Ellery Hale held the “reigns” of the
Astrophysical Journal in the 1920s and
1930s (actually, he gave up the man-
aging editorship in 1905, when he re-
signed from the University of Chicago
faculty after founding Mount Wilson
Solar Observatory). And there are sev-
eral omissions from the book’s list of
astronomers who did solar system re-
search in the years between 1920 and
1960, notably William H. Wright, who
between 1924 and 1929, published at
least a dozen contributions to planetary
photography with color filters, for which
he received the George Darwin Medal of
the Royal Astronomical Society in 1928.
Nevertheless, given these reserva-
tions, Solar System Astronomy in Amer-
ica is an interesting history of science,
well worth reading by astronomers,
physicists and planetary scientists. And
if it stimulates more Earth scientists to
broaden their perspectives to the whole
Solar System, so much the better.
DoNALD E. OSTERBROCK
Lick Observatory
University of California, Santa Cruz

Driving Force:
The Natural Magic
of Magnets

James D. Livingston

Harvard U. P, Cambridge, Mass.,
1996. 311 pp. $24.95 hc

ISBN 0-674-21644-X

Any book that has jacket blurbs from
D. Allan Bromley, Leon Lederman
(with pun) and Dave Barry has got to
be worth investigating. For those who
maintain a collection of books in the
style of David Feldman’s When Did
Wild Poodles Roam the Earth? (Harper
Collins, 1992) or David Macaulay’s The
Way Things Work (Houghton Mifflin,
1988), this is another one for the shelf.
Likewise, if you talk about science to
young people in the schools, James
Livingston’s Driving Force can provide
stories and ideas for any level from
preschool to university.

Livingston’s presentation is mostly
at the technical level of an amateur
scientist or committed high school stu-
dent, but the author doesn’t shy away
from increasing the complexity when
necessary to develop the topic. The
history of magnets and magnetism
from earliest times to the present day
is covered, with a good part devoted to
modern applications. Superconducting
magnets are discussed at length, includ-
ing a section on magnetic-resonance im-
aging systems that not only covers the
magnets but introduces just enough of
the physics of nuclear magnetic reso-
nance to give the nonspecialist an un-
derstanding of the images.
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Livingston has devoted much of his
career to magnetism, first at General
Electric as a physicist in the materials
department and more recently as a
senior lecturer in materials science at
MIT. He also tells a good story. While
not a master of the pun, he demon-
strates that he is a serious practitioner,
with comments such as his caption to
an “animal magnetism” cartoon from
The New Yorker magazine showing a
cow with attached fish and the sugges-
tion that the cow ate a cow magnet
and the fish is a steelhead trout. Much
worse is the ‘discussion of earphones
for teens and the suggestion that they
can turn up the volume “until it Hz.”

Bad puns and a few cartoons aside,
the book is mostly a serious and com-
prehensive discussion of the field, care-
fully crafted for the nonspecialist. Liv-
ingston clearly has given a great deal
of thought to ways best to present the
mysteries of magnetism to the widest
possible audience. He accomplishes
this by presenting “ten facts about the
force.” The first five describe interac-
tions between magnets, the last five
the interaction of charged particles
with magnetic fields. From this basis,
he proceeds to develop the universe of
magnetic applications. Most of these
are very practical, and with them he
shows the ubiquity of magnets in the
modern world. Typical is the illustra-
tion showing the number and types of
magnets to be found in an automobile.

The history of magnetism is always
interesting, especially when told with
emphasis on the personalities involved.
Typical here is the story of the battle
between Thomas Edison and George
Westinghouse over direct versus alter-
nating current for the national power
grid, complete with electrocutions of
various mammals and the first electric
chair (cleverly arranged by dc propo-
nents to be ac Westinghouse equip-
ment). Going further into the past,
Livingston’s presentation of Franz An-
ton Mesmer as a leading figure in the
development of magnetism is right on.
He recounts one of my favorite stories
of the investigation of Mesmer’s activi-
ties by a committee consisting of Antoine
Lavoisier, Benjamin Franklin and
Joseph Guillotin, appointed by France’s
Louis XVI. Consider facing that group
at your next progress review!

While the animal magnetism ad-
ventures of Mesmer provide a fascinat-
ing and humorous view of magnetism
in the 18th century, the description of
modern charlatans and their greed-
driven promotion of magnetic cures for
cancer is a sad story. Along those lines,
I wish the author had taken a stronger
stand on the potential negative health
effects of extremely-low-frequency mag-
netic fields. His treatment leaves a lot

of room for unnecessary concern, even
though he does ultimately describe the
available data as “unconvincing.”

In summary, I highly recommend
the book, both for enjoyable reading
and as a valuable source of information
on the history of magnetism.

FREDERICK R. FICKETT
National Institute

of Standards and Technology
Boulder, Colorado
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N. D. Epiotis. VCH, New York, 1996. 931
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ture Notes in Physics. New Series m: Mono-
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Sen. Springer-Verlag, New York, 1996. 203
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Climate Change 1995: Economic and
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bridge U.P,, New York, 1996. 448 pp.
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Climate Change. J. T. Houghton, L. G.



LR-700

weeeg |

we86

veee

teseeene
.|III :

04, jeeeesge

ULTRA LOW NOISE
AC RESISTANCE BRIDGE

* 10 ranges .002Q TO 2 MegQ
® 20 microvolts to 20 milllivolts excitation
¢ Each excitation can be varied 0-100%
¢ Noise equiv: 20 ohms at 300 kelvin
e Dual 5% digit displays
2x16 characters alphanumeric
¢ Dual 5'% digit set resistance (R, X)
e Can display R, AR, 10AR, X, AX, 10AX,
R-set, and X-set
¢ 10 nano-ohms display resolution
¢ Mutual inductance (X) option available
¢ Digital noise filtering .2 sec to 30 min
¢ |EEE-488, RS-232, and printer output
¢ Internal temperature controller available
 Drives our LR-130 Temperature Controller
* Multiplex units available 8 or 16 sensors

LINEAR RESEARCH INC.
5231 Cushman Place, STE 21
San Diego, CA 92110 USA
VOICE 619-299-0719
FAX 619-299-0129

Circle number 36 on Reader Service Card

POSITION WITH
FASE AND
PRECISION

GRAVITY
REFERENCED

INSTALL
ANYWHERE

UP T0 +60°
OPERATING
RANGE

Our precision tiltmeters give you new
abilities to measure the angular
movement and position of: ¢ Antennae
« Lasers * Telescopes * Foundations
¢ Any machine or structure

Use to find level, measure static tilts or
determine pitch and roll. Choose from
our:

m 500 Series — nanoradian resolution
m 700 Series — microradian resolution
m 900 Series —0.01 degree resolution

APPLIED N\

GEOMECHANICS

1336 Brommer St., Santa Cruz, CA 95062 USA
Tel. (408) 462-2801 * Fax (408) 462-4418
applied @geomechanics.com
www.geomechanics.com

Circle number 37 on Reader Service Card

Meira Filho, B. A. Callander, N. Harris, A.
Kattenberg, K. Maskell, eds. Cambridge U. P,
New York, 1996. 572 pp. $90.00 Ac ($34.95
pb)ISBN 0-521-56433-6 hc (0-521-56436-0pb)

Flui&;

Dynamics of Multiphase Flows Across In-
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The Collected Papers of Albert Ein-
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