of IFE, including its economy are discussed in main details.

Undoubtedly, after further decades of intensive study of an
inertial confinement, some questions mentioned in this book, can
seem naive to the readers of that time. Hopefully they will
acknowledge this book helped to support the interest to IFE among
researchers and leaded to future achievements which we, experts of

this field, expecting with optimism.

V.P.Smirmmov, Academician
B.Yu.Sharkov, Professor
April, 2007
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