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and as a reference for the reader who 
is seriously interested in undulators 
and free-electron lasers. 

CLAUDIO PELLEGRINI 

University of California, 
Los Angeles 

The Physics of Musical 
Instruments 

Neville H. Fletcher and 
Thomas D. Rossing 
Springer- Verlag, New York, 
1991. 620 pp. $69.00 he 
ISBN 0-387-96947-0 

This is a book for physicists. Its more 
than 600 pages are organized into five 
parts, entitled Vibrating Systems, 
Sound Waves, String Instruments, 
Wind Instruments and Percussion 
Instruments; these are in turn divided 
into a total of 21 chapters. Essential­
ly everything you have ever wanted to 
know about the physics of musical 
instruments (whether or not you were 
afraid to ask) is there, presented on a 
level that a good college junior can 
begin to handle, but of which a 
graduate student or, for that matter, 
a professional need not be ashamed. 
The coverage ranges from excellent 
introductions to such standard topics 
as the transient response of an oscilla­
tor and bending waves in bars, to 
clear presentations of the dynamics of 
an air jet (in the context of flutes) , the 
radiation from guitars and violins, 
the nonlinear interactions in lip-driv­
en brass instruments and the effects 
of air loading on the normal frequen­
cies of timpani. I also enjoyed the 
intelligent preface, which places mu­
sical acoustics in a larger context. 

Inevitably there are small points on 
which one can remark critically, such 
as the figure that purports to show 
Lissajous figures but appears to be in 
error, or another that sketches pro­
gressive stages in the impact of a 
piano hammer on a string but does 
not show the slope discontinuity that 
accounts for the hammer's decelera­
tion. I was also disturbed by the 
description of equal temperament as 
something that "modern ears have 
come to tolerate." In fact , completely 
apart from anything having to do 
with modulation, the "quasi-vibrato" 
introduced into 19th- and late-18th­
century music by equal temperament 
is perceived by most listeners as an 
integral and necessary part of the 
musical style; indeed, such chords 
sound quite intolerable without it. 

I would also suggest that when a 
revised edition is prepared, the au­
thors consider including a fuller dis­
cussion of impedance, admittance and 
mobility. It is unfortunate that these 

words tend to be used rather uncriti­
cally, so that mobility (or admittance) 
becomes simply the reciprocal of im­
pedance. To me, the important differ­
ence is that "impedance" refers to a 
situation in which a velocity is im­
posed at one point of a dynamical 
system, with all other points kept 
fixed , whereas in an "admittance" 
experiment a force is applied at one 
point, and all other points are left 
free. The two are equivalent only for 
a system with one degree of freedom, 
which is seldom a case of great 
interest. 

These minor criticisms do not 
change the fact that if someone asked 
me what musical acoustics book I 
would most like to see written and 
published, it would be precisely this 
one, and precisely by these authors, 
whose encyclopedic knowledge and 
seemingly boundless energy have im­
pressed me (and made me envious) on 
more than one occasion. The text fills 
a great need for all who are interested 
in the field, and I recommend it 
highly. 

GABRIEL WEINREICH 

University of Michigan 

The Physics of Phonons 
G. P. Srivastava 
Adam Hilger, Bristol, UK 
(US dist. AIP), 1990. 421 pp. 
$80.00 he ISBN 0-85274-153-7 

The physics of phonons is one of the 
most important and fast developing 
areas of solid state physics. This fact 
makes the reviewed book attractive; 
the author and publisher deserve 
high credit for their effort. 

The book is a scientific monograph 
that covers a wide range of topics. It 
starts out with a description of crystal 
symmetry, Brillouin zones and relat­
ed topics (the reciprocal space could 
be introduced in a less formal way), 
followed by a discussion of lattice 
dynamics. In chapter 4 the author 
pays special attention to the impor­
tant question of the effects of anhar­
monicity. I think that the double­
well-potential problem also should 
have been covered in the book. 

Among the various phenomena con­
nected with lattice dynamics, lattice 
thermal conductivity is described in 
detail. Because it represents one of 
the most important transport phe­
nomena, this subject fully deserves 
the attention devoted to it. Further­
more, the author himself has made 
significant contributions to this field. 
The detailed discussion of various 
relaxation mechanisms is full and 
elegant. It would have been useful to 
include a description of phonon ther-
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mal conductivity in metals, specifical­
ly the term resulting from scattering 
of phonons by electronic excitations. 
This scattering channel is important 
in alloys, particularly in the super­
conducting state. · 

In addition to the above topics, a 
number of others that are not ad­
dressed in the book can be pointed out. 
Of course, one could respond that no 
one is capable of writing about every­
thing. I agree that judgment should 
be made based on the contents, rather 
than on the omissions; as noted ear­
lier, the broad spectrum of the book 
deserves high credit. Nevertheless, 
the criticism is valid because the 
monograph has been designed to serve 
as a general exposition. For example, 
one cannot help being surprised by the 
absence of a discussion of neutron 
scattering, a unique and powerful tool 
for studying lattice dynamics. The 
sections describing infrared and Ra­
man spectroscopies are written in a 
very clear way, but the topics deserve 
a more detailed analysis. 

Chapter 8 contains an interesting 
discussion of phonons in low-dimen­
sional solids, including surface modes 
and phonons in superlattices. A de­
scription of peculiar phonon modes in 
layered crystals could perhaps have 
been included. 

Other interesting subjects covered 
in this book include lattice dynamics 
in impure and mixed crysta ls 
(chapter 9), amorphous solids 
(chapter 10) and phonon states in 
liquid helium (chapter 12). 

Overall, the presentation of materi­
al is clear and logical. However, the 
discussion sometimes becomes over­
loaded by technical details. For ex­
ample, I would recommend that in 
the next edition a major part of the 
evaluation of lattice thermal conduc­
tivity by variational methods 
(chapter 5) be transferred to the 
appendixes. 

The book will be useful for stu -
dents and scientists working in the 
field of solid state physics. 

VLADIMIR KRESIN 

Lawrence Berkeley Laboratory 

NEW BOOKS 
Atomic and Molecular 
Physics 
Advances in Photochemistry, Vol. 16. 
D. H. Volma n, G. S. Ha mmond , D. C. 
Neckers, eds. Wiley, New York, 1991. 372 
pp. $95.00 he ISBN 0-471-81526-8. Com­
pilation 
Atomic Dynamics in Liquids. N. H . 
March, M. P . Tosi. Dover, New York, 
1991 [1976). 337 pp. $8.95 pb ISBN 0-486-
66598-4. R eprint 
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Atoms and Light: Interactions. Physics 
of Atoms and Molecules. J . N. Dood. Ple­
num, New York, 1991. 246 pp. $65.00 he 
ISBN 0-306-43741-4 

Bonding At Surfaces. Surface Science 
Lecture Notes. S. Holloway, J. Norskov. 
Liverpool U. P., Liverpool, UK, 1991. 118 
pp. £9.50 pb ISBN 0-85323-277-6 

Boron-Rich Solids. AIP Conference Pro­
ceedings 231. Proc. Conf., Albuquerque, 
N. M., 1990. D. Emin, T. L. Aselage, A. C. 
Switendick, B. Morosin, C. L. Beckel. 
AIP, New York, 1991. 675 pp. $110.00 he 
ISBN 0-88318-793-0 

Complex Chemistry. Structure and 
Bonding 76. Springer-Verlag, New York, 
1991. 197 pp. $99.00 he ISBN 0-387-
53499-7. Compilation 

Dynamics of Polyatomic van der Waals 
Complexes. NATO ASI Series B 227. 
Proc. Wksp., Castera-Verduzan, France, 
August 1989. N. Ha lberstadt, K. C. Janda, 
eds. Plenum, New York, 1991. 542 pp. 
$120.00 he ISBN 0-306-43612-4 

Electromagnetic Cascade and Chemis­
try of Exotic Atoms. Ettore Majorana 
International Science Series 52. Proc. Sch., 
Erice, Ita ly, May 1989. L. M. Simons, D. 
Horvath, G. Torelli, eds. Plenum, New 
York, 1990. 303 pp. $85.00 he ISBN 0-306-
43686-8 

Elementary Inelastic Radiation-In­
duced Processes. M. A. Elango. AIP, 
New York, 1991. 148 pp. $85.00hc ISBN 
0-88318-799-X 

Half Collision Resonance Phenomena 
in Molecules. AIPConference Proceedings 
225. Conf. Proc., Caracas, Venezuela, 
July-August 1990. M. Garcia-Sucre, G. 
Raseev, S. C. Ross, eds. AIP, New York, 
1991. 328 pp. $80.00 he ISBN 0-88318-840-6 

Macromolecular Complexes: Dynamic 
Interactions and Electronic Processes. 
E. Tsuchida, ed. VCH, New York, 1991. 
400 pp. Price not stated he ISBN 0-89573-
784-1. Compilation 

Molecular and Laser Spectroscopy. 
Springer Series in Chemical Physics 50. Z.­
G. Wang, H.-R. Xia. Springer-Verlag, New 
York, 1991. 281 pp. $79.00 he ISBN 0-387-
50829-5. Monograph 

Nonequilibrium Phenomena in Polya­
tomic Gases, Vol. 2: Cross Sections, 
Scattering and Rarefield Gases. 
F. R. W. McCourt, J. J.M. Beenakker, 
W. E. Kohler, I. Kuscer, eds. Oxford U. P. , 
New York, 1991. 879 pp. $80.00 he ISBN 
0-19-855648-9. Monograph 

Chaos and Nonlinear 
Systems 

Non-Linear Phenomena in Science and 
Engineering. Ellis Horwood Series in 
Physics and its Applications. G. Row­
lands. Ellis Horwood, New York, 1991. 
172 pp. $79.95 he ISBN 0-13-624487-4. 
Monograph 

Nonliear Wave Processes in Excitable 
Media. NATO ASI Series B 244. Proc. 
Wksp., Leeds, UK, September 1989. A. V. 

Holden, M. Markus, H. G. Othmer. Ple­
num, New York, 1991. 520 pp. $120.00 he 
ISBN 0-306-43800-3 

Synergetic Economics: Time and 
Change in Nonlinear Economics. 
Springer Series in Synergetics 53. W. B. 
Zhang. Springer-Verlag, New York, 1991. 
246 pp. $98.00 he ISBN 0-387-52904-7. 
Monograph 

What is Integrability? Springer Series in 
Nonlinear Dynamics. V. E. Zakharov, ed. 
Springer-Verlag, New York, 1991. 321 pp. 
$69.00 he ISBN 0-387-51964-5. Compila­
tion 

Computers and 
Computational Physics 

Mathematica: A System for doing 
Mathematics by Computer. Second edi­
tion. S. Wolfram. Addison-Wesley, Red­
wood City, Calif., 1991. 992 pp. $33.50 pb 
ISBN 0-201-51507-5 

Models of Neural Networks. Physics of 
Neural Networks. E. Domany, J. L. van 
Hemmen, K. Schulten, eds. Springer-Ver­
lag, New York, 1991. 345 pp. $49.00 he 
ISBN 0-387-51109-l. Compilation 

Neural Networks for Control. Neural 
Network Modeling and Connectionism . 
W. T. Miller III, R. S. Sutton, P. J. Werbos, 
eds. MIT P., Cambridge, Mass. , 1990. 524 
pp. $45.00 he ISBN 0-262-13261-3. Compi­
lation 

Neurocomputing 2: Directions for Re­
search. J . A. Anderson, A. Pellionisz, E. 
Rosenfeld. MIT P., Cambridge, Mass., 
1990. 727 pp. $60.00 he ISBN 0-262-
01119-0. Reprints 

Parallel Algorithms in Computational 
Science. Springer Series in Information 
Science 24. D. W. Heermann, A. N. Bur­
kitt. Springer-Verlag, New York, 1991. 
183 pp. $39.50 he ISBN 0-387-53418-0. 
Compilation 

Simulation and Control of Electrical 
Power Stations. Engineering Systems 
Modelling and Control S eries. J . B. 
Knowles. RSP (Wiley), New York, 1990. 
350 pp. $99.00 he ISBN 0-86380-105-6. 
Monograph 

Geophysics 

Climate Dynamics of the Tropics. At­
mospheric Sciences Library. Updated edi­
tion. S. Hastenrath. Kluwer, Boston, 
1991 [1985). 488 pp. $129.00 he ISBN 0-
7923-1213-9. Monograph 

Continents in Motion: The New Earth 
Debate. Second edition. W. Sulliva n. 
AIP, New York, 1991 [1974). 430 pp. 
$25.00 pb ISBN 0-88318-704-3 

Earthquake Hazard Analysis: Issues 
and Insights. L. Reiter. Columbia U. P., 
New York, 1991. 254 pp. $65.00 he ISBN 
0-231-0634-5 

Flow and Reactions in Permeable 
Rocks. 0 . M. Phillips. Cambridge U. P., 
New York, 1991. 284 pp. $59.50 he ISBN 
0-521-38098-7 


