
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 advance- 
ment of science, including the presentation of m~nority or con- 
flicting points of view, rather than by publishing only material 
on which a consensus has been reached. Accordingly, all ar- 
ticles published in Science-including editorials, news and 
comment, and book reviews-are signed and reflect the indi- 
vidual views of the authors and not oflicial points of view 
adopted by the AAAS or the institutions with which the au- 
thors are affil~ated. 

Publisher: Richard S. Nicholson 

Editor: Dan~el E. Koshland, Jr. 

News Editor: Ellis Rubinste~n 

Managing Editor: Patricia A. Morgan 

Deputy Editors: Philip H. Abelson (Engineering and Applied 
Sciences); John I. Brauman (Physical Sciences) 

EDITORIAL STAFF 
Assistant Managing Editor: Nancy J. Hartnagel 
Senior Editor: Eleanore Butz 
Associate Editors: Keith W. Brocklehurst, Martha Coleman, 
R. Brooks Hanson, Barbara Jasny, Katrina L. Kelner, Edith 
Meyers, Linda J. M~ller, Phillip D Szuromi, David F. Voss 
Leners Editor: Christine Gilbert 
Book Reviews: Kather~ne Livingston, editor; Susan Milius 
This Week in Sclence: Ruth Levy Guyer 
Contributing Editor: Lawrence I. Grossman 
Chief Production Editor: Ellen E. Murphy 
Editing Department: Lois Schmitt, head, Mary McDaniel, 
Patricia L. Moe, Barbara P. Ordway 
Copy Desk: Joi S. Granger, Jane Hurd, MaryBeth Shartle, 
Beverly Shields 
Production Manager: Karen Schools Colson 
Assistant Production Manager: James Landry 
Art Director: Yolanda M. Rook 
Graphics and Production: Holly Bishop. Catherine S Siskos 
Covers Editor: Grayce Finger 
Manuscript Systems Analyst: Willlam Carter 

NEWS STAFF 
Correspondent-at-Large: Barbara J. Culliton 
Deputy News Editors: Roger Lewin, Colin Norman 
News and CommenVResearch News: William Booth, Greg- 
ory Byrne, Mark H Crawford, Constance Holden, Richard A. 
Kerr, Eliot Marshall, Jean L. Marx, Robert Pool, Leslie Rob- 
erts, Marjorie Sun, M. Mitchell Waldrop 
European Correspondent: Davld Dickson 
Contributing Writer: John Walsh 

BUSINESS STAFF 
Circulation Director: John G Colson 
Fulfillment Manager: Ann Ragland 
Business Staff Manager: Deborah Rivera-Wienhold 
Classified Advertising Supervisor: Karen Morgenstern 
Guide to Biotechnoiogy Products and instruments: 
Shauna S. Roberts 

ADVERTISING REPRESENTATIVES 
Director: Earl J. Scherago 
Traffic Manager: Donna Rivera 
Traffic Manager (Recruitment): Gwen Canter 
Advertising Sales Manager: Richard L. Charles 
Marketing Manager: Herbert L. Burklund 
Employment Sales Manager: Edward C. Keller 
Sales: New York, NY 10036; J. Kevin Henebry, 1515 Broad- 
way (212-730-1050); Scotch Plains, NJ 07076: C. Richard 
Callis, 12 Unami Lane (201-889--4873); Chicago, lL 60914: 
Jack Ryan, 525 W. Higgins Rd. (312-885-8675); San Jose, CA 
951 12: Bob Brindley, 310 S. 16th St. (408-998-4690); Dorset, 
VT 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867-5581); 
Damascus, MD 20872: Rick Sommer. 11318 Kinas Vallev Dr. 
(301-972-9270); U.K., Europe: Nick Jones, +44(6647)52918: 
Telex 42513; FAX (0647) 52053. 

information tor contributors appears on page XI of the 31 
March 1989 issue. Editorial correspondence, including 
requests for permission to reprint and reprint orders, should 
be sent to 1333 H Street, NW, Washington. DC 20005. Tele- 
phone: 202-326-6500. Advertising correspondence should 
be sent to Tenth Floor, 1515 Broadwav. New York. NY 10036. 
Telephone 212-730-1050 or WU ~elex.968082 SCHERAGO, 
or FAX 212-382-3725 

The Confusion Profusion 

T he exciting prospect of cold fusion seems to be diminishing from a hurricane to an 
April shower. The results are certainly not all in yet, but the early promise of untold 
energy is disappearing amid the relentless detail of careful electrochemical experi- 

ments and heat balances. The cold fusion incident has been unfortunate in many respects, 
but it has yielded some valuable lessons that suggest that the dark cloud may have a 
palladium lining. 

The first lesson is that the merit in the established scientific procedure of exposing one's 
findings to peer review before publicizing results is reaffirmed. Peer review has merit for 
authors, who get good feedback; it has merit for other scientists, who get a screening of the 
research most likely to be valuable to them; and it has merit for the press and the public, who 
cannot be expected to have complex scientific expertise. The volumes of newsprint devoted 
to the cold fusion incident and the wasted effort of scientists who tried to duplicate 
experiments for which there were no details demonstrate why scientists are skeptical of 
results that first appear in the general press rather than in scholarly journals. 

Before scientists become too critical about press coverage, however, it is important to 
recognize that discoveries with major implications for societal change are difficult to 
suppress. The open atmosphere of academia inevitably means that graduate students, 
postdoctoral fellows, colleagues, and visitors will learn of experiments in progress, and if 
these have important implications, the gossip circuit and the computer network will spread 
news of the work that the scientists might well prefer to confine temporarily to the 
laboratory. This does not excuse premature press releases or incomplete experiments, 
because the more important the conclusion the more careful should be the experiment. But 
it does explain that leaks occur and that once the genie gets out of the bottle the bottle 
openers will lose control. 

Another lesson from the cold fusion flap should give insight to those embroiled in the 
controversy between scientists and legislators about scientific fraud. No question of fraud 
has arisen in the fusion experiments, but the rush of other scientists to duplicate them is 
illustrative of what happens in any major discovery--correct, incorrect, cutting edge, 
premature, or fraudulent. The argument of most scientists, that fraud is not widespread in 
science, represents faith in a law that is illustrated by the fusion confusion. The law might be 
stated simply as, "The bigger the result the more quickly it is going to be checked." The 
process of science itself ensures that every major discovery, or claim to a discovery, will be 
checked in a very short period of time. When scientists oppose the advocacy of large 
bureaucracies to investigate fraud, they do so not because they are indifferent to fraud or 
want to suppress bad publicity, but because their experience has engendered trust that there 
is a correlation between the importance of a finding and the rapidity of its verification or 
falsification. Some minor incorrect results may escape detection for a time, but major ones 
will not. The reality of that process is illustrated by the rush to challenge the cold fusion 
results. The "establishment" cannot suppress a revolutionary concept, and the revolutionar- 
ies cannot escape the detailed scrutiny of their colleagues. 

Authors have a responsibility to be their own devil's advocates and do appropriate 
control experiments. Peer review is a screening system to prevent the wasted effort and 
exaggerated expectations that can be generated by poor scholarship on a seductively 
important problem. When these procedures are bypassed they lead to delays and wasted 
effort, but inevitably scientists by instinct and obligation will do the experiments to 
challenge any new or unexpected finding. And if it turns out that there was great sloppiness 
and premature publicity, the fallout will and should be severe for those responsible for the 
unfulfilled expectations. 

The high visibility of this event may perhaps enhance public understanding that the 
procedures of science are designed to hasten arrival at the truth. That truth will eventually 
emerge from the profusion of stories and opinion on cold fusion in the standard scientific 
way: it will not come through an edict by an august figure such as the President's science 
adviser or the presidents of the American Physical Society or of the American Chemical 
Society. It will not be produced by interminable legal actions leading to the Supreme Court. 
It will be manifested by scientists all over the world, devising increasingly clever experiments 
to check the propositions that have been advanced. It is the quality of those experiments that 
will finally determine whether cold fusion is a r e d i t y . - - D ~ ~ ~ ~ ~  E. KOSHLAND, JR. 
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