
Editors5 foreword 

The lack of a comprehensive book on high-temperature physical gasdy
namics has been felt for a long time. Since we wrote the first edition of 
"Hypersonic Flow Theory" we have particularly felt the need for a comple
mentary text covering this field. A few books in the field have appeared, 
treating some of the pertinent topics. The brilliant text of Zel'dovich and 
Raizer first appeared early in 1964, and was not only outstanding but com
pletely unique. The revised and updated second edition of this text is pre
sented here in English, shortly after the Russian version. We hope that these 
two volumes together with the second edition of our own "Hypersonic Flow 
Theory" will serve to present a comprehensive picture of high-temperature 
high-speed flows in both their physical and hydrodynamical aspects. Our 
second edition will be in two volumes, the first on Inviscid Flows already 
published, and the second on Viscous and Rarefied Flows planned for 1969. 

Zel'dovich and Raizer's text is truly comprehensive in the field of high-
temperature gasdynamics, dealing thoroughly with all the essential physical 
aspects and their influence on the dynamics and thermodynamics of continu
ous media. The authors bring a deep physical insight to bear in explaining 
the nature of seemingly most complicated phenomena. Mathematical and 
formal treatments are kept to a minimum, while the results of such treat
ments are reported and compared with those of simplified approaches. The 
actual scope of the text is discussed in the authors' prefaces. 

The standard approach of the theoretical physicist for many of the sub
jects treated here is quite formal, and not readily connected in the student's 
mind with physical ideas. Relatively rare are approaches which are correct 
in essentials and which are based upon sound physical reasoning from funda
mental concepts. It is here that this text excels and is unduplicated. The 
authors consistently explain the physical phenomena of interest on the sim
plest correct physical basis, using classical instead of quantum physics where 
this is possible. 

As an inevitable consequence of the comprehensive nature of the text, 
it is a large one. In the English version we have been forced to split the work 
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into two volumes. This split is a fairly natural one, however, as the first 
volume covers primarily the fundamental hydrodynamic, physical, and 
chemical processes involved; the second volume covers primarily the appli
cation and interaction of these processes in a multitude of important prob
lems. However, the two volumes together certainly constitute a fully 
integrated and interrelated work. 

ft is truly difficult to qualify the audience to which this work is directed. 
Our physicist colleagues who have used parts of the book in class have found 
it exceptionally well adapted to teaching in graduate courses. At the same 
time, they, like the editors, have learned from the book and have obtained 
a better appreciation for the subject as a whole. The book is also ideally 
suited for engineers, presenting for them not only the basis for acquiring the 
physical understanding they need, but also specific formulas, methods, and 
experimental results for use in making practical calculations. Thus, without 
exaggeration, we can say that it is well suited to researchers, engineers, stu
dents, and professors, in a word, the authors have succeeded in the aims 
set forth in their original preface. 

The authors are thoroughly acquainted with the world literature, and the 
references cited are comprehensive. The Soviet journals cited are mostly 
those now regularly translated into English, so that very few of the refer
ences cited in this edition are to be found only in Russian. 

The editors are grateful for the close and friendly cooperation of the 
authors. We have exchanged comments, clarifications, and lists of errata. 
Some editorial changes have been incorporated with the authors' consent. 
Where it was thought helpful to indicate a different point of view on a topic, 
to discuss terminology, or occasionally to amplify a statement, we have 
added an editors' footnote. Subject and author indexes have been added, 
covering Volume I at the end of that volume, and covering both volumes 
at the end of Volume II . 

The editors gratefully acknowledge the financial support and assistance 
of the Advanced Research Projects Agency through a contract technically 
administered by the Fluid Dynamics Branch of the Office of Naval Research 
with the Massachusetts Institute of Technology. Without this support the 
editors would not have been able to carry out this project. For the main part 
of the translating we are indebted to Scripta Technica, Inc. We wish to 
thank Miss Margaret Gazan for her skillful handling of the secretarial work 
and of many editorial details. A number of our colleagues have given us valu
able comments and corrections, for which we express our sincere thanks. 
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We also wish to thank Mezhdunarodnaya Kniga for furnishing us the figures. 
We express our most sincere appreciation to our publishers for their coopera
tive attitude in this endeavor. 

Our warmest thanks go to the authors for their wholehearted cooperation 
in this undertaking. 

September, 1966 WALLACE D . HAYES 
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