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MICROMETEORITE SPHERULE shown
on a sheet of collecting material. Diam-

of which is ionic and to a small ex-
tent metallic (in all probability
2-3%) , according to the investiga-
tions of this reviewer. Then follows
chapter 5: "The new uncertain phys-
ics" (7 pages) , so called because it
explains the de Broglie relationship
(light as wave and as particle) and
Heisenberg's uncertainty principle.
The explanation of the "wave-me-
chanical model" of elementary parti-
cles is given on the next 29 pages;
no mathematics is used, only figures
and diagrams. The largest chapter of
the book (47 pages) is devoted to
the "covalent bond." Then follow
the chapters: Resonance and molec-
ular orbital theory (30 pages) ;
Complex compounds (31 pages) ; The
metallic bond and semiconductors
(34 pages) ; and "Weak forces—weak
bonds" (33 pages) . In this last chap-
ter, forces, previously known as van
der Waals forces, polarization phe-
nomena (dipoles, HF, H.,O, ice),
hydrogen bonding and clathrate
compounds are discussed. The last
consist of a host lattice, in the cavi-

COURTESY C. L. HEMENWAY. DUDLEY OBSERVATORY

eter of sphere is about one micron.
From: Meteors, Comets, and Meteorites.

ties of which other molecules are en-
trapped, for example, xenon in water
under high pressure and below
0°C: Xe(H.,O)(.,.

There are some inconsistencies in
the text, for instance concerning
electrical conductivity of metals on
page 235, as compared with the second
footnote on page 243. There are also
some misprints, for example, in eq.
(3.1) on page 50. In some places
"bonds" is written instead of "bands"
(pages 252, 256, 259) .

Nearly all main bonding problems
are covered by the book; they are
well discussed in an elementary man-
ner. Besides, at the end of each chap-
ter (except 5) references for further
studies are given. The book is rec-
ommended to all who are interested
in an elementary presentation of
bonding problems.

However. the reviewer doubts
whether chemistry freshmen, especial-
ly those without secondary school
courses in chemistry and physics (see
preface) are sufficiently able to un-
derstand the book.

Solar system irregulars
THE PHYSICS AND ASTRONOMY OF
METEORS, COMETS AND METEORITES.
By Gerald S. Hawkins. 134 pp. McGraw
Hill, New York, 1964. Paper $2.50.

by E. J. Opik

Published in the series in Undergrad-
uate Astronomy, of which the author
is consulting editor, one would have
expected to see a concise textbook,
with clear definitions of the basic no-
tions and precise explanations of how
the more advanced knowledge has
been arrived at. We are presented in-
stead with an impressionistic sketch of
modern developments, to which the
author has solidly contributed him-
self, which may appeal to co-workers
in the field but which may baffle the
undergraduate who will need guid-
ance, probably from the author him-
self.

The statements are usually correct
and the material presented is of a wide
scope for so short a monograph. How-
ever, misstatements and faults of pres-
entation are also rather numerous,
some of which are quoted or corrected
below.

Radiation pressure is not the driving
force in comet tails (page 2). A mi-
crometeorite is not necessarily an ob-
ject "that completely melts" during
passage in the atmosphere (page 4).
More meteors are not necessarily seen
at lower altitudes (page 6): the au-
thor has overlooked that the greater
volume covered is opposed by the
greater distance and faintness of the
objects. I in Opik's equation (1.1,
page 7) is not "ergs/sec" but visual
ergs/sec involving luminous efficiency.
Contrary to statements on pages 16-
18, almost all the heating of the me-
teoroid is clue to reflected air mole-
cules. On page 17, the deceleration
equations lack the minus sign, and on
page 18, the dimensionless coefficient
of efficiency, T, is given the dimension
of "ergs sec-1". The rather sophis-
ticated figure 2.2 is inadequately ex-
plained, and its promised "open cir-
cle" (page 20) is missing. On page

# * *
E. J. Opik is a member of the depart-
ment, of physics and astronomy at the
University of Maryland and the staff of
the Armagh Observatory in Northern Ire-
land. Meteoritics is one of his specialties.
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IMPORTANT TITLES FROM

CONSULTANTS BUREAU / T PLENUM PRESS

MATSCIEHCE SYMPOSIA ON
THEORETICAL PHYSICS
Alladi Ramakrishnan, Editor
Tnstitute of Mathematical Sciences, Madras

A NEW AND CONTINUING SERIES EMANATING FROM THE SYM-
POSIA HELD AT THE INSTITUTE OF MATHEMATICAL SCIENCES,
MADRAS, INDIA.
Volume 1: Proceedings of the First Anniversary Symposium

This symposium was arranged in tribute to Prof. R. E. Marshak, who
accepted the first Niels Bohr visiting professorship at the new In-
stitute of Mathematical Sciences. Prof. Marshak contributed the paper
"Group Symmetries with R-lnvariance" included in this proceedings.
The other 11 papers deal mainly wi th complex problems of particle
symmetries and resonances.

163 PAGES PP MARCH 1966 59.50

MATRIX ALGEBRA FOR PHYSICISTS
By R. K. -EisenschitZ, Emeritus Professor of Theoretical Physics
Queen Mary College, London

students. It sets forth
matrix algebra and

areas in physics. This
clear description of

retical physics. It will
in mathematical phys-

A useful intermediate text for college physics
the fundamental concepts and techniques of
then shows how they are applied to various
compact discussion is a very thorough and
matrix algebra and its practical uses in theo
be especially useful as a supplementary text
ics courses.

136 PAGES PP SPRING 1966 $4.95

THE ELECTRICAL RESISTANCE
OF METALS
By G. T. M e a d e n , Centre de Recherches sur les Tres Basses Tem-
peratures, Faculte des Sciences, Universite de Grenoble, France

Presents an account o f the exper imen ta l behav io r , theory , uses, a n d

measurement o f the electr ical resist iv i ty of metals w i t h par t icu lar

emphasis on l o w temperatures a n d cryogenics. Resistance measur ing

techniques are discussed in deta i l a n d cryostats sui table f o r con-

trol l ing the necessary l o w temperatures are descr ibed. The actual

behavior o f a l l the metals of the per iod ic t ab le , plus some of the

more useful a l loys, is fu l l y discussed fo r a l l temperatures be low

room temperature.

218 PAGES PP 1965 $11.50

NUCLEAR STRUCTURE AND
ELECTROMAGNETIC INTERACTIONS
N. MacDonald, Editor, Glasgow University

PROCEEDINGS OF THE 1964 NATO-SPONSORED SCOTTISH
UNIVERSITIES' SUMMER SCHOOL IN PHYSICS

This collection of review articles by experts in the field of nuclear
physics includes discussions on radioactive capture reactions, photo-
nuclear reactions, electron scattering. Coulomb excitation and fis-
sion, and experimental techniques. Covered are such recent ad-
vances in the field as inelastic electron scattering, use of a computed
in the experimental setup, analysis of the structure of a fissioning
nucleus, use of a l i thium-drifted semiconductor counter, and Dop-
pler-shift attenufltion method for nuclear lifetimes.
496 PAGES PP 1965 $22.50

TWILIGHT
A Study in Atmospheric Optics
By G. V. R o z e n b e r g , Head of the Atmospheric Optics Labora-
tory, Institute of Physics of the Atmosphere, Academy of Sciences of the
USSR

WITH A FOREWORD BY J. V. DAVE
NATIONAL CENTER FOR ATMOSPHERIC RESEARCH

This is the only book in the world of scientific literature that is
devoted to the discussion of the twilight as an optical phenomenon
and as a means for investigation of the atmosphere—especially its
high layers.

The exposition includes original results by the author—a leading
authority—and his colleagues. Data resulting from experimental
investigations of the twilight sky made during recent years is also
presented. Translated from Russian.

APPROX. 380 PAGES PP APRIL 1966 $20.00

HANDBOOK OF
GENERALIZED GAS DYNAMICS
By Robert P. Benedict and William G. Stelz, Westinghome
Electric Co., Steam Divisions, and Drexel Institute of Technology
Philadelphia, Pa.
243 PAGES PP Data Division MARCH 1966 $12.50

IMPORTANT JOURNAL FROM CONSULTANTS BUREAU IN
AUTHORITATIVE COVER-TO-COVER TRANSLATION FROM RUSSIAN:

SOVIET JOURNAL OF
ATOMIC ENERGY
ATOMNAYA ENERGIYA

Original and review articles on nuclear physics, atomic power,
atomic raw materials, applications of radioactive isotopes and
radiation protection.

ANNUAL SUBSCRIPTION: 12 ISSUES $95.00

SEND ORDER TO YOUR BOOKSELLER OR

CONSULTANTS BUREAU
PLENUM PRESS
227 WEST 17 STREET • NEW YORK, N.Y. 10011
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General Electric
can meet

more of your
vacuum needs

VALVED SYSTEM METAL ION GAGE FITTINGS

SYSTEMS
The ultimate in UHV capability is
yours with G.E.'s clean, dry, hard
ion pumped systems, available for
standard or exotic applications.

Your needs for fast cycle time in
general purpose laboratory work are
answered by G-E standard, modu-
larized, systems in table-top and
floor-standing valved models.

And don't overlook G.E.'s modu-
larized, straight-through, maximum
conductance, bakeable systems. Or,
G.E.'s Triode Ion Pumps with higher
bakeout, faster starting, superior
inert gas handling ability and nude
configuration for many other vac-
uum applications.

INSTRUMENTS
High accuracy measurement from
the micron range to beyond the
present limits of UHV capability is
yours with G.E.'s full offering of
vacuum gages.

For example, there's G.E.'s inex-
pensive triggered cold-cathode gage
—the standard for measurement
down through 1O13 torr. It's a stock
item.

You can also have miniature stain-
less steel ionization gages. Glass
and nude versions are also available.
All are usable with many non-G.E.
controls.

Other instruments? Investigate the
full line of Leak Detectors and Par-
tial Pressure Analyzers.

GENERAL ELECTRIC VACUUM PRODUCTS SPECIALISTS:

E. ORANGE, N. J.
J. E. Alton, 26 Washington St.
AC201—674-3600 Ext. 8269

ROCKVILLE, MD.
I. J. Burrell, 13704 Ashby Rd.
AC301—933-5621

CLEVELAND HEIGHTS, OHIO
R. A. Gray, 2840 Washington Blvd.
AC216—523-6314

DES PLAINES, ILL.
D. Snyder, 478 Northwest Highway
AC312—827-7350

DALLAS, TEXAS
B. B. Barnes, 8100 John Carpenter Freeway
AC214—631-0910 Ext. 2723

LOS ANGELES, CALIF.
R. G. Reeves, 212 N. Vignes St.
AC213—625-7381 Ext. 4232

HARDWARE
General Electric can meet almost
any of your hardware needs. Here's
a partial list of what you can find
in stock:

Fittings, windows, feedthroughs,
valves and compatible flanges . . .
sorption, ion, sublimation, and com-
bination pumps . . . plus permea-
tion leaks and leak sealer.
For more information contact the
man who can answer more of your
vacuum needs—your nearest G.E.
Vacuum Products Specialist, or write
directly to:

Mr. R. T. Clark
Vacuum Products Operation
General Electric, Section 268-16
Schenectady, New York

LOS ANGELES, CALIF.
R. J. Piper, 212 N. Vignes St.
AC213—625-7381 Ext. 4209

SCHENECTADY, N. Y.
J. P. Walsh, One River Rd.
AC518—374-2211 Ext. 5-4287

HOUSTON,TEXAS
G. M. Myhaver, 1312 Live Oak
AC713—FA3-3121

QUINCY, MASS. 02169
F. L. Dunn, 24 Royal St.
AC617—773-7664

GENERAL ELECTRIC
268-16
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23, the meteoroid is said to crumble
"when it first encounters atmospheric
resistance"; when is first? On the same
page m stands for n. Atomic sputter-
ing of a solid is not "smashing"
(page 53). On Whipple's diagram
of wind velocities, the wind has re-
versed its direction only once, not
"5 times" (page 78) (there are five
maxima and minima, without rever-
sal) . Velocities of separation for come-
tary fragments "of the order of a few
kilometres per second" (page 115) are
unthinkable. In the figure on page 126
the direction of motion of Jupiter is
not indicated; if it is conventional
(counterclockwise) , the outcome will
be a hyperbolic comet orbit, not an
ellipse as shown; if it is clockwise, the
most unusual (unrecorded) case of
a retrograde short-period comet results
as shown; also, "many successive per-
turbations" are not required—one
could suffice.

There is an appendix containing
"Review Questions and Problems" an
average undergraduate would hardly
master most of them on the evidence
of this text alone; evidently, their
difficulty has been recognized also by
the author, who advises ignoring
them "with impunity". There is no
list of literature.

The reading of this, partly colloqui-
al, exposition of meteor science defi-
nitely leaves the impression that the
author has profound knowledge and
experience in his subject. However, for
the uninitiated it is a difficult kind
of introduction to the maze of prob-
lems involved in the study of the stray
bodies of the solar system.

Generations in transit
FLIGHT TO THE STARS. By James Strong.
178 pp. Hart, Hart, New York, 1965.
$4.95.

by Herbert Malamud

When the first automobiles made
their appearance, some critics of the
noisy monsters tried to convince peo-
ple that riders would not survive a
velocity greater than sixty miles an

* * *
A theoretician, Herbert Malamud is as-
sociated with the Radiation Research
Corporation of Westbury, Long Island.

SPACE TRAVEL IN 1901. The vehicle American Exposition and gave customers
was a ride at the Niagara Falls Pan- a simulated trip to the moon.

hour. During the decade of the nine-
teen-thirties, science fiction stories
treated in great detail the concept of
space flight, ignoring those (includ-
ing more than one otherwise compe-
tent scientist) who denounced space
flight as impossible.

Now that we are perhaps five
years from the moon, and it is clear
that an extension to manned explora-
tion of the planets is likely soon after-
wards, we can still find those who
circumscribe man's future. Doctor A
will tell us that exploration is all very
well, but clearly it is forever impos-
sible for man to create permanent
settlements on the inhospitable
planets. Professor B will say that the
planets are possible, but we can never
reach the stars. Your reviewer is less
dogmatic. I claim that it is impossi-
ble to light a safety match on a cake
of wet soap. All else is possible.

Strong believes that it is possible
to reach the stars, and he has written
a book to proselytize his belief. In
his words, "Only the madness of
atomic war and total annihilation
can bring the future to an end." His
book, of necessity a mixture of sci-
ence and science fiction, includes
every argument he can muster to sup-
port his thesis, and destroys almost

trivially several arguments against it.
The first section of Strong's book

begins by admitting that we do not
have a propulsion unit at present ca-
pable of driving a ship to the nearer
stars in anything like a reasonable
time. It discusses, without finding a
"best solution," several drive con-
cepts, including chemical, electrical,
nuclear and thermonuclear rockets.
Unknown concepts such as space
warps, gravitation drives and faster-
than-light travel are dismissed with
short comments, since the unknown
cannot be discussed in any detail.
Since speeds greater than presently
achieved rocket speeds are unknown,
Strong avoids discussing them in de-
tail. Instead, he uses a "speed growth"
curve, plotting the highest speeds
achieved by man over the last two
hundred years or so, and extrapolat-
ing the curve past the present. Far
fetched as it is, this reviewer agrees
that this is the only course open to
him.

Thus, he calculates that in a cen-
tury, speeds of one percent of light
speed may be expected, and 80 years
later, five percent. This, he con-
cludes, is about as far as he would
want to trust the extrapolation of the
speed growth curve, and, on the
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