
tion; time-dependent quantum operators; 
a particularly elegant discussion of spher- 
ical harmonics and the angular momen- 
tum; the Schrodinger theory of the hy- 
drogen atom, including the eigenfunc-
tions for the continuous spectrum for 
unbound electrons in a Coulomb field; 
perturbation theory of stationary states, 
also for higher-order approximations 
and for degenerate eigenvalues; varia- 
tional methods for approximating energy 
levels and wave functions; a simple ac- 
count of time-dependent perturbation 
calculus and the theories o f  scattering 
and transition probabilities; the quan-
tum-mechanical adiabatic theorem for 
perturbations switched on slowly; and, 
finally, a brief introduction to the theory 
of the natural line width. 

Topics which one might desire in an 
introduction of this kind but which are 
not discussed, or are insufficiently dis-
cussed, in Kramers' book are the distinc- 
tion between pure-case and mixed-case 
assemblages and the impossibility of de- 
scribing the latter by a single state vector; 
the subjective character of the state vec- 
tor and its "reduction" after observation 
of the outcome of an interaction; Bohr's 
analysis of possible experiments for 
show in^ that wave-mechanical uncer-n 

tainty relations do not show an incom- 
pleteness of the theorp but describe ex- 
perimental reality; the electron wave 
function in periodic potentials, Brillouin 
zones, and so forth; the application of 
the W.K.B. method for evaluating radial 
wave functions; virtual energy levels in 
a continuous spectrum; the phase-shift 
representation of scattering as an appli- 
cation of time-independent perturbation 
theory. Such fundamental principles as 
that the probability density of electrons is 
V*Q, and that hv equals the total and 
not just the kinetic energy, are postu.. 
lated without even an attempt at ex-
planation. 

Part I1 starts with Uhlenbeck and 
Goudsmit's theory of the electron spin 
and, through a classical and a semiclassi- 
cal discussion of the spin and of the 
Thomas factor, then proceeds to the non- 
relativistic, as well as the relativistic, 
theory of spinors, represented in a very 
elegant, clear, and concise form, which 
in turn leads to Dirac's equations in a 
manner far more heuristic and natural 
than Dirac's own axiomatic derivation, 
which is mentioned too. After the rela- 
tivistic four-component wave functions 
for free electrons of given momentum, 
Kramers derives Pauli's theorv of thr 
spinning electron as an approximation 
to the rigorous theory for slow electrons 
and arrives at Breit's formula for the 
magnetic interaction between bound 
clectrons. The Dirac theory of the hy- 
drogen atom is concluded by a discussion 
of the wave functions of the continuous 
spectra for / E / > m,c2. 
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The next chapter dcals with the exclu- 
sion principle and with "second quantiza- 
tion" as a formalism equivalent to de-
scribing the state vector by means of 
Slater determinants. Although the sec-
ond-quantized wave function is intro-
duced and its usefulness is shown, Fock's 
elegant theory of 1932, of second quanti- 
zation in configuration space, is not pre- 
sented in full. Instead, use is made of 
creation and annihilation operators and 
of a transformation from the configura- 
tion space to the occupation number rep- 
resentation of the state vector. 

Next discussed are singlet and triplet 
states, exchange integrals, and the mul- 
tiplet situations in the N-electron prob- 
lem. Here the eigenvalues of the angular 
momentum are shown to follow algebrai- 
cally from their commutation relations. 
Then, the spin functions in multiplet 
situations are treated, and the group-
theoretical reduction of the snace func- 
tions of various symmetry types is exe-
cuted without the use of group theory by 
Kramers' elegant "symbolic method." 
The chapter is concluded by a discussion 
of Russell-Saunders coupling and by an 
introduction to the theorp of homopolar 
chemical bonds. 

Surprisingly not discussed in this part 
of the book are the wave-mechanical ex-
planation of such features of atomic the- 
ory as the vector model, Hund's rules, 
and Stark effect, the periodic system of 
atoms, and the Thomas-Fermi statistical 
model. Clebsch-Gordan coefficients are 
not mentioned. 

The last chapter exhibits the funda- 
mentals of quantum electrodynamics; its 
study is seriously recommended to any 
student planning to read Heitler's famous 
Theory of Radiation. Kramers starts 
from the classical theory of radiation 
and shows how already before the devel- 
opment of quantum electrodynamics, by 
Heisenberg's interpretation of matrix 
elements of the "observable" electric po- 
larization, it was possible to derive for- 
mulas for Einstein's transition probabili- 
ties B and A for absorntion and for 
emission. Kramers also discusses the in- 
teraction of radiation with the "spin 
current." A brief account is given of mul- 
tipole radiation, and the semiclassical 
treatment t h u ~  far given is justified by 
Bohr's correspondence principle and the 
W.K.B. method. 

Kramers then discusses the quantiza- 
tion of the radiation field in a vacuum 
and the transverse nature of photons. 
The theorp becomes particularly elegant 
where circularly, instead of linearly, po- 
larized light waves are considered. 
Kramers' discussion of the interaction of 
photons with electrons is unique and 
forms the historical background to 
Schwingcr's later relativistic theory of 
mass renormalization. In Kramers' treat- 
ment, the mass is always the experimen- 

tal mass, and the field acting on an 
electron excludes the so-called "eigen-
field" (proper field) of the electron. I t  
is shown that in a secular approximation 
-neglecting periodic terms which have 
no effect over long-time intervals-the 
interacting fields then can be described 
by the canonical formalism of Dirac's 
radiation theorv. The book is concluded 
by a few applications of quantum elec- 
trodynamics, absorption and emission of 
photons, natural line width, Rayleigh 
scattering, Smekal-Raman effect, Comp- 
ton effect, semiclassical scattering thr-
orp, coherent scattering, and dispersion. 

Few printing errors were found. An 
occasional error in the original has tacitly 
been corrected in the translation, some 
obscure statements of the original have 
been elucidated, and some newer litera- 
ture references have been added. This is 
a fine translation of a remarkable book, 
which is recommended to every serious 
student of theoretical physics. 

F. J. BELINFANTE 
Purdue University 

Mitochondria and Other Cytoplasmic 
Inclusions. No. X. Symposia of the 
Society for Experimental Biology. 
Academic Press, New York, 1957. 198 
pp. Illus. +plates. $9.50. 

The tenth volume of the symposia 
series of the British Societv for Exneri- 
mental Biology, comprised of papers 
read at a symposium held at Oxford, 
September 1955, is highly satisfactory. It  
begins with J. R. Baker's almost devas- 
tating attack on the Golgi artefact and 
ends with Randall's interesting observa- 
tions on the electron microscopy of 
Spirostemum. All of the 11 papers in the 
symposium deal with mitochondria and 
other cytoplasmic inclusions. Two chap- 
ters in defense of the Golgi apparatus 
help to complete the book. 

Particularly clear illustrations of Iiv-
ing cells are found in the analysis of 
phase-contrast and interference micros- 
copy by Barer and Joseph. These au-
thors lay stress on rotation phenomena 
of mitochondria around the nucleus and 
are at pains to reconcile their data with 
those of Chkvremont and Frederic, but, 
even with their biochemical findings, 
there is much to be desired. Excellent 
photomicrographs, with studies on vacu- 
oles and neutral-red-staining bodies in 
small amebocptes, are offered by G. N. 
C. Crawford. Perhaps some readers may 
be disturbed by his exact disclosure of 
discrepancies brought out in all micro- 
scopic structures by the addition of fix- 
ing agents. 

In another direction, interesting cyto- 
chemical problems are explored. Rela- 
tionships between enzymatic activity and 



particles obtained through differential 
centrifugation appear in three chapters, 
while another scction is devoted to simi- 
lar particles in plant cells. I t  is apparent 
that problcms like those of the biochem- 
istry of sarcosomes, Golgi bodies, and rat 
liver particles need considerably more 
careful and exact research. The reader 
may hcre see where chemical contamina- 
tions of ccll fractions must be avoided 
and can form a judgment on the grow- 
ing importance of investigating the 
physics and chemistry of cells as l iv ing 
functions. 

W. R.  DURYEE 
George Wash ing ton  Universi ty  

Clinical Toxicology of Commercial 
Products. Acute poisoning (home and 
farm). Marion N. Glcason, Robert E. 
Gosselin, and Harold C. Hodgc. Wil- 
liams & Wilkins, Baltimore, Md., 
1957. 1160 pp. $16. 

This large manual is designed to 
guide physicians in quickly identifying 
and treating poisonings from commer-
cial products. It  is extremely well ar-
ranged and comprehensive. A unique 
frontispiece is a flow sheet of the pro- 
cedure to be followed by the user and 
a guide to the differently colored sec-
tions to which he will turn. 

The first section (white) is on emerg- 
ency and first-aid treatment. Here are 
considered the imperative measures, 
necessary often within minutes, which 
should be carried out whilc morc spe-
cific procedures are being arranged. The 
induction of vomiting or gastric lavage, 
for instance, is considered, from the 
standpoint of technique and indication. 

Thc second section (blue) is an in-
gredients index of more than 1000 
chemical substances. If the Doison is 
known, this section should be consulted 
ncxt in order to get a thumbnail state-
ment about the poison and a reference 
to definitive treatment in the third scc-
tion. The chemicals listed are primar-
ily those commercially available and 
likely to be found in the home or on 
the farm. Drugs and natural substances 
are specifically omitted, although even 
hcrc the authors have wisely included 
certain items, especially generic ones. 
Thus, A m a n i t a  and Jimson weed poi-
sons are listed, and scopolamine and 
digitalis, but not synthetic and prescrip- 
tion drugs like the sulfonamides or 
chlorpromazine. 

Thc third section (white) is the ther- 
apeutics index. This is the section in 
which the physician will find the specific 
instructions he wishes. The other sec-
tions mainly furnish different ap-
proaches to this section, the starting 
place depending on the type of informa- 

tion at hand. Thus, the second section, 
already mentioned, furnishes the ap-
proach when the active ingredient is 
known. There are 68 com~ounds or 
classes of compounds in this therapeutic 
section, which are prototype examples 
that cover the field. Thus, in section 2, 
under zinc one finds a reference to cop- 
per in section 3, copper being the ex-
ample to serve for several metals. The 
therapeutic material starts with general 
considerations of toxicology and spmp-
tomatologp, followed by clearly outlined 
treatment measures. 

The fourth scction is subsidiary to 
the third and describes supportive or 
general measures, such as the manage- 
ment of shock or suicidal disorientation. 

Thc fifth section (yellow) lists, in 
more than 800 pages, some 15,000 trade 
names of poisonous or potentially poi-
sonous products and the contained in- 
gredients. From the critical ingredients 
one is led back to the second section for 
a reference to the specific treatment, in 
section 3. This progress through sections 
sounds complex but is, in fact, very 
casy, once the general system of the flow 
shcct is understood. 

The sixth section lists general formu- 
lations, first in an index and then by 
general formula. Thus, if all that is 
known is that a suspected substance is 
a white tire wall cleaner. one is led to 
the general ingredients of tire cleaners 
and then to the ingredient section, as 
before. 

Finally, there is a manufacturers' list, 
suggesting sources for further informa- 
tion. 

The volume represents a vast amount 
of work. Certainly nothing so formid-
able has been prepared before in the 
ficld. Although the authors have bent 
every effort toward usefulness in specific 
accidents, the book will also have trc-
mendous value as a reference volume. 
It  should come to be a classic source of 
general toxicological knowledge for 
academic purposes as well as an invalu- 
able guide to the treatment of individual 
patients. 

WINDSORCUTTING 
Stan ford  Medica l  School  

Thermodynamics. An advanced treat-
ment for chemists and physicists. E. A. 
Guggcnheim. North-Holland, Amster- 
dam, ed. 3, 1957 (distr. by Intersci- 
ence, New York). 476 pp. Illus. $9.75. 

The third edition of this well-known 
monograph contains several important 
revisions, so that the chapter headings 
now read as follows: ( i )  "Introduction 
and fundamental principles," ( i i )  "Di- 
gression on statistical thermodynamics," 
(iii) "Some relations of general valid- 

ity," (iv) "Systems of a single compo- 
nent," ( v )  "Gaseous, liquid, and solid 
mixtures," (vi) "Solutions, especially di- 
lute solutions," (vii) "Systems of chem- 
ically reacting species," (viii) "Solutions 
of electrolytes," ( ix)  "Electrochemical 
systems," (x )  "Gravitational field," (xi) 
"Electrostatic systems," (xii) "Magnetic 
systems," (xiii) "Radiation," and (xiv) 
"Onsager's reciprocal relations." 

The principal changes relate to the 
chapter on mixtures and the following 
one, on solutions, which originally com- 
prised several chapters. The present con- 
densation and revision represent a 
marked improvement. Perhaps the most 
important addition is the use of excess 
molar functions to describe the deviation 
of a mixture from ideal behavior. The 
brief introduction, in the last chapter, to 
the modern theory of irreversible proc- 
csscs appears in this edition for the first 
time. To  simplify matters, only isother- 
mal systems are discussed. I t  is strange, 
therefore, that electrokinetic effects and 
the electric double laper are considered, 
whereas the important and relatively 
simple case of isothermal diffusion in 
multicomponent systems is omitted. Fur- 
ther changes are in the fourth chapter, 
where there is a new discussion of sorp- 
tion, and in the ninth chapter, where the 
pseudothermostatic theory of galvanic 
cells with transference has been elimi-
nated. The page size has been reduced, 
which makes for easier reading. 

The text is clear, well written, and 
scientifically accurate. However, there 
are several points worth discussing in the 
way of criticism. ( i )  The consequences 
of the phase rule seem to be ignored in 
several places. For example, the Duhem- 
Margules equation is really an approxi-
mation, since a two-phase, two-compo- 
ncnt system has only two independent 
intensive variables. However, in section 
5.21 it is presented as though it were ex- 
act. The following section, 5.22, on prcs- 
sure dependence is not sufficient to clarify 
the situation. Similarly, the definition of 
fugacity in condensed phases (sections 
4.51 and 5.19) seems to imply that a gas 
phase always exists in equilibrium with 
a condensed phase. (ii)  The position that 
it is entirely meaningless to consider dif- 
ferences of electric potential between 
phases of different composition (section 
9.03) is no longer accepted by many ex- 
pcrts, who believe that the difficulties are 
experimental, not conceptual, and may 
be overcome eventually. Professor Gug- 
genheim is entitled to his views, of 
course, but an authoritative treatise 
should at  least mention the existence of 
contrary opinions, and the several dog- 
matic statements in chapters 8 and 9 
should be replaced by more critical com- 
ments. (iii) The discussion of the third 
law rests largely on results of statistical 
mechanics which are presented without 
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