
tivity seems to me not notably different 
from many elementary expositions now 
in print. Occasionally, though, he says 
misleading things. Thus, owing appar- 
ently to his insistence on treating special 
relativity as a mere theory of measure- 
ment, Goldberg writes that rotational 
motions "fall outside the realm of dis- 
course of the special theory of relativ- 
ity" (p. 71). But special relativity, exact- 
Iv like Newtonian mechanics, can deal 
perfectly well with rotations; either the- 
ory would be cripplingly impoverished if 
it could not. (It is true that if one 
chooses, in either theory, to use rotating, 
and hence non-inertial, reference frames 
one has to introduce so-called fictitious 
forces.) 

More original and more interesting 
than his exposition of special relativity is 
Goldberg's history of the reception of 
special relativity in Germany, France, 
Great Britain, and the United States in 
the years 1905 to 191 1. Briefly, what 
Goldberg contends is that each response 
was a function of "social custom and 
fashion" within the res~ective national 
physics communities. Thus, leading Ger- 
man physicists debated the paradoxes 
that seemed to inhere in special relativity 
(such as the difficulty of defining a rigid 
body and the possibility of velocities 
exceeding that of light in vacuo); French 
physicists, following the lead of Poinca- 
re, ignored Einstein's theory altogether; 
British physicists reworked Einstein's 
main results so as to make them compati- 
ble with the traditional concept of an 
ether; and American physicists-or at 
least the few who paid any attention to 
the theory-either attacked it as meta- 
physical speculation or interpreted it as 
based on empirical generalizations, 
"consistent with the pragmatic experi- 
mental emphasis prevalent within the 
American scientific community" (p. 
256). This last theme is pursued in a long 
chapter entitled "Relativity in America, 
1912-1980." 

Goldberg's evidence for American in- 
terpretations of special relativity from 
1912 to 1980 is drawn primarily from 
physics textbooks-graduate, advanced 
undergraduate, and introductory-wide- 
ly used in the United States during the 
period in question. He favors such evi- 
dence because "textbooks prove to be 
one of the few places where physicists 
are willing to discuss, if only implicitly, 
the meaning of theories and their con- 
cepts of how evidence supports theo- 
ries" (p. 276). He concludes, "The 
American interpretation of the meaning 
of the theory of relativity is based on the 
belief that the theory is correct because 

both the postulates and the predictions 
of the theory are in agreement with mea- 
surement and observation. Such an in- 
terpretation is more easily integrated 
into traditional American views about 
the relationship between evidence and 
theory than is Einstein's view that theo- 
ries are the free creation of the human 
spirit" (p. 318). To me there is nothing 
inconsistent about holding both views 
referred to in the latter of the sentences 
quoted; I believe, furthermore, that Ein- 
stein himself held both views. A theory 
may be freely created, but once formu- 
lated it can be subjected to observational 
and experimental tests. (A point of logic: 
Goldberg appears to hold that the "con- 
clusions" of a theory but not the "prem- 
ises" must be "tested and demonstrat- 
ed" [p. 2931; but if the conclusions, or 
predictions, of a theory are testable, then 
its premises, or postulates, are also, at 
least indirectly, testable-which serious- 
ly reduces the force of Goldberg's in- 
tended distinction between conclusions 
and premises.) 

One test of whether there is anything 
peculiarly "American" about the inter- 
pretations of special relativity found in 
the textbooks studied by Goldberg 
would be to compare those interpreta- 
tions with ones found in European text- 
books of the same period. Without such 
a test Goldberg's historical thesis re- 
mains a suggestive, but hardly cogent, 
finding. 

ROBERT PALTER 
Trinity College, 
Hartford, Connecticut 06106 

Climate 

Theory of Climate. BARRY SALTZMAN, Ed. 
Academic Press, New York, 1983. xiv, 505 
pp., illus. $64. Advances in Geophysics, vol. 
25. From a symposium, Lisbon, Oct. 1981. 

The theme of this volume is that in the 
last decade scientists in the disciplines 
concerned with the climate system have 
increasingly come to appreciate the con- 
nections between the various compo- 
nents of the climate system and the haz- 
ards of overly narrow viewpoints. 

The eight chapters in the volume are 
illustrative of the "bringing together" of 
areas of expertise in the search for a 
fuller understanding of the theory of cli- 
mate. I particularly appreciate the tutori- 
al nature of almost all the chapters. Par- 
ticularly notable in this respect is Golit- 
syn's chapter, "Almost empirical ap- 
proaches to the problem of climate, its 

variations and fluctuations," in which 
basic physical concepts and order-of- 
magnitude estimates are used to demon- 
strate the power of climatic processes. 
Also notable is the final chapter, by Oort 
and Peixoto, who present a global pic- 
ture of the general circulation of the 
atmosphere and of its thermal structure 
from observational data. Their meticu- 
lous analysis of data from 10 years of 
observation illustrates that such data are 
very much harder to come by and con- 
siderably more difficult to interpret than 
the ever-flowing streams of output from 
global climatic models. It does not seem 
too strong to claim that validation and, 
hence, fully successful parameterization 
in climate models will not be achieved 
until as much money, computer time, 
and scientific effort are devoted to the 
improvement, careful checking, and 
analysis of observational data as are cur- 
rently devoted to climate modeling. In 
this respect a chapter by Ohring and 
Gruber devoted to the analysis of the 
scanning radiometer data from the Na- 
tional Oceanic and Atmospheric Admin- 
istration's polar orbiting satellites and 
the application of these data to ciimatol- 
ogy is a valuable contribution to the 
literature. 

One of the few difficulties with this 
excellent volume is that chapters are 
grouped under somewhat contrived 
headings. For example, a section entitled 
Radiative, Surficial, and Dynamical 
Properties of the Earth-Atmosphere Sys- 
tem encompasses the papers by Ohring 
and Gruber and Oort and Peixoto as well 
as an excellent review by Dickinson of 
the considerable difficulties faced by the 
very few of us concerned with incorpo- 
rating land-surface processes into global- 
scale climate models. Dickinson's paper 
covers topics as wide-ranging as stoma- 
tal resistance and modeling of regional- 
scale albedos in the cryosphere. Howev- 
er, it should not have been positioned 
between the strongly observational 
chapters of Ohring and Gruber and Oort 
and Peixoto. Grouping chapters by 
Shutts and by Saltzman under the head- 
ing Statistical-Dynamical Models tends 
almost to diminish the wide-ranging na- 
ture of both. 

A paper by Manabe on carbon dioxide 
and climatic change seems rather famil- 
iar. Perhaps this is simply a reflection of 
a jaded academic's oversaturation with 
results of increased COz on global cli- 
mate modeling sensitivities. The tutorial 
nature that is so strong in other chapters 
is missing here. My favorite chapter is 
the opening review, by Smagorinsky, of 
the beginnings of numerical weather pre- 
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diction. It is a delightful and highly per- 
sonal account of the dynamic interac- 
tions of some of the most famous per- 
sons in meteorology and climatology, as 
well as of some of the first computers 
devoted to the problems of atmospheric 
modeling. 

ANN HENDERSON-SELLERS 
Department of Geography, 
University of Liverpool, 
Liverpool L69 3BX, England 

High-Energy Physics 

Quarks, Gluons and Lattices. MICHAEL 
CREUTZ. Cambridge University Press, New 
York, 1984. vi, 169 pp., illus. $34.50. Cam- 
bridge Monographs on Mathematical Physics. 

Quarks, Gluons and Lattices is a brief, 
clear introduction to lattice gauge theory 
and its applications to quantum chro- 
modynamics, the field theory of interact- 
ing quarks and gluons. 

The book begins with a discussion of 
the connection between statistical me- 
chanics and field theory and goes on to 
introduce Euclidean scalar, fermion, and 
gauge fields. It then turns to fhe con- 
struction of lattice degrees of freedom, 
lattice actions, and various techniques of 
extracting the mathematical and physical 
content of such theories. Strong coupling 
and weak coupling expansions, mean 
field theory, duality, renormalization 
group transformations, and computer 
simulation methods, some of which were 
pioneered by the author, are considered 
in turn. These topics are illustrated 
through examples drawn from the recent 
literature. The computer simulation and 
numerical evidence for the crucial fea- 
tures of the theory, such as confinement 
in the continuum limit, are critically and 
sensibly discussed. 

Since a considerable array of topics is 
essential to a balanced presentation of 
lattice gauge theory, a short work such 
as this is forced into compromises. The 
reader will find sketches of some argu- 
ments rather than full presentations and 
discussions. The references, however, 
are quite complete, and in all probability 
they will have to be consulted from time 
to time. The book does not discuss some 
actively developing topics, including the 
lattice topological charge, the lattice Di- 
rac equation, chiral symmetry, species 
doubling, and the axial anomaly. These 
are important topics that are not com- 
pletely understood at this time. 

In summary, this timely monograph 
could serve as a solid centerpiece in a 
course on lattice gauge theory. If it were 

supplemented with additional material 
covering recent developments, such as 
the Monte Carlo renormalization group 
and fermion computer simulations, a 
very profitable graduate-level course 
would result. Since lattice gauge theory 
and its attendant mathematical and nu- 
merical methods, such as large-scale 
computer simulations, are expected to 
play an important role in high-energy and 
statistical physics in the coming years, 
such an enterprise should be well worth 
the effort devoted to it. 

JOHN B. KOGUT 
Loomis Laboratory, 
University of Illinois, 
Urbana 61801 
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