
ture and from topography to electrical 
conductivity and seismicity. The second 
chapter focuses on the geological history 
of the Japanese arc, primarily during 
the Cenozoic era, with greater empha- 
sis on the more recent events. In the 
last chapter, the authors discuss pro- 
cesses under island arcs, proposing a 
central hypothesis of descending flow 
beneath the arc. The authors had for- 
mulated this hypothesis, and apparently 
written parts of the book, prior to the 
advent of plate tectonics and the dis- 
covery of sea-floor spreading. They 
have attempted to incorporate these 
new concepts into the book, and in 
most cases have done so smoothly and 
successfully. 

Because of the speed with which 
the subject of plate tectonics is develop- 
ing, any book that discusses the sub- 
ject is, in some regard, out-of-date 
when it is published, and this book 
has this shortcoming. However, it is 
by far the most modern and most com- 
prehensive book on the subject of is- 
land arcs, and all but the most recent 
developments in plate tectonics are 
covered. 

The book may be used by specialists 
and generalists as a source of informa- 
tion or of references. It might also 
serve as the text for a seminar, par- 
ticularly one in which there are stu- 
dents with a variety of backgrounds. 
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Everyone knows what a metal is and 
can describe many of its characteristics. 
It is safe to say, however, that few people 
would define a metal as "a solid with a 
Fermi surface." This may nevertheless be 
the most meaningful definition of a metal 
that one can give today; it represents a 
profound advance in the understanding of 
why metals behave as they do. 

With this quotation from A. R. 
Mackintosh, Cracknell and Wong open 
the preface of this timely and well- 
written book. They lead the reader into 

ture and from topography to electrical 
conductivity and seismicity. The second 
chapter focuses on the geological history 
of the Japanese arc, primarily during 
the Cenozoic era, with greater empha- 
sis on the more recent events. In the 
last chapter, the authors discuss pro- 
cesses under island arcs, proposing a 
central hypothesis of descending flow 
beneath the arc. The authors had for- 
mulated this hypothesis, and apparently 
written parts of the book, prior to the 
advent of plate tectonics and the dis- 
covery of sea-floor spreading. They 
have attempted to incorporate these 
new concepts into the book, and in 
most cases have done so smoothly and 
successfully. 

Because of the speed with which 
the subject of plate tectonics is develop- 
ing, any book that discusses the sub- 
ject is, in some regard, out-of-date 
when it is published, and this book 
has this shortcoming. However, it is 
by far the most modern and most com- 
prehensive book on the subject of is- 
land arcs, and all but the most recent 
developments in plate tectonics are 
covered. 

The book may be used by specialists 
and generalists as a source of informa- 
tion or of references. It might also 
serve as the text for a seminar, par- 
ticularly one in which there are stu- 
dents with a variety of backgrounds. 

JACK E. OLIVER 

Department of Geological Sciences, 
Cornell University, Ithaca, New York 

Electrons, Holes, and Monsters 

The Fermi Surface. Its Concept, Deter- 
mination, and Use in the Physics of 
Metals. A. P. CRACKNELL and K. C. WONG. 

Clarendon (Oxford University Press), 
New York, 1973. xii, 566 pp., illus. $48. 

Everyone knows what a metal is and 
can describe many of its characteristics. 
It is safe to say, however, that few people 
would define a metal as "a solid with a 
Fermi surface." This may nevertheless be 
the most meaningful definition of a metal 
that one can give today; it represents a 
profound advance in the understanding of 
why metals behave as they do. 

With this quotation from A. R. 
Mackintosh, Cracknell and Wong open 
the preface of this timely and well- 
written book. They lead the reader into 

ture and from topography to electrical 
conductivity and seismicity. The second 
chapter focuses on the geological history 
of the Japanese arc, primarily during 
the Cenozoic era, with greater empha- 
sis on the more recent events. In the 
last chapter, the authors discuss pro- 
cesses under island arcs, proposing a 
central hypothesis of descending flow 
beneath the arc. The authors had for- 
mulated this hypothesis, and apparently 
written parts of the book, prior to the 
advent of plate tectonics and the dis- 
covery of sea-floor spreading. They 
have attempted to incorporate these 
new concepts into the book, and in 
most cases have done so smoothly and 
successfully. 

Because of the speed with which 
the subject of plate tectonics is develop- 
ing, any book that discusses the sub- 
ject is, in some regard, out-of-date 
when it is published, and this book 
has this shortcoming. However, it is 
by far the most modern and most com- 
prehensive book on the subject of is- 
land arcs, and all but the most recent 
developments in plate tectonics are 
covered. 

The book may be used by specialists 
and generalists as a source of informa- 
tion or of references. It might also 
serve as the text for a seminar, par- 
ticularly one in which there are stu- 
dents with a variety of backgrounds. 

JACK E. OLIVER 

Department of Geological Sciences, 
Cornell University, Ithaca, New York 

Electrons, Holes, and Monsters 

The Fermi Surface. Its Concept, Deter- 
mination, and Use in the Physics of 
Metals. A. P. CRACKNELL and K. C. WONG. 

Clarendon (Oxford University Press), 
New York, 1973. xii, 566 pp., illus. $48. 

Everyone knows what a metal is and 
can describe many of its characteristics. 
It is safe to say, however, that few people 
would define a metal as "a solid with a 
Fermi surface." This may nevertheless be 
the most meaningful definition of a metal 
that one can give today; it represents a 
profound advance in the understanding of 
why metals behave as they do. 

With this quotation from A. R. 
Mackintosh, Cracknell and Wong open 
the preface of this timely and well- 
written book. They lead the reader into 
the path of "Fermiology," one of the 
most actively studied subjects in mod- 
ern solid state physics. The origins of 

Fermiology go back to the early days 
of quantum mechanics, when the basis 

1240 

the path of "Fermiology," one of the 
most actively studied subjects in mod- 
ern solid state physics. The origins of 

Fermiology go back to the early days 
of quantum mechanics, when the basis 

1240 

the path of "Fermiology," one of the 
most actively studied subjects in mod- 
ern solid state physics. The origins of 

Fermiology go back to the early days 
of quantum mechanics, when the basis 

1240 

of the Fermi-Dirac statistics for elec- 
trons was formulated: put in simple 
terms, it is that no two electrons can 
occupy the same quantum state. When 
the quantum states are defined in a 
perfectly periodic structure, they are 
defined or lalbeled by a wave vector 
(also called quasi-momentum) k which 
can be considered a continuous vari- 
able. In this highly idealized k-space, at 
very low temperatures, there should be 
for a metal a well-defined surface which 
separates occupied from empty states. 
Such surface is the Fermi surface, the 
subject and protagonist of the present 
book. 

In the early days of the 1930's, the 
Fermi surface existed only in the minds 
of theoreticians, who thought of it as 
a collection of beautifully symmetric 
spheres or at most slightly distorted el- 
lipsoids. Nature, however, decided, as 
usual, to give us more variety and al- 
most endless complications. When the 
experimentalists could grasp the ins and 
outs of the Fermi surface-through a 
richness of experimental methods that 
were developed only in the 1950's and 
'60's-the subject of Fermiology became 
extremely active and full of twists, sur- 
prises, and unexpected physical effects. 

In order to describe our present 
knowledge of the Fermi surface of me- 
tals, Cracknell and Wong have written 
this well-constructed book. In the first 
chapter, they start with the basic foun- 
dations of the electron theory of solids, 
which can be found in all standard text- 
books on solid state physics. The con- 
cepts are presented clearly in such a 
way as to unify notation, properly de- 
fine terms, and introduce the neophyte 
to the jargon of the field. Chapter 2 is 
devoted to the calculational methods em- 
ployed by the theorists in determining 
Fermi surfaces. Such methods are many 
and sometimes not clearly related to 
one another: they have polarized the 
theorists in such a way as to create 
separate schools of band structure and 
Fermi surface "calculators" which 
sometimes are at odds with one an- 
other. In the book, the various methods 
are clearly presented and their com- 
mon ground and significant differences 
then discussed. Chapter 3 gives a beau- 
tiful synopsis of the experimental tech- 
niques that yield information on those 

properties related to the Fermi surface. 
Here is the real physics, and here is 
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Fermi surface of the metallic elements. 
The topological, geometrical, and dif- 
ferential properties of the many Fermi 
surfaces included in the text take the 
reader through a fantasy world of ra- 
ther incredible creatures which bear 
whimsical given names such as hole 
surfaces, monsters, cigars, coronets, 
and crowns. 

The last two, rather succinct, chap- 
ters examine briefly the validity and 
theoretical foundations of the hypoth- 
eses made originally, and the possible 
paths that must be followed when strong 
interactions are present in the electron 

"gas" or when periodicity of the crystal 
is destroyed by alloying. 

Although monographs and review 
articles are by no means lacking in 
the field, this book is by far the most 
coherent and complete presentation on 
the subject. It assumes on the part of 
the reader a general basic knowledge of 
solid state physics in addition to a 
well-founded knowledge of basic quan- 
tum mechanics but requires no 
previous acquaintance with the com- 
plexities of Fermiology. The list of 
references is extensive, and the illustra- 
tions are many and very good. 

My most serious complaint about 
this well-edited, well-printed, and well- 
presented book is the outrageous sum 
that the interested reader (or fund- 
starved library) will have to disburse to 
acquire a copy. Even the high price 
of gold these days does not justify such 
a sum for its Fermi surface. 

L. M. FALICOV 

Department of Physics, 
University of California, Berkeley 

The Cyanophyta 
The Biology of Blue-Green Algae. N. G. 
CARR and B. A. WHITTON, Eds. University 
of California Press, Berkeley, 1973. x, 676 
pp., illus. $32. Botanical Monographs, vol. 
9. 

There has long been a need for a 
comprehensive text devoted to the gen- 
eral biology of blue-green algae. 
Whereas eukaryotic algae and other pro- 
karyotic microorganisms have been the 
subject of numerous texts, information 
on the Cyanophyta has been either dis- 

persed through other texts or confined 
to books dealing mainly with morphol- 
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Whereas eukaryotic algae and other pro- 
karyotic microorganisms have been the 
subject of numerous texts, information 
on the Cyanophyta has been either dis- 

persed through other texts or confined 
to books dealing mainly with morphol- 
ogy and taxonomy. 

This book will serve advanced stu- 
dents and researchers very well, for the 
editors have succeeded in their stated 
objective, "to give an account of most 
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