
Upon reading this book, however, one 

gets the impression that there is no plau- 
sible alternative to the gene activation 
model of growth control. 

The criticisms notwithstanding, the 
book is an extremely worthwhile source 
of data on many important aspects of 
mammalian cell growth, particularly 
those having to do with macromolecular 
synthesis. It neatly disposes of some (but 
not all) of the most popular myths about 
the control of growth. It is, therefore, 
recommended, with the proviso that it be 
taken along with a healthy dose of skepti- 
cism and a subscription to a current jour- 
nal of cell physiology. 

HARRY RUBIN 

Department of Molecular Biology, 
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Ant larvae, glimpsed when a nest is ex- 
posed by the turning of a stone, appear 
to be little more than helpless white 
lumps. A closer examination will reveal 
that they are anatomically complex and 
capable of no small amount of behavior. 
Recent research has shown that those be- 
longing to at least some species provide 
secretions important to the welfare of the 
adults. 

For nearly 50 years George C. Wheel- 
er, later assisted by Jeanette Wheeler, 
conducted close studies of the external 
anatomy of ant larvae. In all, the Wheel- 
ers were able to examine 182 genera, rep- 
resenting all of the 10 living subfamilies 
and 47 of the 60 tribes. In this summary 
of a life's work they have integrated nu- 
merous previously published articles in- 
to an account that places the study of ant 
larvae on a solid foundation. Many spe- 
cies are beautifully illustrated with line 
drawings, and keys are provided to the 
level of genus. 

As in the past, the authors are modest 
and cautious in their conclusions. They 
have redefined the limits of some genera 
and shifted the phylogenetic assignments 
of a few others. They make no attempt, 
however, to draw broader evolutionary 
conclusions. It is their view that the data 
of larval anatomy are only part of the to- 
tal evidence needed for stable taxonomic 
conclusions, and they have left the final 
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synthesis to others. In fact, William L. 
Brown has already made extensive use 
of the larval data in his important contin- 
uing revision of the ant genera of the 
world. 

The Wheelers' synthesis has set the 
stage for another kind of study. The lar- 
vae of many ant species bristle with 
strangely shaped tubercles and hairs; 
those of the Leptanillinae have a remark- 
ably complex, wedge-shaped organ that 
extends from the prothoracic venter to- 
ward the lower surface of the head. 
There also exists extreme variation 
among species in body form, flexibility 
of the thoracic region, and shape of the 
mouthparts. The significance of almost 
none of this is known, because research 
has been directed almost entirely toward 
anatomy, to the neglect of ecology and be- 
havior. When studies are concentrated 
on these topics, taking advantage of the 
excellent anatomical information now 
available, we can expect to gain consid- 
erably in our understanding of the evolu- 
tion of the ants. 

EDWARD 0. WILSON 
Museum of Comparative Zoology 
Laboratories, Harvard University, 
Cambridge, Massachusetts 
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Every two years an International Con- 
ference on the Physics of Electronic and 
Atomic Collisions (ICPEAC) is held. 
The conferences usually include a num- 
ber of invited lectures reviewing prog- 
ress that has been made in the field. 
There were 58 such lectures at the most 
recent (ninth) ICPEAC, and they are 
published in The Physics of Electronic 
and Atomic Collisions. (Abstracts of the 
566 contribued papers are published in 
two other volumes under the title Elec- 
tronic and Atomic Collisions; University 
of Washington Press, $40.) The lectures 
are generally authoritative and are well 
written, but at a level that demands a 
considerable familiarity with the subject 
matter. 
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The volume begins with five reviews 
of special topics. Harrie Massey writes 
about negative ions and positrons (most- 
ly positrons), Ugo Fano discusses his re- 
cent work on electron correlations, and 
Rudolf Peierls gives a short theoretical 
description of decaying states. Ernest 

Henley surveys possible experiments to 
detect the coherent parity-violating ef- 
fects in atoms that would result from the 
existence of neutral weak currents. Eric 
Herbst and William Klemperer describe 
ion-molecule reaction schemes for the 
formation of interstellar molecules. The 

remaining articles are collected into 13 
sections, each dealing with a particular 
area of research. 

The experimental progress reported in 
the book has generally been in the devel- 
opment of higher energy and angular res- 
olutions of incident and scattered elec- 
tron and atomic beams, in the use of 
coincidence techniques for simultaneous 
detection of electrons and photons, in 
the production of polarized electrons, 
and in the use of lasers, both as sources 
of intense coherent radiation for use in 
photoabsorption studies and for the pro- 
duction of excited atoms for use in colli- 
sion experiments. 

Measurements of elastic and inelastic 
scattering of electrons by neutral atoms, 
which have traditionally occupied the 
central role in these conferences, contin- 
ue to be important, and with the increas- 
ing sophistication in experimental tech- 
niques, they now provide deeper insight 
into the detailed nature of the inter- 
actions between electrons and atoms. 
Photon interactions were also discussed 
at the conference, and reports were pre- 
sented on absorption of synchrotron radi- 
ation, photodetachment of negative ions, 
photodissociation of positive molecular 
ions, and multiphoton processes. 

Electron and photon interactions with 
atoms were also the topic of a sympo- 
sium held in honor of Ugo Fano, whose 
theoretical studies during the past 40 
years have had a major, enduring impact 
on theoretical and experimental research 
in atomic and molecular physics. Elec- 
tron and Photon Interactions with 
Atoms, the proceedings of that confer- 
ence, contains 57 contributions, both the- 
oretical and experimental. The papers 
are mostly straightforward reports of cur- 
rent work on electron and photon inter- 
actions, emphasizing research on angu- 
lar distributions, correlations, and ori- 
entation and alignment effects. The 
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collection is a testimony to the versatility 
of Fano's research; almost every paper 
makes reference to his work. There is 
considerable overlap, both in subject 
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matter and in authorship, with the 
ICPEAC invited lectures. 

The ICPEAC volume also addresses 
atom-atom and ion-atom interactions, 
and it contains a substantial account of 
recent studies of the inner shell phenome- 
na, that occur in ion-atom collisions. In 
such collisions, inner shell vacancies are 
formed that are accompanied by the 
multiple ionization of the electrons in 
other shells and a great many unusual 
atomic states are created that decay with 
different lifetimes, different energies, 
and different fluorescent yields. Contin- 
uous emission in the x-ray region of the 
spectrum also occurs during ion-atom 
collisions; it can be attributed to transi- 
tions between different molecular orbit- 
als formed by the temporary molecules, 
to bremsstrahlung, and to radiative cap- 
ture of the target electrons in vacancies 
produced in the ion projectiles. The last 
few years have seen vigorous activity in 
the investigation of ion-atom collision 
phenomena, and such activity will surely 
be maintained. The development of ex- 
periments involving the collisions of 
atomic systems that have very large nu- 
clear charges and the formation of super- 
heavy molecules holds exciting possi- 
bilities, engaging new phenomena in 
quantum electrodynamics. 

Theoretical research has made impor- 
tant contributions to the study of ion- 
atom collisions, particularly with the rec- 
ognition that many of the phenomena 
can be attributed to the temporary forma- 
tion of a quasimolecule for which a mo- 
lecular orbital description is appropriate. 
Elsewhere, theoretical progress appears 
to have occurred mainly through the ex- 
tension of existing methods, both to 
achieve greater accuracy and to deal 
with more complex atomic systems. It is 
hard work, made more demanding by the 
ubiquity and importance of resonances 
in scattering phenomena. Some inter- 
esting attempts have been made to em- 
ploy a discrete basis representation for 
use in scattering problems, and some suc- 
cess has been achieved in the description 
of elastic scattering in simple systems. 
The problems confronting the gener- 
alization of such descriptions to include 
inelastic scattering and many-electron 
systems are severe. 

The material of atomic physics is sig- 
nificant to many areas of physics, chem- 
istry, and astronomy, and the ICPEAC 
conferences usually include several pre- 
sentations that apply the concepts of 
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The material of atomic physics is sig- 
nificant to many areas of physics, chem- 
istry, and astronomy, and the ICPEAC 
conferences usually include several pre- 
sentations that apply the concepts of 
atomic physics to related fields. In this 
volume, atomic collisions and fission 
technology are discussed by Sheldon 
Datz and atomic physics in the con- 
trolled thermonuclear research program 
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is dealt with by C. F. Barnett. The arti- 
cles are interesting and valuable in that 
they draw attention to the relevance of 
atomic and molecular physics to possible 
methods of isotope separation and to 
high-temperature plasma diagnostics. A 
more comprehensive examination of the 
relation of atomic physics to the energy 
program would have been timely. 

Despite the fragmentation caused by 
the large number of articles in the 
ICPEAC volume, the collection provides 
a fair description of recent work in elec- 
tronic and atomic collisions for those pre- 
pared to read their way through 900 
pages. 

ALEXANDER DALGARNO 

Department of Astronomy, 
Harvard University, 
Cambridge, Massachusetts 

Books Received and 

Book Order Service 

Books Received and the Book Order Serv- 
ice will be combined in issues in which there is 
a Readers' Service Card. To order any of the 
Book Order Service books, circle the corre- 
sponding number on the Readers' Service 
Card (pages 934A and 1036A); the participat- 
ing publisher(s) will ship the title(s) ordered 
and send you a bill. 
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