3 September 1971, Volume 173, Number 4000

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
—are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.

Editorial Board
1971
NEAL MILLER
BRUCE MURRAY
JoHN R. PIERCE
MAXINE SINGER
1972
FRANK PRESS

FRANK W, PUTNAM
WALTER O. ROBERTS

THOMAS EISNER
AMITAT ETZIONI

EmiL HAURY

DANIEL KOSHLAND, JR.

ALFRED BROWN
JaMEs F. Crow
THoMAS KUHN
ELLIOTT W. MONTROLL

Editorial Staff

Editor
PHILIP H. ABELSON
Publisher Business Manager
WIiLLIAM BEVAN HANs NUSSBAUM

Managing Editor: ROBERT V. ORMES

Assistant Editors: ELLEN E. MurpHY, JoBN E.
RINGLE

Assistant to the Editor: NANCY TEIMOURIAN

News and Comment: JOHN WALSH, ROBERT J,
BAzeLL, DEBORAH SHAPLEY, ROBERT GILLETTE, D,
PARK TETER, NICHOLAS WADE, EDWARD P. JONES, JOE
 PICHIRALLO, CONSTANCE HOLDEN, SCHERRAINE MACK

Research Topics: ALLEN L. HAMMOND

Book Reviews: SyLviA EBERHART, KATHERINE Liv-
INGSTON, MARLENE GLASER

Cover Editor: GRAYCE FINGER

Editorial Assistants: MARGARET ALLEN, ISABELLA
BouLpiN, BralR BURNs, ELEANORE BUTZ, RONNA
CLINE, CORRINE HAaRRIS, OLIVER HEATWOLE, ANNE
HoLpsworTH, ELEANOR JOHNSON, CHRISTINE KARLIK,
MARSHALL KATHAN, MARGARET LLOYD, DANIEL RABOV-
sky, PaTriciA Rowg, LEAH RyAN, LoIs SCHMITT,
BARBARA SHEFFER, RICHARD SOMMER, YA LI SWIGART,
ALICE. THEILE, MARIE WEBNER

Membership . Recruitment: LEONARD WRAY; Sub-
scriptions: BETT SEEMUND; Addressing: THOMAS
BAZAN

Advertising Staff

Director Production Manager
EARL J. SCHERAGO BONNIE SEMEL

Advertising Sales Manager: RICHARD L. CHARLES

Sales: NEw YORrk, N.Y. 10036: Herbert L. Burklund,
11 W. 42 St. (212-PE-6-1858); ScotcH Prains, N.J.
07076: C. Richard Callis, 12 Unami Lane (201-889-
4873); MEDFIELD, Mass. 02052: Richard M. Ezequelle,
4 Rolling Lane (617-444-1439); CHicaGo, ILL. 60611:
John P. Cahill, Room 2107, 919 N. Michigan Ave.
(312-DE-7-4973); BEVERLY HILLS, CALIF. 90211: Winn
Nance, 111 N. La Cienega Blvd. (213-657-2772)

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave., NW, Washington, D.C. 20005. Phones:
(Area code 202) Central office: 467-4350; Book Re-
views: 467-4367; Business Office: 467-4411; Circula-
tion: 467-4417; Guide to Scientific Instruments: 467-
4480; News and Comment: 467-4430; Reprints and
Permissions: 467-4483; Research Topics: 467-4455;
Reviewing: 467-4440. Cable: Advancesci, Washington.
Copies of “Instructions for Contributors” can be
obtained from the editorial office. See also page xv,
Science, 25 June 1971. ADVERTISING CORRE-
SPONDENCE: Room 1740, 11 W. 42 St., New York,
N.Y. 10036. Phone: 212—PE-6-18>8

SCIENCE

The Importance of Being Ernest Rutherford

Ernest Rutherford’s good friend and colleague, A. S. Eve, once
playfully depreciated his immense contributions to physics by charging
that he rode the crest of a wave. Rutherford responded, “Well, I made
the wave, didn’t I1?” The centennial of Rutherford’s birth on 30 August
of this year makes this an opportune time to look at that wave.

It has long been accepted that “great men” only accelerate scientific
progress a bit, but this cliché does not seem to apply to the man hailed
as the greatest experimentalist since Faraday. Consider radioactivity
early in this century: the significant workers could be counted on one’s
fingers, and none of them had the range of interests or the fertile,
intuitive mind that Rutherford had. He advanced the disintegration
theory of radioactivity (with Frederick Soddy, in 1902 and 1903), pro-
posed a nuclear structure to the atom (1911), and succeeded ‘in artifi-
cially transmuting a nucleus (1919).

Although Rutherford was no mathematical physicist, there is a notable
theoretical component to each of these major achievements. He was,
moreover, the leading prophet (in 1920) for the existence of the
neutron (and 2H and 3He as well, though all this was based on faulty
experimental data!). Theoreticians who worked closely with his labora-
tory, with varying degrees of personal influence from Rutherford, in-
cluded Soddy, Kasimir Fajans, Niels Bohr, C. G. Darwin, Ralph Fowler,
Neville Mott, and George Gamow. Indeed, Rutherford was as great a
research director as a discoverer, and Otto Hahn, George Hevesy, Hans
Geiger, H. G. J. Moseley, James Chadwick, P, M. S. Blackett, Peter
Kapitza, John Cockoroft, and E. T. S. Walton are only the most
eminent of his distinguished pupil-colleagues.

For almost the last 20 years of his life Rutherford was director of
the Cavendish Laboratory in Cambridge, England. There, he influenced
the transition from little science to big science. Kapitza, Cockcroft, and
Walton were among those responsible for introducing large machines
and high costs into physics, and the electronic counters of C. E.
Wynn-Williams and Geiger also presaged the new look. Although these
departures from the “sealing wax and string” tradition were not entirely
to his taste and Rutherford. disliked looking for research funds, his
“boys” generally acquired the equipment needed. As president of the
Royal Society and later as chairman of the advisory committee to the
government’s Department of Scientific and Industrial Research, he was
in a position to exert considerable influence throughout the “Establish-
ment” of science.

A number of writers have pointed out that Rutherford said that the
energy of the atom would never be harnessed. In effect, the criticism
means that he failed to foresee a new physical phenomenon discovered
a year after his death in 1937. In the early days of radioactivity, when
Rutherford recognized that decaying radioelements eject alpha and
beta particles, he actually wondered if larger chunks of the atom also
broke off, but no evidence for what later was called fission could
then be found. Still, with Chadwick’s discovery of the neutron and
with the discovery of fission by Hahn, Rutherford had a connection
with applications of nuclear energy. We find his presence even in the
beginnings of fusion research, as when in 1934, with M. L. E. Oliphant
and Paul Harteck, he bombarded deuterium with deuterons. As a major
participant in the transition from classical to modern physics, it would
seem that the wave Rutherford created was even larger than he may
have thought!—LAWRENCE BADASH, Department of History, University
of California, Santa Barbara



