
Amerlcan Assoclatlon for the Advancement of Science 
Scrence serves t s  readers as a forum for the presentaton 
and discusson of mportant issues related to the advance- 
ment of scence, including the presentation of minor~ty or con- 
flicting ponts of view, rather than by publishing only materlal 
on whch a consensus has been reached. Accordingly, a ar- 
ticles published n Science--1ncludng editorials, news and 
comment, and book revlews-are signed and reflect the indi- 
vidual views of the authors and not offic~al polnts of vlew 
adopted by the AAAS or the lnst~tutions with whch the au- 
thors are afflated. 

Pubilsher: W l a m  D Carey 

Editor: Daniel E. Koshand Jr 

Deputy Editors: Phlip H Abeson (Engineering and Applied 
Sciences), John I Brauman (Physical Scrences) Gardner 
Lindzey (Social Sciences) 

EDITORIAL STAFF 
Managing Edltor: Patrcia A. Morgan 
Assistant Managing Editors: Nancy J. Hartnagel, John E 
R~ngle 
Senior Editors: Eeanore Butz, Ruth Kustad 
Associate Editors: Martha Coll~ns, Barbara Jasny, Katrina L 
Kener, Ed~th Meyers, Dav~d F Voss 
Letters Editor: Christine Gilbert 
Book Reviews: Katherne Livingston, editor; Deborah F 
Washburn 
This Week in Sclence: Ruth Levy Guyer 
Chief Production Editor: Ellen E. Murphy 
Editlng Department: LOIS Schmitt, head, Caitiin Gordon, 
Mary McDaniel Barbara E. Patterson 
Copy Desk: Lyle L Green, Sharon Ryan. Beverly Shields, 
Anna Victoreen 
Production Manager: Karen Schools 
Graphics and Production: John Baker, assistant manager, 
Holly Bishop, Kathleen Cosimano. Eleanor Warner 
Covers Edltor: Grayce F~nger 
Manuscript Systems Analyst: W~l l~am Carter 

NEWS STAFF 
News Edltor: Barbara J CulI~ton 
News and Comment: Colin Norman, deputy editor, Mark H. 
Crawford, Constance Hoden, Elot Marshall, Marjore Sun, 
John Walsh 
Research News: Roger Lewn, deputy edrtor: Deborah M. 
Barnes, Richard A. Kerr Gna  Kolata, Jean L. Marx, Arthur L 
Rob~nson, M. Mitchell Waldrop 
European Correspondent: Davd Dickson 

BUSINESS STAFF 
Associate Publisher: William M. Miller, Ill 
Buslness Staff Manager: Deborah Rivera-Wienhold 
Ciasslfied Advertising: Leo Lewis 
Membership ~ecruitment: G/.eaoo ,r -.:a e 
Member and Subscri~tion Records: A*- aaa a-a 
Gulde to ~ i o t e c h n o i o ~ ~  Products and inatriments: 
Shauna S Roberts 

ADVERTISING REPRESENTATIVES 
Dlrector: Earl J. Scherago 
Production Manager: Donna Rivera 
Advertislng Sales Manager: Rchard L Charles 
Marketing Manager: Herbert L Burklund 
Sales: New York NY 10036. J. Kevin Henebry, 1515 Broad- 
way (212-730-1050): Scotch Plains, NJ 07076: C R~chard 
Cal~s,  12 Unam~ Lane (201-889-4873); Ch~cago, L 6061 1: 
Jack Rvan Room 2107 919 N. Michiaan Ave. (312.337- 
4973).  an Jose, CA 95112. Bob Br~n;dle~, 310'5. 16 St. (408 
998-4690): Corset, VT 05251. Fred W. Dieffenbach, Kent Hill 
Rd (802-867-5581). 

Instructions for contrbutors appears on page xi of the 26 
September 1986 ssue. Edtorial correspondence, including 
requests for permission to reprint and reprint orders, should 
be sent to 1333 H Street, NW, Washington, DC 20005 Tee- 
phone. 202-326-6500. 

Advertising correspondence should be sent to Tenth Floor 
1515 Broadway, NY 10036. Telephone 21 2-730-1 050 

Surfaces 

T he surface region of a solid can be thought of as a new phase of matter; its chemical 
composition often differs from that of the bulk. Atomic arrangements at or near the 
surface and electronic structures also differ from those in the solid. New and 

improved methods of observing inorganic surfaces are leading to findings that are important 
to fimdamental science. The precise behavior of atoms at the surface is crucial in many 
practical applications, including catalysis, corrosion, adhesion, and lubrication. With further 
reduction in dimensions of microelectronic devices and increased use of epitaxial layers, 
surface effects will take on enhanced importance. This issue samples some of the activities of 
surface scientists. 

The scanning tunneling microscope has been modified by Tromp, Hamers, and 
Demuth to permit simultaneous study of the electronic and geometric structure of Si ( l l1)  
and Si(001) surfaces. They report observations on the electronic structure of single atoms on 
silicon surfaces. Silicon atoms are bound covalently in crystals, and it has been known that 
the discontinuity at the surface leads to a rearrangement (reconstruction) of surface atoms to 
minimize the number of dangling bonds. The new results correlate atomic position with 
electronic quantum states. The authors project broad usefulness for their type of equipment 
in further studies. Examples are crucial defect states in electronic devices and the role of 
adsorbed foreign elements in catalysis. 

Unlike semiconductors, the surfaces of most pure metals are not reconstructed. 
However, Noonan and Davis note that the distance between the layer at the surface and the 
second layer is in general reduced-in one example, 8.5 percent. The surface composition of 
alloy samples is often drastically different from the bulk. For example, in a Pt7*Niz2 alloy, the 
surface layer was enriched to about 99 percent platinum, whereas the second layer was only 
30 percent platinum. 

Engel has constructed a helium atomic beam apparatus for observing scattering from 
surfaces. The helium beam has an effective wavelength comparable to atomic spacings in 
surfaces, and the apparatus has features that give it great flexibility. It can be particularly 
sensitive to vacancies or kinks on surfaces and to adsorbed molecules. Most of our present 
understanding of hydrogen adlayers on various metal surfaces has come from atom beam 
diffraction experiments. 

Madey has reviewed studies of electron and photon desorption of adsorbed gases from 
surfaces. These studies have shown that desorbed ions do not generally come off in an 
isotropic manner but in directions that are determined by the orientation of the surface 
molecular bonds. It is known that when CO is bound to Ni ( l l1 )  the atom bonded to nickel 
is carbon, and the CO stands upright. Electron-induced desorption leads to escape of 0' in 
the direction of the surface normal. Thus measurements of the electron-stimulated 
desorption ion-angular patterns yield direct information about the geometrical structure of 
molecules in surface layers. Experiments show that CO stands up on Ru(001), that CO lies 
down on Cr(llO), and that CO is tilted on surfaces such as Pd(210). 

Celotta and Pierce are part of a group that has developed instrumentation for polarizing 
electrons to study magnetic surfaces. Earlier they showed that they could obtain a good 
source of polarized electrons by shining circularly polarized light on GaAs. Recently, they 
have developed a small and simple polarization detector that will doubtless find a large 
number of applications in surface studies. One example of a relation between surface 
electronic structure and magnetism is the change induced by chemisorption of CO on 
Ni( l l0)  surface. It was found that the adsorption of one CO molecule eliminated the 
equivalent of two nickel surface atom magnetic moments. 

If microelectronics devices are to be reliable, the behavior of surface materials must be 
understood and the agents that can cause corrosion and other failure must be identified. 
Comizzoli and co-workers report on the many kinds of chemical and physical effects that 
must be minimized.-PHILIP H. ABELSON 
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