
B O O K  R E V I E W S  
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Reviewed by I. P. Bazarov 

Modern hydrodynamics  has  the t ask  of solving many  p r o b l e m s  re la ted  to the high ve loc i t ies  of bodies 
moving through highly r a r e f i ed  media .  Menawhile, the conventional  p r inc ip les  of hydrodynamics  do not 
re la te  to the specif ic  r e q u i r e m e n t s  of aviat ion and rocket  engineer ing.  It is n e c e s s a r y  he re  to extend the 
N a v i e r - S t o k e s  equations.  Such a genera l i za t ion  is poss ib le  only, however ,  on a un ive r sa l  m o l e c u l a r -  
kinetic bas i s  for  analyzing the equations of hydrodynamics .  

These  equations a re  deal t  with in the s y m p o s i u m  nProb lems  of Phys ica l  Hydrodynamics~ (edited by 
Academic ian  A. V. Lykov, m e m b e r  of the BSSR Academy of Sciences),  published by the Insti tute of Heat  
and Mass  T r a n s f e r  at the BSSR Academy of Sciences in honor of Aleksandr  Savvich Predvodi te lev  (Cor-  
responding M e m b e r  of the USSR Academy of Sciences  and rec ip ien t  of the Lenin Orde r  in 1972 for  his g rea t  
contr ibut ion to the development  of Soviet sc ience  and fo r  his many  y e a r s  of c rea t ive  pedagogical  activity) 
on the occas ion  of his 80th b i r thday.  

This  s y m p o s i u m  contains the c l a s s i ca l  works  by J .  C. Maxwell "On the Dynamic  T h e o r y  of Gases ,  
" S t r e s s e s  in Raref ied  Gases  due to T e m p e r a t u r e  Dif fe rences ,  " , On the Bol tzmann T h e o r e m  of the Mean 
Dis t r ibut ion of Energy  in a Sys tem of Mater ia l  Po in t s ,  (all t r ans la ted  into Russ ian  by A. S. Predvodi te lev  
in 1919 and r ev i sed  by S. I. Gr ibkova in 1965), or iginal  works  by A. S. Predvodi te lev  ~On the Molecu la r -  
Kinetic Bas i s  of the Equations of Hydrodynamics"  and ~ On Turbulent  Flows, " A. Gugonio 's  rev iew of his 
sc ient i f ic  works  (with com m en t s  by P r o f e s s o r  A. A. Pomeran t sev ) ,  works  by N. P.  Kas te r in  ~Genera l i za -  
tion of the Fundamental  Equations of Aerodynamics  and E l ec t rodynamics  (Par t :  Aerodynamic  Equations),  
and the art icle by V. A. Bubnov ,Supplement  to N. P. K a s t e r i n ' s  Genera l iza t ion  of the Fundamental  Equa-  
tions of Aerodynamics  and E l ec t rodynam i cs .  ,, 

All these  works  had a l r eady  been published ea r l i e r ,  but they a re  s t i l l  as  re levan t  today. 

In his nDynamic T h e o r y  of Gases"  J.  C. Maxwell developed a kinetic theory  of diffusion, of in ternal  
fr ict ion,  and of heat conduction in gases ;  he a lso  r e f e r s  to R. Clausius,  who in his m e m o i r s  on the same  
subjec t  had pointed out s e v e r a l  e r r o r s  in Maxwel l ' s  work, thus giving a fine example  of p r o p e r  conduct in 
sc ient i f ic  c r i t i c i s m  by a rea l  sc ien t i s t .  

The  main  a r t i c le  in this sympos ium,  an unders tanding one in its coverage  of physica l  aspec ts ,  is  
A. S. P r edvod i t e l ev ' s  "Molecu la r -Kine t i c  Bas i s  of the Equat ions of Hydrodynamics"  published or ig inal ly  
in Izves t iya  Akademii  Nauk SSSR in 1948. He re  the author analyzed the conditions of t rans i t ion  to a con-  
t inuum and he used the molecu la r -k ine t i c  theory  for  genera l iz ing  the equations of hydrodynamics .  

P r o b l e m s  concerning the genera l iza t ion  of the fundamental  equations of hydrodynamics  were  a lso  
the conce rn  of N. P.  Kas te r in  in his work;  he was the f i r s t  to introduce discontinuous solut ions to the 
equations of hydrodynamics .  The a r t i c le  by V. A. Bubnov ra t e s  high in content, as  a supplement  to 
N. P.  Kasterin~s work .  

On the whole, the s y m p o s i u m  " P r o b l e m s  of Phys ica l  Hydrodynamics ,  p rovides  a s t imulus  to fu r the r  
deve lopments  in hydrodynamics ,  for  the solution of m o d e r n  avia t ion and rocket  engineer ing  p r o b l e m s .  

*Published by the Inst i tute of Heat  and Mass  T r a n s f e r ,  Academy of Sciences  of the BSSR, Minsk (1971), 
310 pP. 
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L E C T U R E S  ON S Y M M E T R I E S *  

Reviewed b y B .  M .  B e r k o v s k i i  

The book under  rev iew here  is one in the s e r i e s  of monographs  which Gordon and Breach  Science 
Pub l i she r s  have been issuing under  the genera l  t i t le  WDocuments on Modern Phys i c s .  ~ Responsible  for  
the publicat ion of this s e r i e s  is an ed i tor ia l  s ta f f  consis t ing of th ree  m e m b e r s :  E .  W. Montroll ,  G. H. 
Vineyard  and M. Levy.  So f a r  only onebook of the s e r i e s  has  been  t r ans la t ed  into Russ ian  (Izd. Mir,  1972): 
. T h e  Ha rmon ic  Osc i l l a to r  in Modern Phys ics :  f r o m  Atoms to Q u a s a r s .  by M. Moshinski .  

The book of Lopes  deals  with one aspec t  of f o r m a l i s m  in the re la t iv i s t i c  quantum theory,  namely  
with d i s c r e t e  s y m m e t r y .  It is noteworthy that, bes ides  this book by Lopes,  other  books in the "Docu-  
men t s  on Modern Phys ics"  s e r i e s  deal  to some  extent with var ious  p rob l ems  in the quantum field theory:  
"Dynamica l  Theory  of Groups and Fields" by B. S. Dewitt,  . L a g r a n g i a n  F o r m a l i s m  and S y m m e t r y  Laws" 
by M. Gourdin, and . S y m m e t r i e s  and E l e m e n t a r y  P a r t i c l e s "  by F. E .  Low. The ~Lec tu res  on Sym-  
m e t r i e s  w a re  divided into two p a r t s .  The f i r s t  pa r t  is " C l a s s i c a l  S y m m e t r i e s :  Bas ic  Survey" and deals  
with continuous uni tary s y m m e t r y  groups  (Poincar~ group, r e fe rence  group).  The d i scuss ion  cove r s  the 
fundamental  obse rvab le  f ields,  both local  ( e n e r g y - m o m e n t u m  tensor ,  moment  tensor ,  cur rent )  and global 
( e n e r g y - m o m e n t u m  fou r -vec to r ,  charge) .  

Chapte r  One deals  with s y m m e t r y  in the c l a s s i ca l  mechan ics  of s y s t e m s  of point pa r t i c l e s .  It con-  
c ludes with a formui~ttion of the fundamental  theorem:  if the Hamil tonian  of a mechan ica l  s y s t e m  is in-  
va r i an t  with r e s p e c t  to all  t r an s fo rm a t i ons  of a canonical  group, then the g e n e r a t o r s  of this group a re  
in tegra l s  of mot ion.  

Chapte r  Two of the f i r s t  pa r t  is devoted to the c l a s s i ca l  field theory .  The Lagrangian  f o r m a l i s m  
fo r  f ie lds  of va r ious  t enso r  d imens iona l i t i es  is cons idered  he re ,  the Ne te r  t heo rem is fo rmula ted  and 
proved,  a l so  the a lgor i thm for  t rans i t ion  f r o m  c l a s s i ca l  theory  to quantum theory  is given.  All the p rob -  
l ems  touched upon in the f i r s t  two chap te r s  of this monograph  have been quite adequately covered  in Soviet 
monographs  and scient i f ic  l i t e ra tu re :  in . In t roduc t ion  to the Theory  of Quantum Fieldsw by N. I.  Bogol-  
yubov and D. V. Shirokov (Fizmatgiz ,  1957), and . In t roduc t ion  to the Theo ry  of C lass i ca l  Fieldsw by A. A. 
Bogush and L.  G. Moroz (Izd. Nauka i Tekhnika,  Minsk, 1968). The f i r s t  of these two books will be r e -  
i s sued  by Izd. Nauka in 1973. 

Chapte r  T h r e e  " P r o b l e m  of Conserva t ion  of the E n e r g y - M o m e n t u m  T e n s o r  in the Relat iv is t ic  T h eo ry  
of Gravi ta t ion"  is somewhat  se t  apar t ,  as  i ts  r e su l t s  a re  not r e f e r r e d  to any fu r the r  in the book. Since no 
s ignif icant  changes have o c c u r r e d  within recen t  y e a r s  in the re la t iv i s t ic  theory  of gravi ta t ion,  hence the 
s u r v e y  by A. Z. P e t rov  , E n e r g y  Concept in the Genera l  Theory  of Relativity~ (Ucheb. Zapis .  Kazansk.  
Univ., 123, No. 12, 119, 1963) r em a i ns  to be cons idered  a sufficiently adequate text  on the p rob l em of 
e n e r g y - m o m e n t u m  in a grav i ta t iona l  field. 

The second pa r t  of the book, . I n v e r s i o n  Ope ra to r s  in the Quan tum Field Theory ,  " cons is t s  of seven  
chap te r s .  This  pa r t  cove r s  d i s c r e t e  uni ta ry  s y m m e t r y  groups  (space ref lect ion,  charge  conjugation) and 
t ime  r e v e r s a l .  Unlike in c l a s s i ca l  physics ,  where  invar iance  with r e spec t  to such groups  does not yield 
conse rva t ion  laws, in quantum theory  it is well  known that these laws follow f r o m  the invar iance  with r e -  
spec t  to d i s c r e t e  t r a n s f o r m a t i o n s .  We will r eca l l  that, according to all  mode rn  exper iments ,  both force  
and e l ec t romagne t i c  in te rac t ions  a r e  invar iant  with r e s p e c t  to space  ref lec t ion  P, t ime r e v e r s a l  T, and 
to cha rge  conjugation C individually.  Weak in teract ions  violate  the C- invar iance  and the P - i n v a r i a n c e  
sepa ra t e ly ,  but in a l m o s t  all  p r o c e s s e s  resul t ing f r o m  weak in terac t ions  the C P - s y m m e t r y  is re ta ined 

*Gordon and Breach  Science Pub l i she r s  (1969). 
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and, by virtue of the CPT-theorem, this indicates a T-symmet ry .  The CP-symmet ry  is violated during 
the decay of a K-meson (under very weak interactions). When a very weak interaction is considered, 
therefore,  then force reflection (according to Pauli 's  terminology) is the only singularly rigorous sym- 
met ry  operation - as is pointed out in the concluding Chapter of the book. 

Chapter One of the second part  presents a survey of quantum field-theory fundamentals. Chapter 
Two is entitled "Space Reflection and Parity: the Bose field. ~ It deals with parity in nonrelativistic quan- 
tum mechanics and quantum field theory, the parity of photons, and the selection rule pertaining to a decay 
of a neutral boson into two photons. Chapter Three,  which deals with Fermi fields, covers such probems 
as the parity of Fermi  states, the Wieck-Whiteman-Wigner  rules of superselection, and the parity of a 
neutron and a proton. Chapter Four opens with a definition of the charge conjugation concept. It con- 
tinues with eigenstates of the C-transformation, charge conjugation of the spinor bilinear covariants, and 
pari ty of photon and positron charge conjugation. Neutral Maiorani fields (bilinear covariants of Maiorani 
fermions, transposed relations) are dealt within Chapter Five. In Chapter Six is shown the operation of 
time reversa l  (time reversa l  in classical  physics, in nonrelativistic quantum mechanics and quantum 
field theory, antitmitarity of the time reversa l  operation, principle of piecewise equilibrium). Chapter 
Seven, the last chapter of the second part, contains the Schwinger-L~iders-Paul i  theorem. The problem 
of the angular momentum of a spinor field and the proof of the superselection rules are relegated to Ap- 
pendices. 

The concise and modern style of writing is successfully combined in this book with simplicity and 
clari ty.  For this reason, the book can be recommended to students in advanced courses and to beginning 
theoretical  physicists.  
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