other survivors of the little band of
young men who created modern physics
in the heroic years from 1925 to 1930
and a larger number of survivors from
the less heroic years that came later.
Everybody was invited to talk, on a
not too technical level, about any
subject not altogether unrelated to the
life and work of Dirac. The talks were
recorded, collected, and edited with a
light hand by Jagdish Mehra. This book
is the result. It has no unifying theme
and very little structure. It is, in part,
a collection of expository essays describ-
ing the present state of knowledge in
various areas of science. It is also, in
part, a mine of anecdotal history and
personal reminiscence. It is also, in
part, a gallery of self-portraits drawn
by some of the most colorful charac-
ters of our century.

Mehra availed himself of the editor’s
privilege to include an 87-page mono-
graph by himself entitled “Einstein,
Hilbert, and the theory of gravitation.”
This is a substantial historical study,
outlining the sequence of events that
led the mathematician Hilbert to devote
several years of his life to the elabora-
tion of Einstein’s theory of gravitation
and to discover independently several
of Einstein’s main results. One of the
striking features of this story is the
intense personal respect that Finstein
and Hilbert maintained toward each
other, in spite of their sharp differ-
ences of viewpoint and their often over-
lapping discoveries. In those days, it
appears, scientists were not only giants,
but also gentlemen.

One of the contributions that will
probably be of greatest interest to the
unspecialized reader is “The origin of
biological information,” a 40-page
essay by Manfred Eigen. This is a frag-
mentary but illuminating discussion of
the difficulties that arise in trying to
understand in Darwinian terms the pre-
biological phases of evolution. Eigen
raises many questions and answers
none. Because he is here talking in an
informal and tentative manner, his
statement is more convincing than the
dogmatic article on the origin of life
he published a few years ago in Natur-
wissenschaften. The problems of recon-
structing possible pathways of prebi-
otic evolution in the absence of any kind
of fossil evidence are indeed formidable.
Successful attack on these problems
will require, on the one hand, the
boldness to imagine and create new
concepts describing the organization of
not-yet-living populations of molecules

27 SEPTEMBER 1974

and, on the other hand, the humility
to learn the hard way, by laborious ex-
periment, which molecular pathways are
consistent with the stubborn facts of
chemistry. We are still at the very
beginning of the quest for understand-
ing of the origin of life. We do not yet
have even a rough picture of the nature
of the obstacles that prebiotic evolution
has had to overcome. We do not have
a well-defined set of criteria by which to
judge whether any given theory of the
origin of life is adequate. And yet, the
origin of life is clearly destined to be
one of the great themes in the science
of the coming decades. It is a unifying
theme, which will require the concerted
effort of chemists, biologists, geologists,
paleontologists, and perhaps even physi-
cists, for its elucidation. Eigen has per-
formed a valuable service in calling the
attention of a new generation of physi-
cal scientists to the existence of this
challenge. He has begun to ask some
of the right questions. It is too soon
to expect any answers.

Another chapter that may be recom-
mended to the general reader is “From
relativity to mutability,” by John
Wheeler. Wheeler, one of the greatest
physicists now living, is also famous as
a gifted teacher. He writes as he teaches,
with exuberance and a ceaseless flow of
poetic imagery. He leaves the students,
even those who can grasp little of the
technical substance of his argument,
with a vivid impression of what it is
like to be a creative scientist. His style
of writing is so personal that everything
he writes is a self-portrait. Recently he
published an article entitled “From
Mendeleev’'s atom to the collapsing
star,” which inspired some anonymous
joker to circulate in samizdat a parody
called “Rasputin and the transmogrifica-
tion of science.” The parody was so
good that many of us suspected it could
only have been written by Wheeler
himself. Wheeler’s chapter in this book
might also have been written as a self-
parody. It is Wheeler at his best, a
man in love with science and intoxicated
with the mystery of the universe.

The final section of the book is a
record of the talks and unprepared re-
marks at the symposium banquet. Here
are to be found some splendid “Dirac
stories,” told by people who know Dirac
personally and have no need to invent
or embellish. A “Dirac story” has
always a special flavor that arises from
Dirac’s uniquely logical mind. The book
ends with this one told by Eugene Wig-
ner: “Once Polanyi, Dirac and I had a

luncheon together and we discussed
questions of science, society and all
those things. All the time Dirac did
not say a word. So when we went out
I told Paul, ‘Paul, why don’t you speak
up? . .. ‘There are always more peo-
ple,” he said, ‘willing to speak, than will-
ing to listen.’”

FREEMAN DysoN
Institute for Advanced Study,
Princeton, New Jersey
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ence, New York, 1974. xvi, 548 pp., illus.
$42.50.

Essentials of Immunology. Benjamin L.
Gordon, II. Illustrated by Bruce Stewart,
Susan Anderson, Kurt Henze, and Bardolf
Paul. Davis, Philadelphia, ed. 2, 1974.
xiv, 280 pp. Paper, $6.
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for repetitive readings using the same

cell.
MODEL 53A, Concentration Color-
imeter ............... $ 275.00

Model 53A-FC Concentration Color-
imeter w/Flow-Through Cell 355.00

For information on complete line of
GLENCO products, write:
GLENCO SCIENTIFIC, INC.
2802 White Oak Dr., Houston, Tx.77007
Phone: 713/861-9123
TWX 910-881-6397
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Les Proies des Rapaces. Petits Mam-
miféres et Leur Environnement. Jean Cha-
line, Hugues Baudvin, Dominique Jam-
mot, and Marie-Charlotte Saint Girons.
Doin, Paris, 1974. 142 pp., illus. Paper,
45 F.

Protides of the Biological Fluids. Pro-

ceedings of a colloquium, Brugge, Bel- ’

gium, 1973. H. Peeters, Ed. Pergamon,
New York, 1974. xvi, 678 pp., illus. $51.
Proteins and Related Subjects, vol. 21.

Psychiatric Diagnosis. Robert A. Wood-
ruff, Jr., Donald W. Goodwin, and Samuel
B. Guze. Oxford University Press, New
York, 1974. xii, 222 pp. Cloth, $7.95;
paper, $4.95.

Quantum Physics. Stephen Gasiorowicz.
Wiley, New York, 1974. xiv, 514 pp.,
illus. $16.95.

A Random Walk in Science. An An-
thology Compiled by R. L. Weber. E.
Mendoza, Ed. Institute of Physics, Lon-
don, and Crane, Russak, New York,
1973. xviii, 206 pp., illus., 4 plates.
$12.50. ’

Regulation of Transcription and Trans-
lation in Eukaryotes. Proceedings of a
symposium, Mosbach, Germany, Apr.
1973. E. K. F. Bautz, P. Karlson, and H.
Kersten, Eds. Springer-Verlag, New York,
1973. viii, 350 pp., illus. $26.20.

Research Experiences in Plant Physiol-
ogy. A Laboratory Manual. Thomas C.
Moore. Springer-Verlag, New York, 1974.
xii, 462 pp., illus. Paper, $9.50.

Safety in the Chemical Laboratory. Vol.
3. Norman V. Steere, Ed. American Chem-
ical Society, Easton, Pa., 1974. viii, 160
pp., illus. Paper, $5.50. Reprinted from
Journal of Chemical Education.

Science in Summer and Fall. Georg and
Lisbeth Zappler. Doubleday, New York,
1974. xii, 178 pp., illus. $5.95.

The Science of Astronomy. John R.
Woods, Ed. Harper and Row, New York,
1974. xiv, 466 pp., illus. Paper, $8.50.

Scripts for Hands on Biology. An
Audio-tutorial Approach. John M. White
and Robert D. Barnes. Hamilton (Wiley),
Santa Barbara, Calif.,, 1974. Variously
paged, for looseleaf binder, $5.95.

Sets and Transfinite Numbers. Martin
M. Zuckerman. Macmillan, New York,
1974. xviii, 424 pp., illus. $11.95.

Shock Waves and Man. 1. 1. Glass.
University of Toronto Institute for Aero-
space Studies, Toronto, 1974. xii, 170
pp., illus. $8.50.

A Short Textbook of Clinical Chemis-
try. D. N. Baron, Lippincott, Philadelphia,
1973. viii, 248 pp., illus. $6.75. Third edi-
tion of Essentials of Chemical Pathology.

Sight and Mind. An Introduction to Vis-
ual Perception. Lloyd Kaufman. Oxford
University Press, New York, 1974. xvi,
580 pp., illus. $14.95.

Small-Group Instruction. Theory and
Practice. Joseph A. Olmstead. HumRRO,
Alexandria, Va., 1974. viii, 130 pp. Paper,
$3.95.

The Social Primates. Paul E. Simonds.
Harper and Row, New York, 1974. xiv,
258 pp., illus. Paper, $7.95. Animal Be-
havior Series.

The Strategy of Life. Clifford Grob-
stein. Freeman, San Francisco, ed. 2,
1974. xii, 174 pp., illus. Cloth, $4.95;
paper, $2.95.

Subatomic Physics. Hans Frauenfelder

DRESS IT UP,
CLEAN IT UP FAST
WITH NALGENE’
CLEAN-SHEETS

Put Nalgene Clean-Sheets™ work sur-
face on your bench tops and they'll
sparkle. You'll enjoy a morale boost.
Years of unsightly stains disappear.
New spills? Wipe 'em away! Use them
as drawer liners to eliminate vibration,
reduce glass breakage.

Nalgene laboratory Clean-Sheets: a
white, closed-cell, cross-linked poly-
ethylene foam with a smooth, firm, non-
absorbent matte surface. Inner resil-
ience makes them pleasant to work on,
cushions sensitive instruments. Excel-
lent titration background. Unaffected
by chemical spills. Can be cut to any
size. Ideal as sink and drawer liners as
well as a work surface.

Clean-Sheets come in pre-cut mats and
50 ft. rolls. For complete details, write
Nalgene Labware Division,

Rochester, N. Y. 14602.

é " SYBRON CORPORATION

Nalgene® Labware . .. the safe unbreakables
—preferred by professionals.
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and Emnest M. Henley. Prentice-Hall, En- '

glewood Cliffs, N.J., 1974. xviii, 554 pp.,
illus. $16.50. Prentice-Hall Physics Series.

Surface and Colloid Science. Vol. 7.
Electrokinetic Phenomena. S. S. Dukhin
and B. V. Derjaguin. Translated from the
Russian by A. Mistetsky and M. Zimmer-
man. Wiley-Interscience, New York, 1974.
xiv, 356 pp., illus. $24.75.

Symposia of the Fourth International
Congress of Primatology, Portland, Ore-
gon, August 1972. William Montagna, Ed.
Karger, Basel, 1973. 4 vols,, illus. Vol. 1,
Precultural Primate Behavior. xvi, 258 pp.
$42. Vol. 2, Primate Reproductive Behav-
ior. x, 126 pp. $21.25. Vol. 3, Cranio-
facial Biology of Primates. x, 274 pp.
$42. Vol. 4, Nonhuman Primates and Hu-

man Diseases. xii, 150 pp. $24.75. The
set, $129.50.

System Identification. Methods and Ap-
plications. Harriet H. Kagiwada. Addison-
Wesley, Reading, Mass.,, 1974. xxii, 294
pp., illus. Cloth, $16; paper, $8.50. Ap-
plied Mathematics and Computation Series,
No. 4.

The Teaching of Medical Ethics. Pro-
ceedings of a conference, New York,
June 1972. Robert M. Veatch, Willard
Gaylin, and Councilman Morgan, Eds. A
Hastings Center Publication, Hastings-on-
Hudson, N.Y., 1973. xxii, 176 pp. Paper.

Technology of Controlled Thermonu-
clear Fusion Experiments and the En-
gineering Aspects of Fusion Reactors. Pro-
ceedings of a symposium, Austin, Texas,

W8 Twist-
Action Shaker

G24 Bench-top
Incubator Shaker

G2 Portable
Gyrotory Shaker

Anyway you shakeit...
we make it

Gyrate, reciprocate, aerate and incubate!
Just about every conceivable shaking re-
quirement can be satisfied by NBS. Select
from a full range of shaking equipment:
water bath and incubator shakers,
Gyrotory, reciprocating and twist-action
shakers. You'll find them all in the most
extensive shaker catalog ever published.

Send for Catalog CS-S/974

e

GB6 Gyrotory
Water Bath Shaker

G10 General ==
Purpose Shaker

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 Somerset Street, New Brunswick, N.J. 08903 « 201/846-4600
With NBS, Advanced Technology is a Way of Life.
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Nov. 1972. E. Linn Draper, Jr.,, Ed.
United States Energy Commission, Oak
Ridge, Tenn., 1974 (available as CONF
721111 from National Technical Informa-
tion Services, Springfield, Va.). xii, 1040
pp., illus. Paper, $16.60. AEC Symposium
Series, No. 31.

Temperature Regulation. S. A. Rich-
ards. Wykeham Publications, London, and
Springer-Verlag, New York, 1973. xii, 212
pp., illus. Paper, $6. The Wykeham
Science Series, vol. 27.

The Therapeutic Classroom. Monica
Holmes, Douglas Holmes, and Judith
Field. Aronson, New York, 1974. xii, 204
pp. $10. '

Thinking Machines. A Layman’s In-
troduction to Logic, Boolean Algebra, and
Computers. Irving Adler. Illustrated by
Ruth and Peggy Adler. John Day (In-
text), New York, ed. 2, 1974. 222 pp.,
$6.95.

Tires and Other Things. Some Heroes
of Automotive Evolution. W. E. Butter-
worth. Doubleday, New York, 1974. x,
180 pp., illus. $4.95.

Topological Methods in Walrasian Eco-
nomics. E. Dierker. Springer-Verlag, New
York, 1974. iv, 130 pp., illus. Paper,
$6.20. Lecture Notes in Economics and
Mathematical Systems, vol. 92.

Toxic Constituents of Animal Food-
stuffs. Irvin E. Liener, Ed. Academic
Press, New York, 1974. x, 222 pp., illus.
$14.50. Food Science and Technology
series.

Two New Sciences. Including Centers
of Gravity and Force of Percussion. Gal-
ileo Galilei. Translated from the Latin
edition (Leydden, 1638) by Stillman
Drake. University of Wisconsin Press,
Madison, 1974. x1, 324 pp., illus. Cloth,
$12.50; paper, $4.50.

The Universal Traveler. A Soft-Systems
Guide to Creativity, Problem-Solving, and
the Process of Design. Don Koberg and
Jim Bagnall. Kaufmann, Los Altos, Calif.,

“ed. 2, 1974. 128 pp., illus. Paper, $3.95.

Variational Methods Applied to Prob-
lems of Diffusion and Reaction. William
Strieder and Rutherford Aris. Springer-
Verlag, New York, 1973. x, 110 pp.,
illus. $13.90. Springer Tracts in Natural
Philosophy, vol. 24.

Vertebrate Structures and Functions.
Readings from Scientific American. With
introductions by Norman K. Wessells.
Freeman, San Francisco, 1974. viii, 440
pp., illus. Cloth, $12; paper, $6.95.

Water. A Primer. Luna B. Leopold.
Freeman, San Francisco, 1974. xviii, 172
pp., illus. Cloth, $4.95; paper, $2.95.
A Series of Books in Geology.

What Chemists Do. A Laboratory Man-
ual. Joseph Nordmann. Illustrated by the
author. Harper and Row, New York,
1974. xiv, 290 pp. Paper, $5.95.

What Is Chemistry? A Chemical View
of Nature. Joseph Nordmann. Harper and
Row, New York, 1974. xiv, 706 pp., illus.
$12.95.

The Work of W.H.O. 1973. Annual Re-
port of the Director-General of the World
Health Assembly and to the United Na-
tions. World Health Organization, Geneva,
Switzerland, 1974 (distributor, Q Publi-
cations, Albany, N.Y.). xii, 324 pp. Paper,
Sw. fr. 12. Official Records of the World
Health Organization, No. 213.
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