
overcrowded with footnotes, which stifle 
the effect that a continuous narrative 
might have given. O n  the other hand, 
there are numerous flashes of insight into 
the significance of an act or the char-
acter of an actor that suddenly light up 
the situation and almost justify the 
rather drab setting without which they 
would not stand out so clearly. But the 
interest is maintained throughout, and 
the reader feels that he has been admit- 
ted not to a drama of the imagination 
but to events that actually happened. 

HERBERTDINGLE 
Emeritus Professor of History and 
Philosophy of Science, 
Cni t t~rs i ty  of London 

Applications of Spinor Invariants in 
Atomic Physics. H. C. Rrinltman. 
Xorth Holland, -4msterdarn; Intersci- 
ence, New York, 1956. 72 pp. $3.25. 

This slim monograph is intended to 
introduce the physicist to spinor invari- 
ants and their use in atomic physics. The 
development of these methods was initi- 
ated by H. A. Kramers, to whose memory 
the book is dedicated. Spinors and their 
invariants are introduced into atomic 
physics systematically, not only to treat 
the electron spin but for all quantities 
that might otherwise be represented as 
spinorr, vectors, or tensors. That  this is 
possible is \.\ell kno1l.n. All of these quan- 
tities have transformation laws that are 
representations of the three-dimensional 
orthogonal group or, in relativistic theo- 
ries, of the four-dimensional Lorentz 
group. They may be obtained from the 
representation by spinors as multiple 
Kronecker products. In  less technical 
lanquage, a vector is equivalent to a set 
of quantities bearing two spinor indices, 
and so on. Accordingly, the possibility of 
formulating all the more important re-
sults of invariance-theoretical considera-
tions in spectroscopy by means of spinors 
and their invariants is beyond doubt. 
l \hether  it is desirable, as a means of 
unifying a variety of different results and 
considerations, is largely a matter of 
taste. 

The book is divided into three major 
parts: the first deals with the formal re- 
lations between three-dimensional rota-
tions in a real space and two-dimensional 
unitary transformations in a complex 
space; the second is devoted to the con- 
struction of wave functions for systems 
containing N spinning electrons; and the 
third deals with some more detailed cal- 
culations, including spin-orbit interac-
tion and intensities of spectral lines. 

The  presentation is on the whole clear 
and straightforward. In  my opinion the 
presentation of the foundations would 
have gained much if it were less formal. 

A it is, the introduction of spinors ap- 
pears contrived and artificial. A reader 
u.ho is already familiar with spinor the- 
ory will have little difficulty in this re-
spect, but he does not require the wealth 
of mathematical detail offered in the first 
part. Aside from this criticism, the author 
should be commended for building the 
theory step by step, treating, for instance, 
the scalar (nonrelativistic) electron be- 
fore introducing the Ijauli electron. 
IVhether the omission of Dirac's relativ- 
istic theory can be justified is another 
cluestion. 

Because of the somexz-hat historical na- 
ture of the subject matter, including the 
restriction to nonrelativistic atomic phys- 
ics, it is questionable whether a mono-
graph was the ideal form of publication 
for this article. Articles of similar scope 
are frequently published in such journals 
as the Reviews of Modern Phlsics, M-hose 
subscription price for a year is only 
slightly higher than the price of this 
book. 

PETERG. NERGMANN 
D ~ p a ~ . t m e n tof Ph~'sics,  
,Sjtracuse liniz:ersity 

Nuclear Radiation Detectors. J. Sharpe. 
Methuen, London; M'iley, Ne\\ York, 
1955. 179 pp. $2.50. 

This little volume is one in the 15 ell-
kno\\n series of hlethuen's hlonographs 
on Physical Subjtacts. I t  covers: virtually 
the entire field of nuclear radiation dr-  
trsctors in 180 small pages. There are six 
chapters containing the follou inq mate- 
rial: Chapter I ,  introduction, is a brief 
qualitative description of the basic proc- 
wsrs involved in detection. Chapter I1 
is more specific and more quantitative 
and drscribes the interaction of neutrons, 
gamma rays, and charged particles with 
matter. A short section of this chapter 
discusses Crrcnlcov radiation. Chapter 
111, on detection media, is a larger chap- 
ter describing phosphors and scintillating 
cr)\tals, secondary emitters, crystal con-
duction counters, and gaseous ionization 
media. 

Thc  efficiency of detectors is cotered 
in Chapter IV. This material includes 
solid anqle considerations, window ab-
sorption, electron yields from the ~valls 
of Geiger counters, and so forth, and a 
iection on mean level detectors (as dis- 
tinguished from detectors counting indi- 
vidual events) and dosage measurements. 
Chapter \' is concerned with the scintil- 
lation counter. In  this chapter, one finds 
a brief discussion of the photomultiplifr, 
an unexpectedly large section on alpha- 
particle scintillation counters, some dis-
cussion of the uses of scintillation coun-
ters as electron and gamma-ray energy 
spectrometers, and a cursory account of 

fast-and-slow-neutron scintillation coun-
ters. 

Chapter V I  is the last and largest chap- 
trr  and is concerned rvith gaseous ioniza- 
tion devices, such as ionization chambers 
and counters, proportional counters, 
Geiger counters, Geiger-Miiller counters 
i~11d their various properties. One can see 
from thr rather ample list of topics dis- 
cussed by Sharpe that, on spsce consid- 
erations alone, a thorough handling of 
each subject would be impossible. Yet the 
detail presented is quite surprising, and 
in many respects the rvork is written ~ ~ i t 1 1  
authority. The  author is obviously ~vell  
grounded in many of the various fields 
he chooses to describe. 

The diagrams and other drawings are 
well chosen; the tables are quite informa- 
tive and up to date. Mathematical ex-
pressions appear to have been selected 
with attention to their basic importance. 
I am much impressed by the last chap- 
ter on gaseous ionization detectors. 

There are a few minor matters that I 
noticed which may need a little com-
ment. The  general method of growing 
S a I ( T 1 )  crystals uses the Bridgman 
mcthod rather than the Kyropolous 
method (p .  121).  T h e  decay constant of 
ZnS-Ag has been reported by Koontz to 
be faster than the 3 x sec given 011 

page 126. The  Sternheimer reference 
(33j, on page 36, to energy loss of elec- 
trons has been rendered obsolete by a 
later Sternheimer reference (Phjls. Kco. 
91, 256 [1953]). 

All in all, I heartily recommend this 
little volume to veterans of the field as 
ell as to beginners. If a concise book 

on nuclear-radiation detectors is nreded, 
then this book is it. I t  is to be hoped that 
Sharp? may someday be willing to es-
pand the material into a full-length vm-  
ture. 

ROBERTHOFSTADTEK 
Dcpnrtment of Physics, 
Stanford Cniversit)) 

Protoplasmatologia. Handbuch der Pro- 

toplasmaforschung. 1.01. VI I I ,  Actzue 

Transpolt  through Aninznl Cell Mein- 

bianes. Paul G. Lefevre. Sprinser, 

Vienna, 1955. 123 pp. Illur. $9. 


In the branch of cellular physiology 

t11,tt deals ~ i t h  "permeability," thc no-

tion of "active transport" has gained con- 

.iderable ground during the plst few 

drcades. In  his discussion of this devel- 

opment, the author places emphasis on 

the lines of investigations that have to do 

more or lcss directly with the actixity of 

cells in the translocation of substances 

through the cell surfaces and avoids in- 

cluding other physiological processes that 

conceivably might fall under the heading 

of the volume but would necessitate ad- 




dition of an enormous body of litera-
ture. Concerning the delimitation of thc 
term active transjio~t,  it is held that any 
transfer proccss may appropriatcly be 
considered if the role of the cells appears 
to be more complex than nlcrely ofering 
a selective resistance to diffusion. The 
transports discussed are in general either 
betlveen thc interior and thc exterior 
of thc cells, or through layers of cells 
from onc side to thc other. 

The report cleals entirely with actual 
experimental results in animal systems. 
Thcse are compartmentalized in six scc- 
tions, which deal with thc transfcr of in- 
organic cations, inorganic anions, sugars 
and related compounds, amino acids, 
fatty acids, and watcr. The sections are 
individually arranged in tcrms of the 
typc and the function of the cell or tissuc 
involved. 

Throughout the volume emphasis is 
placed on such generalities or speciticitics 
as the investigations may revcal in com- 
parable activities of differcnt biological 
systcms. I t  thcn becomes evidcnt that 
thcre are diffcrcnces, somewhnt erratic 
in nature, in the operarions of even 
closcly rclatcd transport systems, in dif- 
fcrcnt types of cells. or in differcnt or-
qani5ms. This attcsts to the impossibility 
of drawing, at the prcsent stage of infor- 
mation, any significant generali~ations 
regarding the characteristics of these 
processes or regarding the nature of the 
basic natterns in the strurture and funi- 
tion tl mechanics of the active transport 
phenomena. Perhaps the most note-
worthy result brought to light is the ob-
servation that relatively few cell types 
exist that exhibit an entirely passive 
clif?'usion pattern. It  rather appears that 
tho typical healthy animal cell is en-
gaged actively in the transfer of the bulk 
of the net material through thp mem-
brane of the cortical layer. I n  the courses 
of the cell's ordinary activities, the trans- 
frr does not simplv result from move-
ment along activlty gradients through 
pores or through the substant e of the 
membrane. 

There are I9 tables, 31 figures 
(graphs), and a bibliography comprising 
565 full citations. 

ROBERTEI OCI-I  

Biological iibstmcts, 
Gn ice~s i t y  of Pennsylvania 

Thermal Power from Nuclear Reactors. 
i i  Stanley Thompson and Oliver E. 
Rodgers. JViley, Xew York; Chapman 
& Hall, London, 1956. 229 pp. Illus. 
$7.25. 

The title might lead one to believe 
that this book deals mostly with heat 
transfer and power generation, but this 
is not the case. Actually, it would be 

more dexriptile to call this book an in- 
tloduction to rcactor engineering, if this 
title had not prcviously been pre-cmpted 
by earlier textbooks. Thc first two-thirds 
of the book arc devoted to reactor phys- 
ics and reactor calculations and only the 
laat third to heat gcneration and removal. 

The tcxtltook is suitablc for a senior in 
the average engineering school. The au-
thors presuppose a working knowledge of 
diffcrcntial and integral calculus and of 
nuclear physics at the level covcrcd in 
Lapp and Andrews' book. Thc approach 
to the reactor equations is somewhat 
pragmatic in that a number of the rcla- 
tions arc presented as revealed knolvledye 
or simply deduced. This really is not a 
drawback for the readcr who needs only 
a working knowlcdge of the cquationr 
and a "fecl" for relative inagnitudes. If 
at a later date the student wishes to go 
rnorp deeply into some phasc of reactor 
design, he will find that Thompson and 
Kodgers' book has given him an excel-
lent perspective. 

Thc book opens ~vi th a very brief re-
vic~v of the nuclear physics dircctly ap- 
plicable to the subject under considera- 
tion and an equally short discussion of 
neutron ballistics. I t  is perhaps unfor-
tunate that the authors discuss elastic 
scattering in terms of a force field re-
pulsion instcad of at once introducing 
the concept of the compound nucleus, 
since the latter picture is much more 
suitable for any discussion of resonance 
scattering. 

Follo~ving is a long chapter on reactor 
equations and computation of critical 
masses. 'The discussion is applicable 
mainly to enriched, thermnl reactors. The 
section on numerical methods for critic'il 
reactors is valuable, and the material has 
not, to my knowledge. appeared in other 
textbooks. This chapter could hale  been 
~trengthened by a discussion of the re-
son'lnce integral; reactors of low enrich- 
ment are becominq more and more im- 
portant as power producers. Chapters on 
kinetics and shielding complete the sec- 
tions devoted purely to reactor physics. 

Reactor materials and thermal stresses 
arc the subjects of the next two chapters. 
The latter is particularly valuable and, 
unfortunately, is omitted from most text- 
books on reactor engineering. Conven-
tional chapters on heat transfer and ther- 
mal power cycles conclude the book. 

The text contains no descriptions of 
reactors themselves, no discussion of rc-
actor chemistry or chemical technology, 
and no problems for students to solve. 
The last is a handicap for class use. Nev- 
ertheless, I believe that this is the best 
textbook now on the market for use with 
a one-semester, senior course in reactor 
engineering. My opinion is based on past 
experience in teaching several elemen- 
tary reactor engineering courser. On  the 
other hand, it would be difficult to stretch 

the material in this book to rover t w ~  
semesters, and an additional textbook is 
indicated if the course is to run a full 
school year. 

M T Af. ~BREAZEALE~ ~~ ~ ~ i 
Atomic Energy D iv i~ ion ,  
Babcock €3 Tli'ilcor Company 

Comparative Endocrinology of Verte-
brates. pt. 11. The  Hormonal Control 
of Water and Salt-Electrolyte Metabo- 
lism in Vertcbratcs. Proceedings of a 
conference held at the department of 
zoology, University of I,iverpool, 12-1 6 
July 195-2. Nemoirs of the Society for 
Endocrinology No. 5. I .  Cliestcr Jones 
and P. Eckstein, Eds. Cambridge Uni- 
vcrsity Prcss, Cambridge, England, 
1956. 124 pp. Illu.;. $4.75. 

Hormones circulate, not only in rats 
and men, hut also in frogs and fishes. 
Hormones were first rccognized to influ- 
ence dramatic phenomena like scx char- 
acteristics; now they arc admitted to 
show their po\vcrs continuously in the 
control of permeability and salt-lethality. 
The endocrinologists who came to the 
conference that this volume reports 
thinking that too little material would 
be available on nonmammals went away 
feeling that insuficient review had been 
given to extant knowledge in all vertc- 
brate classes. The papers printed here 
followed in the same week of 195.1. those 
on the comparative physiology of repro- 
duction and sex hormones that were pub- 
lished last year as memoir No. 4. 

Each of seven biologists presented a 
comprehensive and well-documented rc- 
view. Two dealt with fishes (Fontaine, 
D. C. W. Smith), two ~vi th amphibians 
(Sawyer, Capraro), one with tissuc elec- 
trolyte exchanges in general (Conway): 
and t ~ v o  with formal comparisons among 
classes (Heller, Chester Jones). Exten-
sive and pointed discussions followed 
each review. 

Muscles and skins of frogs historically 
furnished the clearest evidences of "ac-
tive" processes in water and electrolyte 
exchanges. Endocrine glands of cattle fur- 
nished most of the hormones to be tested. 
Mixing the two, recrnt irlvestigators ob- 
tained the basic facts about the hor-
monal regulations of exchanges as known 
today. Water and sodium intake through 
frog skin (both intact and isolated) is 
largely governed by neurollypophysial 
hormone concentrations. Excretion of the 
same substances through frog kidneys is 
modifird by the same agents. Faster in- 
take goes with slower output, which illus- 
tratcs an integration of controls. Specu- 
lations reported here largely center on 
the kinds of forces that operate in frog 
skin; these speculations are richly bal-
anced with facts cited. 
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