
Amerlcan Assoclatlon for the Advancement of Science 
Science serves its readers as a forum for the presentation 
ano c sc,sson of rrpolan' ss-es re a'ec 'o tne acdance. 
rep '  0' sc erce PC -C PC :re Dresenta'or o' rr nor :, or con- 
flicting points of view, rat6er than by publishing oniy material 
on which a consensus has been reached. Accordingiy, aii ar- 
ticles published in Science--including editorials, news and 
comment, and book reviews-are signed and refiect the indi- 
vidual views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the au- 
thors are affiliated. 

Publlsher: Wiiiiam D. Carey 

Edltor: Daniel E. Koshiand, Jr 

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

- ~ 

EDITORIAL STAFF 
Managlng Editor: Patricia A. Morgan 
Aaslstant Managing Edltora: Nancy J. Hartnagel, John E. 
Ringie 
Senlor Edltors: Eieanore Butz, Ruth Kuistad 
Asaoclate Edltors: Martha Collins, Barbara Jasny. Katrina L. 
Keiner, Edith Meyers, Phillip D. Szuromi, David F. Voss 
Letters Editor: Christine G~ibert 
Book Reviews: Katherine Livingston, editor, Deborah F. 
Washburn 
Thlr Week In Science: Ruth Levy Guyer 
Chlef Production Editor: Ellen E. Murphy 
Editing Department: Lois Schmitt, head; Caitiiin Gordon, 
Mary McDaniei, Barbara E. Patterson 
Copy Desk: Lyle L. Green, Sharon Ryan, Beverly Shields, 
Anna V~ctoreen 
Production Manager: Karen Schools 
Graphlca and Production: John Baker, assistant manager: 
Holly Bishop, Kathleen Cosimano, Eleanor Warner 
Covers Edltor: Grayce Finger 
Manuscript Systems Analyst: Wiiiiam Carter 

NEWS STAFF 
News Editor: Barbara J. Cuiiiton 
News and Comment: Colin Norman, deputy editor: Mark H. 
Crawford, Constance Hoiden, Ellot Marshail, Marjorie Sun, 
John Waish 
Research News: Roger Lewin, deputy editor: Deborah M. 
Barnes, Richard A Kerr, Gina Koiata, Jean L. Marx, Arthur L. 
Robinson, M. Mitchell Waidrop 
European Correspondent: David Dickson 

BUSINESS STAFF 
Assoclate Publlsher: Wiiiiam M. Miller, lii 
Business Stan Manager: Deborah Rivera-Wienhoid 
Membership ~ecrultment: Saenoo i n  n -co  e 
Member and Subscridion Records: Ann Raa an0 
Gulde to ~iotechnolog~ Products and lnstrimenta: 
Shauna S. Roberts 

ADVERTISING REPRESENTATIVES 
Director: Eari J. Scherago 
Production Manager: Donna Rivera 
Advertlslng Sales Manager: Richard L. Charies 
Marketing Manager: Herbert L Burkiund 
Salea: New York, NY 10036: J, Kev~n Henebry, 1515 Broad- 
way (212-730-1050): Scotch Plains, NJ 07076: C. Richard 
Caiiis, 12 Unami Lane (201-889-4873); Chicago, IL 60611: 
Jack Ryan, Room 2107, 919 N. Michigan Ave. (312.337- 
4973); San Jose, CA 95112: Bob Brindiey, 310 S. 16 St. (408- 
998.4690): Dorset, VT 05251: Fred W, Dieffenbach, Kent Hiii 
Rd. (802-867.5581). Damascus, MD 20872: Rick Sommer. 
24808 Shrubbery Hiii Ct. (301-972-9270): U.K., Europe: Nich- 
olas Jones, +44(0647)52918. 

instructions for contributors appears on page xi of the 19 De. 
cember 1986 issue. Editorial correspondence, including re- 
quests for permission to reprint and reprint orders, shouid be 
sent to 1333 H Street, NW, Washington, DC 20005. Teie- 
phone: 202-326-6500. 

Materials Science 

M aterials science is currently experiencing major advances, both in basic under- 
standing and in applications. Indeed, one of the great strengths of the field has 
been the close connection between the pure and applied aspects of the science. In 

this issue we present some exciting developments in materials science. Future issues will 
bring articles on areas not covered here. 

Most of the topics are covered from the viewpoint of physical attributes rather than 
applications. In each article, however, we see a variety of applications to diverse areas 
ranging from structure to electronics. And, as the applications are broad, the field 
encompasses contributions from chemistry, solid-state physics, and electrical engineering, 
among others. 

We start with disordered materials by Cheng and Johnson. Amorphous solids have 
been shown to have some remarkable properties. Active interests include synthesis of 
noncrystalline materials, atomic scale structural modeling, electronic structure and proper- 
ties, transport and kinetic processes, and phase transitions. New conceptual developments 
deal with interesting aspects of the lack of long-range order. Glass describes new 
developments in optical materials. Display technologies have been a noteworthy area that 
has shown remarkable advances, but optics now appear in other areas of technology as well. 
These include optical devices at higher bandwidths than are possible with traditional 
methods, and the generation and transmission of very high energy densities (for example, in 
laser fusion) where spectacular advances are making new technologies viable. 

Spaepen discusses recent advances in controlling the microstructure of metallic systems. 
Rapid solidification technology has revolutionized our ability to synthesize metals with new 
and important properties. In increasing order of metastability, the solidification product can 
be one with a finer grain size, a supersaturated solution, a metastable crystalline phase, or, if 
no crystallization occurs, a glass. One result has been the extraordinary discovery of 
icosahedral quasicrystals. Both metallic glasses as well as new crystalline materials play an 
important role. Ultrarapid heating and cooling techniques reveal new aspects of the kinetics 
of solidification. 

Proceeding to more ordered materials, Baer, Hiltner, and Keith discuss hierarchical 
structure in polymeric materials, describing elegant new methods for controlling macroscop- 
ic properties by manipulating the chemical and physical aspects of synthesis. They focus on 
the molecular, nano-, micro-, and macrolevels and show how interactions at and between 
these levels affect each other. Semicrystalline, liquid crystalline, and amorphous polymers 
having flexible chains, rigid macromolecules, and multiphase components, respectively, have 
very different properties. From studies of biocomposites in natural polymeric systems 
important lessons can be learned and applied to synthetic materials. 

Narayanamurti describes some exceptional examples of artificially structured materials. 
Molecular beam epitaxy and metal-organic chemical vapor deposition allow one to structure 
new materials on an atomic scale, resulting in the observation of new physical phenomena. 
New classes of electronic devices based on band-gap and wave function engineering.arise 
from this work. New instrumentation plays a critical role in characterizing these materials. 

Finally, Ehrenreich addresses the issue of theory in materials science. His insights into 
the role of theory in this strongly experimentally based science help tie together the basic 
science, its applications, and future developments that we may expect to see. 

The diversity of the problems being attacked and solved, and the impressive progress 
already recorded, augurs well for more advances in this important science and technology. 
Helped by an also continuing advance in instrumentation and ancillary technologies, we 
expect continuing revelations.-JOHN I. BRAVMAN, Department of Chem&y) Stanford 
University, Stanford) CA 94305 
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