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Wave Propagation

I.Tolstoy
466 pp. McGraw-Hill, New York,
1973. $18.50

Reviewed bx A. 0. WilliamsJr

This excellent book is intended as a
text for graduate students of geophys-
ics. However, the physical informa-
tion it contains and its clarity of analy-
sis suggest a wider audience.

Geophysics—here generalized to em-
brace the ocean, atmosphere, iono-
sphere and extraterrestrial planets—is
a fast-growing subject with an even
faster growth of complexity. Wave
propagation is an omnipresent geo-
physical phenomenon, as well as a
major tool for measurements. Ivan Tol-
stoy is thoroughly qualified to expound
upon this subject. He has written
many papers covering a wide range of
geophysics and underwater sound
issues and, with C. S. Clay, he is co-
author of Ocean Acoustics (McGraw-
Hill, 1966).

The author argues that propagation
of linear classical waves is so important
as to warrant a unified treatment, that
dissipation and nonlinearities can be
left until later, and hence, that waves
are "fundamentally conservative phe-
nomena . . . nature's mechanism for
transporting energy without degrada-
tion and without transporting matter."

The structure of the chosen founda-
tion, Hamilton's Principle, is presented
briefly. Each topic starts from there:
the Lagrangian density is computed
from Newton's and Maxwell's laws and
linear elastic theory; the Euler-Lag-
range equations lead to the pertinent
wave equation, and the rest follows
from carefully explored methods of
analysis.

A strength of the book is its early
and continuing recognition of complex-
ities—media that are stratified, bound-
ed, moving, porous or plasmas, and the
interacting effects of elasticity, gravity,
buoyancy and electromagnetism.
Nevertheless, the novice need not be
overwhelmed. At first, only plane
waves are used (with warning of conse-
quent paradoxes). Analytical meth-
ods, including stationary-phase and
WKB approximations, are expanded

This seismic reflection record from a deep-
water survey reveals the probable exis-
tance of a salt dome (bottom of record).

gradually. Important but distracting
material is relegated to appendices.
Difficulties at the research level are
avoided by careful exposition of limit-
ing cases. Eventually, Tolstoy intro-
duces Green's functions, normal modes
and normal coordinates allowing his
treatment of nonplanar waves and dif-
fraction.

In two final chapters, aspects de-
ferred earlier are discussed briefly, but
with the same attention to clarity:
scattering, dissipation, noise (and fil-
ter theory), propagation on a spherical
planet, and some nonlinear topics, in-
cluding Lighthill's treatment of sound
generation by turbulence. It is dem-
onstrated that linear conservative theo-
ry still continues as a valid approxima-
tion.

continued on page 86

Stress Wave Propagation
in Solids

R.J. Wasley
279 pp. Marcel Dekker, N.Y., 1973.
$17.75
Reviewed by Julius Miklowitz

In the preface R. J. Wasley states that
his book is intended to "set the stage"
for the continued study of the propaga-
tion of relatively short-duration, high-
intensity, principally nonelastic, me-
chanical stress disturbances in solids,
with the application of certain relevant
aspects of elasticity. There is no
doubt that research of this specific
type, and more generally in elastic and
nonelastic stress-wave propagation,
finds ever increasing importance jn our
understanding of high-speed processes
and their involvement in modern tech-
nological problems. There are numer-
ous examples of these problem areas.
Since World War II, in mechanics,
materials science and engineering,
there has been much activity devoted
to understanding the response of mate-
rials and structures subjected to sharp
loadings. Modern examples are struc-
tures subject to strong motion earth-
quakes and nuclear blasts. Other in-
terests relate to ultrasonic devices for
studying material flaws and for use as
delay lines. Needless to say, a major
interest lies in seismology, which
through the years has produced much
basic and applied information on
waves in solids.

To accomplish his task Wasley has
partitioned his book into two parts, the
first on "concepts of elasticity," and
the second on "extension of applica-
tions of elastic concepts." Essentially
the first part presents an introduction
to linear elastodynamics (governing
equations), wave propagation in the
unbounded medium, reflection and re-
fraction of time-harmonic waves at an
interface, time-harmonic waves in a
circular cylindrical rod and a final sec-
tion on selected static and dynamic ap-
plications of elastic concepts, for ex-
ample, resonance and pulse ultrasonic
techniques.

The second part of the book is con-
cerned with nonelastic wave propaga-
tion in solids. The experiment is
prime, but some analytical discussions
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do you
need this

solution set?
0.532ju + OPO = 2.0(Ui to 3.40ju
0.562U + OPO = 0.73u to 0.85ju
0.659ju + OPO = 0.90ju to 2.50u

Although this is not a rigorous solution set by mathe-
matical terms, it has been the solution to a number of
problems for many scientists. It indicates that the
Chromatix OPO (optical parametric oscillator) changes
green, yellow, and red photons into tunable IR photons.
How? The OPO uses a non-linear crystal to convert
visible from our frequency-doubled Nd:YAG laser into
IR. Servo-loop temperature control of the crystal is
used to tune the output IR frequencies.

For over three years, scientists throughout the world
have been using the Chromatix OPO in experiments
like these: selective excitation for isotope separation
and energy transfer studies; long path (>1 km) gas
absorption measurements; two-photon spectroscopy;
photoluminescence and excitation studies in semi-
conductors. !

If you've been working with the limited tuning range
of a dye laser and wish you had a tunable source of
energy in the near IR, why not consider the Chromatix
OPO? It's easy to operate, it's reliable, and it works.

For the full story, call or
write Chromatix. ••_
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are given. In essence this part first in-
cludes a discussion of nonelastic mate-
rial behavior, and then experimental
investigations of one-dimensional
stress-wave propagation and one-di-
mensional shock strain-wave propaga-
tion. In the latter a supersonic distur-
bance propagates, which, for example,
can be created at a point of a concave
upward stress-strain curve where the
slope is greater than the elastic modu-
lus.

Taking into account the stated pur-
pose of the book, I feel the first part on
linear-elastic waves is much too long
(three-quarters of the book) for what it
accomplishes: laying the groundwork
for potential researchers in nonelastic
waves. Further, the treatment is not
novel and, in fact, nearly omits certain
important topics (very little informa-
tion is provided on transient waves in
one and two-dimensions, except for ref-
erences with practically no discussion
of their content). On the other hand
the second part of the book has merit.
It offers a look at a complicated topic
in a reasonable way. In addition to
text references, the book has a list of
references for collateral reading. Ac-
cording to the author the book is in-
tended for people in nonacademic
fields (national laboratories and pri-
vate research groups), but could be
used in an introductory course on
waves in solids. Perhaps it can be use-
ful for these purposes.

A. O. Williams Jr is a member of the physics
department faculty at Brown University.
His research is in theoretical physical acous-
tics and underwater sound.

Wave Propagation

continued from page 85

The book is efficiently organized as a
text. Each chapter has an expository
preamble, some four main sections
with individual summaries, a brief an-
notated bibliography for further study
and several meaningful problems (ex-
planatory comments are appended).
Numerous displays of experimental
results illustrate the theoretical devel-
opment.

A few minor flaws exist. A number
of misprints or similar slips were
noted, mainly not distracting. Superi-
or dots (for time differentiation) occa-
sionally are confusingly close to the
main symbol. Brevity and clarity are
sought through much use of reference
to earlier equation numbers, but some-
times an explanatory word might
have obviated the back search.

Both author and publisher deserve
much credit for a new and useful book
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that is well planned, well written and
well produced.

Julius Miklowitz is a professor of Applied
Mechanics at the California Institute of
Technology. During the last 15 years he has
published 35 papers in the area of waves in
solids.

Cosmic Rays at Ground
Level

A. W. Wolfendale, ed.
233 pp. Institute of Physics, London,
1973. $12.00

Arnold W. Wolfendale, for many years
a leader in research to determine the
precise momentum spectrum of ener-
getic cosmic-ray muons deep in the at-
mosphere, has organized a very useful
"festschrift" in honor of George D.
Rochester, FRS, whose retirement oc-
curred this year. The shock is that
Rochester has been retired, a victim of
an undiscriminating system that dic-
tates age 65 as the most probable end
of academic capability. One can only
hope that he now will have more time
to enjoy his research and continue to
contribute to advancement of under-
standing of the ultrahigh energy radia-
tion provided by nature. Rochester's
discovery in 1947 (in collaboration with
Clifford C. Butler) of the first
"strange" particles—the so-called V-
particles that were the unstable
heavies among cosmic-ray shower
secondaries—certainly gave rise to the
succeeding great revolution in elemen-
tary-particle physics and a large num-
ber of Nobel Prizes connected with it.

Wolfendale and many of his col-
leagues presently (or lately) at the
Universities of Leeds and Durham, in-
cluding several former students of
Rochester, have compiled a series of
reviews and reports covering the nature
of the primary cosmic radiation, the
composition and spectrum of the sea-
level particle radiation, muon and elec-
tron-neutrino physics, searches for
quarks, magnetic monopoles and ta-
chyons, extensive air showers (much of
the shower work being done at Haverah
Park in Yorkshire, an observatory that
Rochester helped to create) and some
details of special observational tech-
niques developed to a high degree of
precision at Durham (including mag-
netic cloud-chamber spectrometers and
neon flash-tube detector arrays).

As is unavoidable in the case of such
a compendium, the style and coverage
are uneven, but the level of perfor-
mance is generally good throughout.
The authors have mostly succeeded in
giving a broad and nonparochial view
of their various topics; most of the ref-
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a new
Chromatix
double
spectrometer

Now! Chromatix introduces
the DS-40 — a new coma-cor-
rected double spectrometer
with unique features. Compu-
ter ready, not just computer
compatible, the DS-40 is con-
trolled by TTL/DTL logic — it
takes orders from you, your
computer, or your experi-
ment. Superior stray light
characteristics—the result of
flocked baffles and no mir-
rors at intermediate slits. Ad-
ditive dispersion and coma
correction, which increase
both throughput and con-
trast. Non-vignetting (<8%),
high-flux, oversize mirrors.
What does it all mean? You
can now obtain a unique com-
puter-ready, additive double
spectrometer that won't
cramp your experiment or
your budget. Interested?
Contact Chromatix.

chrnmatix
1145 Terra Bella Avenue
Mountain View, California 94040
(415)969-1070
Telex: 910-379-6440
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Exit Slit

DS-40 Additive Double
Spectrometer: coma corrected,
asymmetrical Czerny-Turner
mount, with straight through
optical path.

Pushbutton Remote Control
with wavenumber display.


