
R E C E N S I O N E S  

Problems of Low Temperature Physics and Thermodynamics 

edited by Prof. A. VAN [TTERBEEK (Belgium) published by Pergamon Press, 1962 

Volume 3 

The volume contains  the discussions of Commission No. 1 of the  In te rna t iona l  In- 
s t i tu te  of Refrigeration. In the working sessions between September  20th and  22nd 1961 140 
delegates coming f rom 14 countries discussed 24 papers. The first  day of the session was 
devoted to discussing methods for the large scale production,  t r anspor t  and storage of 
liquid gases, the second and thi rd  days were assigned to the physics of very  low tempera tu-  
res, part icular ly to the  a t t a i n m e n t  and measu remen t  of tempera tures  below 10 K. 

Various branches  of indus t ry  demand  large quant i t ies  of liquid gases, par t icular ly  
oxygen and hydrogen,  which ate consumed in big steel works and chemical p lants  a t  the t a t e  
of thousands of tons a day. One repor t  discussed the  use of a luminium alloys as hea t  exchang- 
ers, pointing out  the  low specific gravity,  ou t s tand ing  heat  conduct iv i ty  and  the high s t rength  
of aluminium. Cooler surfaces of various designs were shown. 

Messrs. COULON, SIMONET and STOULS repor ted  on the work of low- tempera ture  distil- 
la t ion columns used in the  product ion of deuter ium.  

J. W. L. K6HLER and J.  R. VAN GEUNS from the Nether land  Phil ips Laboratories  
deseribed a small l iquid oxygen p lan t  developed by  them;  the p lant  weighing three tons pro- 
duces 15 kg liquid oxygen of 99,5% pur i ty  per  hour  a f t e r a  running- in  period of three hours. 

Insulat ion techniques  int roduced by two American  experts M. A. D•Bs and  L. I. DAliA 
have brought  abou t  a small  revolut ion in the  t r anspor t  of large quant i t ies  of l iquid gases. 
The process is also sui table  for the handl ing of l iquid hydrogen and  helium. 

J.  W. T. DABBS of the  Oak Ridge Nat ional  Labora tory  (USA) repor ted  on a reliable 
hel ium liquefaction plant .  This p lan t  producing 250--400 litres per m o n t h  was in operat ion 
for six mon th  a t t ended  by  a single teehnician.  

In  the Clarendon Labora tory  a pulsat ing core magnet ic  resonance meter  was used in 
ah invest igat ion into the  electronic s t ructure  of t rans i t ion  metals  below lO K temperatures .  

Two p a p e r s  discussed the use of H 3 in t empera tu re  measurement  below 10 K and in 
specifie hea t  de terminat ion .  

One of the  delegates suggested the use of a H 3 cooling cycle to produce tempera tures  
below 0,2 ~ K. To ob ta in  a higher osmotic pressure a weak solution of H 3 in H 4 was used. 

R. D. PARXS and  W. A. LITTLE of the Stanford  Univers i ty  (California) discussed cooling 
methods by  the ad iaba t ic  demagnet iza t ion of meta l  alloys. 

A. VAN ITTERBEEK, W. VAN DA]~L and  G. FOm~EZ (Belgium) described the measurement  
of sound velocities in  gases and liquids at  I Mc/s f requency at  various temperatures .  The results 
were used to invcs t igate  the  pressure dependence of the quot ient  Cp/C v and the equat ion of 
state. A. VAN ITTERBEEK and O. VERBEKE discussed the  dependence on pressure of the density 
of liquified gases up to pressures of 850 kg/cm 2 (H 2, 02, No and A). 

The extremely interest ing papers of the symposium dealt  wi th  pract ical  problems and  
impor t an t  results concerning the l iquefaction of gases. 

Z. GYULAI 

V. F.  

Press. 
NOZDREV: The Use of Ultrasonics in Molecular Physics. (Pergamon 
Oxford-- London--  Edinburgh--  New York--  Paris-- Frankfurt .  1965, 

424 pages, s 5 net.) 

Of the  wide-ranging exper imental  techniques  of invest igat ion into the  s t ructure  of 
materials,  acoustic methods  have gained considerable ground. Significant  results  have been 
obta ined in the las t  15 years by  subject ing m a t t e r  to ultrasonic high-frequencies (10 Q c/s) and  
the  great  number  of publ icat ions on this topic demands  the development  of a new special field: 
molecular acoustics. 

The increasing use of molecular acoustics involving molecular physics in  the inter-  
pre ta t ion  of events  occurring in sound space and  its major  stages has been marked  by the 
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following works: H. M[txafiJ]0B: PacrlpocTpaHeHHe yJmTpa3Byt<OBblX BO.aH B M<H~KOCT~X (Foc- 
Tt2Xlt3~aT, M0Ct~Ba 1949), t5. [(y~p~Bt[eB: FlpHMeaenne y~bTpaaKycTtlqecKHX Mt~T0~OB B npa~-  
TJtKe qJlt31~Ko-xnMriqcc�9 IICCJ]CAOBaHHfi (FOCTeXH3~taT, Moct<Ba 1952) L. BERGMANN: Der 
Ultraschall  (Hirzel, Zª 1954) (in some of its parts);  the f irst  Russian edition of 
NOZDPEV'S book (1958); K. F. HERZFELD, TIt. A. LITOWITZ: Absorpt ion and Dispersion of 
Ultrasonic Waves  (Academic Press, New York- -London ,  1959); D. SETTE: Dispersion and  
Absorpt ion of Sound by Molecular Processes (Academic Press, New York- -London ,  1964). 
The interes t  of the scientific world in this  special field is reflected by  this list of books. The  
English t rans la t ion  of NOZDRV, V'S books is significant for making  the connection between 
various research trends,  wLich ate of ten independent  of each o ther  bo th  in the Eas t  and  West.  
The results publ ished in the first  edi t ion have been confirmed by recent  invest igat ions which 
qualify them as "classical" results in this  young b ranch  of science. One of the i m p o r t a n t  
advantages  of the English edition is a well-compiled summary  of the results obta ined by  
Soviet scientists  since the publicat ion of the first edition. The publ ica t ion of this summary  as 
an Appendix  brings the book up-to-date .  I t  is regret table  t ha t  the restr ic ted space (four pages) 
reserved for i t  has preveuted any detai led discussion. 

V. F. NozDaEv's book deals with  the  research work carried out  in the Molecular Aeoustical  
Labora tory  of the Krupski  Moscow Provincial  Pedagogical I n s t i t u t e  and in the  Labora to ry  
for Molecular Physics of the Univers i ty  of Moscow. From among 278 publieat ions reviewed 21 
ate from the  Soviet l i terature and works of Soviet authors.  F rom the  achievements  obta ined in 
Western countries,  NOZDREV lists only the  fundamenta l  ones, whereas HERZFELD and LITO- 
WIVZ's book, published at  nearly the same t ime almost entirely negleets any results from Eas te rn  
countries. A s a  result,  the two books together  give a comprehensive  description of, and refer- 
ence list to the  l i terature of this special branch.  To draw a parallel between the two books is 
the more in teres t ing  as NOZDREV'S book is devoted to exper imenta l  work and, in  addi t ion to 
results, also gives full details of exper imenta l  techniques. The HERZFELD--LITOWITZ book is 
more theoret ical  in character,  a l though  the lack of a comprehensive  theory is also felt here, 
as well a~ in NOZDREV'S in terpre ta t ion.  

The monograph  examines the  mechanism of propagat ion of ul t rasonic waves in satu-  
rated,  overhea ted  vapours  of organic mat ters ,  in mul t i -component  solutions and mixtures ,  
in the f requency range from 2 to 150 Me/s, t empera ture  in terval  from --50 ~ C to +600  ~ C, 
under  pressure varying from 0 to 400 kg/cm 2. The mat te r  is discussed in six chapters.  

1. Measurement  of the velocity and  absorpt ion of ul t rasonic waves in liquids and gases 
by optical methods ;  

2. De te rmina t ion  of the velocity and absorpt ion of u l t rasonic  waves in liquids and  
gases by pulse techniques;  

3. Propaga t ion  of ultrasonic waves in liquids; 
4. Propagat ion  of ul t rasonic waves in some compounds and  in their  b inary  mixtures  

in the critical region; 
5. Propagat ion  of ul trasonic waves in sa tura ted  and overhea ted  vapours  of organic 

liquids; 
6. Absorpt ion  of ultrasonic waves in organic liquids and  thei r  mixtures  over a wide 

range of t empera ture ,  concentra t ion  and  frequency. 
The ti t les of the chapters give a good idea of the mater ia l  discussed in the book. Two 

remarks should be added. Chapters 3 and  4 are completed wi th  the  discussion of re laxat ion  
processes and  wi th  the reprcsenta t ion of a relat ionship between the  phenomena  of sound space 
and the kinet ic  theory of molecules. The absence of a comprehensive theory  is again noticeable.  
Recent  invest igat ions  discussed in the  Appendix a t t empt  to make  up for this drawback.  
ADKItAMOV, in his works publ ished in 1960--1961, gives un original d i r e c t i o n b a s e d o n  
Bo~oLiu~ov 's  statistics, a n d a  n u m b e r  of theoretica[ publ icat ions in  the Soviet l i tera ture  of 
these pas t  years huye approached the  problem. Their  results g i re  ah  explanat ion of the  
anomaly  of sound absorpt ion in monoatomic  and polyatomic gases in the critical zone. 

Ano the r  remark relates to the  exper imenta l  techniques discussed in Chapters 1 and  2. 
Owing to the  detailed descriptions of exper imenta l  methods and  appara tus  close to the level 
of documenta t ion  these chapters gain a par t icular  significance for the  exper imental  physicist .  
The multiple difficulties inherent  in invest igat ions conducted th rough  wide tempera ture  and  
pressure ranges are too well-known. Useful, well-proved guidance is given in these chapters  for 
many  pract ical  problems. Measurements  in the vicinity of the critical point ,  the examina t ion  
of the dynamic  eqtqlibrium of phases, a systemat ic  check of the results  demand  a well-reasoned, 
purposeful exper imental  technique. To supply this was one of the  aims of the book which ir has  
done with unquest ionablc  success. 

The lucid discussion is completed by  two Appendices, un Authors '  Index  and a Subject  
Iudex. The first  Appendix lists the la tes t  results, the second the  character is t ics  of the mater ia ls  
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examined.  22 tables give the  main molecular-acoustical  charaeterist ics of a l iphat ie  and  aro- 
mat ic  hydrocarbons,  esters, aleohols and  of their  aqueous and nonaqueous solutions. Including 
these, the book gives measurement  results for more t h a n  fifty organic eompounds  and 17 
biuary mixtures,  in 59 tables.  125 figures i l lustrate  the  text .  

Careful presenta t ion,  the annota t ions  of a careful Editor,  the listing of the Western 
equivalents  of Soviet tubes,  testify to the high s tandards  of the Pergamon Press. 

A. ILL• 

C o l l e e t e d  P a p e r s  

o f  P .  L .  KAPITZA (Vol .  1. P e r g a m o n  P r e s s ,  1 9 6 4 )  

Professor P. L. KAPITZA, Member of the Aeadelny of Scienees of the USSR, and  Fellow 
of the Royal Society celebrated bis 70th b i r thday  not  long ago. On this oeeasion the  1st volume 
of the  eolteeted works of this great  scientist  was published. 

The volume ineludes the papers and studies of Prof. KxP[Tza publ ished between 1916 
and  1934, wri t ten par t ly  in  Leningrad and part ly in Cambridge. Originally the papers were 
published in Soviet, Br i t i sh  and German periodieals. For  the eonvenienee of English speaking 
readers, publicat ions f irst  pr inted in an other  language have been t rans[a ted into English. 
The book includes all the  figures, tables and photographs  of the  original publieat ions.  The 
papers  are preeeded by a shor t  prefaee by D. TEa HAAR, and by a six-page in t rodue tory  survey 
of KAPITZA'S activities. 

33 papers make a volume of 503 pages. KAPITZA'S seientifie aet ivi ty eovers a fairly wide 
range  including nuclear physies, the generation of s trong magnetie fields, the  behaviour  of 
ma t t e r  in magnetie fields, techniques for the produet ion  of low temperatures ,  l iquid helium, 
and high-energy eleetronies. 

The first  six studies of this volume deal with  the  Leningrad period. They eover the 
subjeets  of eleetron inert ia,  the magnetic moment  of atoms, X-ray refleetion on erystals,  and 
microphotometry .  The Leningrad papers are followed by other  publieat ions giving an  aeeount  
of invest igat ions earried out  in the  Cavendish Labora to ry  at  Cambridge Univers i ty  under  
RUTttEaFOaO'S g u J d a n e e .  The most  impor tan t  point  here is the ]oss of energy of r and/~ rays 
on passing through gases. The measurement  resu[ts led to another  subject  -- s t rong magnet ie  
fields. The examina t ion  of the trajeetories of patrieles in strong magnetie fields raised the 
teehnieal  problems of the  generat ion of sueh fields. The generat ion of strong magnet ie  fields 
rendered the approaeh to a number  of other invest igat ions  possible. The Zeeman effeet eould 
be measured and the eleetrie properties of a n u m b e r  of materials in magnet ie  fields examined.  
The problems of magnetost r ie t ion,  magnetie susceptibi l i ty,  supereonduet ion have  been brought  
forward, lnves t igat ion into supereonduet ion has led to the physies of low t empera tu res  whieh 
ate diseussed in several studies dealing with the problems of the l iquefaet ion of hydrogen 
and  helium. 

This is contained in the first volume. Physieists  of today ate sure to have  ah  interest  
in this  book whieh eontains the eolleeted works of a Soviet seientist  of in te rua t ional  reputa t ion.  
KAPITZA'S seientifie eareer refleets the development  of the  physieal seiences witnessed by the 
geueration of physicists who grew up after  World  War  I. 

J .  Bonos  

J.  F a l E D E L :  D i s l o c a t i o n s  

( I n t e r n a t i o n a l  S e r i e s  o f  M o n o g r a p h s  o n  S o l i d  S t a t e  P h y s i c s  Vo l .  3. P e r g a m o n  

P r e s s ,  1964 .  p p .  X X I - - 4 9 1 ,  120s . )  

Dies Buch von  FRIEDEL, der bekannt l ich  eine der kompeten tes ten  Au to r i t a t en  auf 
diesem Gebiet ist, kann  sowohl dem Studenten  als auch dem auf diesem Gebiet  arbei tenden 
Physiker  wiirmstens empfohlen werden. Es umfass t  das Gebiet der Versetzungen in 3 Teilen. 
Der erste Teil gibt eine allgemeine •  der Eigenschaf ten der Versetzungen,  der zweite 
b r ing t  die Versetzungs-Netzwerke,  die sich in Kristal len ausbilden k6nnen und  behandel t  
plastische Eigenschaften,  der  dri t te  Teil befasst  sich mit  der Wechselwirkuog der Versetzungen 
mit  anderen Kristal ldefekten.  Es ist leicht vers tandl ich  geschrieben und mit  zahlreichen Figu- 
ren illustriert.  Den Schluss bi ldet  ein sehr ausfª  Li teraturverzeichnis .  Das Buch kann  
man  geradeso wie das in 1956 erschienene franz/isische Original Les Dislocations (Gau th ie r - -  
Villars, Paris), als S tandardwerk  auf diesem Gebiet  be t rachteu .  

P. GOMB�93 
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