
23 May 1980, Volume 208, Num 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- 
views-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 af- 
filiated. 

Editorial Board 
1980: RICHARD E. BALZHISER, WALLACE S. BROECK- 

ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- 
ANT W. ROSSITER, VERA C. RUBIN, MAXINE F. SINGER, 
PAUL E. WAGGONER, F. KARL WILLENBROCK 

1981: PETER BELL, BRYCE CRAWFORD, JR., E. PETER 
GEIDUSCHEK, EMIL W. HAURY, SALLY GORDON 
KOHLSTEDT, MANCUR OLSON, PETER H. RAVEN, 
WILLIAM P. SLICHTER, FREDERIC G. WORDEN 

Publisher 
WILLIAM D. CAREY 

Editor 
PHILIP H. ABELSON 

Editorial Staff 
Managing Editor Business Manager 
ROBERT V. ORMES HANS NUSSBAUM 
Assistant Managing Editor Production Editor 
JOHN E. RINGLE ELLEN E. MURPHY 

News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE 
MACK 

Research News: BEVERLY KARPLUS HARTLINE, 
RICHARD A. KERR, GINA BARI KOLATA, JEAN L. 
MARX, THOMAS H. MAUGH II, ARTHUR L. ROBINSON. 
Editorial Assistant, FANNIE GROOM 

Consulting Editor: ALLEN L. HAMMOND 
Associate Editors: ELEANORE BUTZ, MARY DORF- 

MAN, SYLVIA EBERHART, RUTH KULSTAD 
Assistant Editors: CAITILIN GORDON, STEPHEN KEP- 

PLE, LOIS SCHMITT 
Book Reviews: KATHERINE LIVINGSTON, Editor; 

LINDA HEISERMAN, JANET KEGG 
Letters: CHRISTINE KARLIK 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; YA 

LI SWIGART, HOLLY BISHOP, ELEANOR WARNER; 
MARY MCDANIEL, JEAN ROCKWOOD, LEAH RYAN, 
SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Assistant to the Editors: JACK R. ALSIP 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: 
Advancesci, Washington. For "Instructions for Contrib- 
utors," write the editorial office or see page xi, Science, 
28 March 1980. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

23 May 1980, Volume 208, Num 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and book re- 
views-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 af- 
filiated. 

Editorial Board 
1980: RICHARD E. BALZHISER, WALLACE S. BROECK- 

ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- 
ANT W. ROSSITER, VERA C. RUBIN, MAXINE F. SINGER, 
PAUL E. WAGGONER, F. KARL WILLENBROCK 

1981: PETER BELL, BRYCE CRAWFORD, JR., E. PETER 
GEIDUSCHEK, EMIL W. HAURY, SALLY GORDON 
KOHLSTEDT, MANCUR OLSON, PETER H. RAVEN, 
WILLIAM P. SLICHTER, FREDERIC G. WORDEN 

Publisher 
WILLIAM D. CAREY 

Editor 
PHILIP H. ABELSON 

Editorial Staff 
Managing Editor Business Manager 
ROBERT V. ORMES HANS NUSSBAUM 
Assistant Managing Editor Production Editor 
JOHN E. RINGLE ELLEN E. MURPHY 

News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER J. 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE 
MACK 

Research News: BEVERLY KARPLUS HARTLINE, 
RICHARD A. KERR, GINA BARI KOLATA, JEAN L. 
MARX, THOMAS H. MAUGH II, ARTHUR L. ROBINSON. 
Editorial Assistant, FANNIE GROOM 

Consulting Editor: ALLEN L. HAMMOND 
Associate Editors: ELEANORE BUTZ, MARY DORF- 

MAN, SYLVIA EBERHART, RUTH KULSTAD 
Assistant Editors: CAITILIN GORDON, STEPHEN KEP- 

PLE, LOIS SCHMITT 
Book Reviews: KATHERINE LIVINGSTON, Editor; 

LINDA HEISERMAN, JANET KEGG 
Letters: CHRISTINE KARLIK 
Copy Editor: ISABELLA BOULDIN 
Production: NANCY HARTNAGEL, JOHN BAKER; YA 

LI SWIGART, HOLLY BISHOP, ELEANOR WARNER; 
MARY MCDANIEL, JEAN ROCKWOOD, LEAH RYAN, 
SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD G. SOMMER 
Assistant to the Editors: JACK R. ALSIP 
Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: 
Advancesci, Washington. For "Instructions for Contrib- 
utors," write the editorial office or see page xi, Science, 
28 March 1980. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J. SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- 
igan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- 
igan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657- 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent 
Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 

iber 4446 iber 4446 BSCIE NCE BSCIE NCE 

Advanced Technology Materials 
Major industries with total annual sales of over $500 billion are in- 

tensively engaged in the development of new and better materials. Their 
efforts are crucial to innovations that will render this nation more energy- 
efficient and more capable of meeting international competition in the fu- 
ture. The internal atmosphere of the best R & D laboratories is favorable to 
the speedy translation of research results into applications. Because the 
companies recognize that their future depends on research, the scientists 
involved enjoy excellent support and are provided with abundant facilities. 
Some of their equipment defines the state of the art. In many areas of 
science pertinent to materials, industrial scientists are the pioneers. 
They have contributed most of the articles for this issue. 

Three general groups of materials are involved: (i) polymers, (ii) metals, 
alloys, oxides, and silicates, and (iii) electronic materials, primarily semi- 
conductors. New kinds of polymers continue to be discovered having 
special properties such as great strength, high thermal and chemical 
stability, or electrical conductivity. Fundamental understanding of the 
behavior of polymers is being obtained by use of NMR and other experi- 
mental tools, which give quantitative guidance in efforts to formulate 
superior products. Major activity, though, is devoted to combining already 
available monomers and polymers to form objects with desired properties 
superior to those of a pure polymer. For example, combinations of layers 
of polymers can lead to containers that are tough, strong, and resistant 
to passage of oxygen. Mechanical properties can be greatly altered by incor- 
poration of reinforcing fibers, inert materials, or gases. The new products 
are finding many uses in energy-saving applications. 

In their studies of materials, chemists and physicists have roamed 
throughout the periodic table and have made countless combinations of ele- 
ments and tested them in various proportions. Such work has led to new 
superconductors and to improved permanent magnets that require less im- 
ported cobalt than earlier types. Major advances are being made in improv- 
ing the strength of materials. One method takes advantage of the fact that 
some crystals have great unidirectional strength. Another development is 
the creation of low-alloy, high-strength steels. Even more spectacular has 
been the development of glassy metals. When liquid mixtures are cooled 
very rapidly, the resultant solids may have strengths 15 times that of prod- 
ucts cooled more slowly. At the same time, other properties such as mag- 
netic permeability and freedom from corrosion may also be greatly im- 
proved. A research effort of great importance is the work to develop 
superior specific catalysts. This involves detailed understanding of the 
interactions among atoms at surfaces. Improvements of as much as a fac- 
tor of 1012 have been obtained in speeds of reaction. When combined with 
high specificity, such performance leads to major energy savings. The re- 
search effort on catalysts has also led to the development of zeolite cage 
structures capable of catalyzing the conversion of methanol to gasoline. 

During the past decade the most dynamic area of technology has been in 
exploitation of the potential of semiconductors such as silicon. The elec- 
tronics revolution continues with considerable emphasis on obtaining more 
transistors per chip and better, lower cost computer memories. But other 
frontiers are under scrutiny. Semiconductors such as GaAs (III-V com- 
pounds) may be the key to even faster, better computers. Such compounds 
have already proved useful for lasers and light-emitting diodes. A different 
approach to increasing the speed of computation is through the develop- 
ment of Josephson-type devices that function at cryogenic temperatures. 
Another activity is work to develop superior photovoltaic materials. 

One of the fastest growing applications of new materials is in prosthetic 
devices. This year, between 2 million and 3 million such devices will be 
implanted in humans, creating an interesting set of interactions between 
living and nonliving substances.-PHILIP H. ABELSON 
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