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Welcome to Denver! On behalf of the
Program Committee we are pleased to
present this Program for the 41st National
Symposium of the American Vacuum
Society. The Symposium, comprising
technical sessions of the Society’s eight
divisions, three Topical Conferences, the
short course program, and the Equipment
Exhibition, is being held in the Colorado
Convention Center. Many of the busi-
ness functions are held in the headquar-
ters hotel, the Radisson, located a few
blocks from the Convention Center.

Both the Convention Center and the
Radisson are located in the heart of
downtown Denver, ideally situated to
take advantage of the many cultural, his-
toric, dining, and shopping attractions of
the city. We think you will find Denver a
convenient and exciting city to hold the
AVS National Symposium.

Equally exciting is the technical pro-
gram that we have assembled for this
year. Ninety-two technical sessions and
eighteen poster sessions make this the
largest technical program yet offered by
the AVS. Approximately one thousand
papers selected from over 1300 abstracts
are included in the meeting. In the tradi-
tion of the AVS, each Division offers a
broad range of topical material and a
selection of invited speakers representing
the best current work in their fields.

There is always a large overlap of
interest among division programs, and
this year we are attempting a new means
of coordinating these interdisciplinary
interests. We have identified four Focus
Areas within the program. These repre-
sent either major new topical areas that
are being introduced to the program, or
areas of where a common thread of inter-

Greetings

est runs through a number of divi-
sions. We have scheduled Focus Area
sessions in a sequential fashion through
the week.

The four Focus Areas for this meeting
are 1) Si-Based Optoelectronics; 2)
Sensors, in-situ Diagnostics, and Process
Control; 3) Nanostructure Fabrication and
Atomic Scale Manipulation of Surfaces;
4) Surface Contamination and Control.

Focus Area sessions are highlighted in
the Program at a Glance and also in the
“Calendar of Events.”

Three Topical Conferences are also
featured at this year's meeting. NANO
3, the Third International Conference on
Nanometer-Scale Science and Tech-
nology is being sponsored by the
Nanometer-Scale Science and Tech-
nology Division. This program is
designed to provide a forum for the sci-
ence and technology of phenomena in
many diverse fields which are apparent
on the nanometer scale. NANO 3 also
offers a special plenary session on
Monday morning, and a Monday
evening reception for NANO 3 atten-
dees. Two additional topical confer-
ences are making repeat appearances
after their enthusiastic reception at last
year's meeting. The Manufacturing
Science and Technology Topical
Conference continues our efforts to pro-
vide the research community with per-
spective and familiarity with manufac-
turing issues that present opportunities
for research and to highlight AVS
research that delivers or promises sub-
stantial relevance to manufacturing.
The conference is again co-sponsored by
the IEEE. The Biomaterials Interfaces
Topical Conference provides a forum

Thomas M. Mayer
Program Chair

where biotechnologists and interface sci-
entists can share their perspective views
on the research and development oppor-
tunities with biomaterials.

Monday at 12:45 p.m. features the
Plenary Address for this year's meeting.
Our speaker is Dr. John Armstrong, Vice
President, Science and Technology of
IBM (retired). Dr. Armstrong's address
titled, "The Role of Research in the
Technological Balance of Power,"
examines the needs and directions of sci-
ence and technology in an increasingly
international economy and what contri-
butions research can make in this new
economic environment.

Wednesday evening occasions the
annual AVS Awards Assembly and
Reception. All Symposium registrants
are welcome to attend and congratulate
this year's AVS award winners.

As always, the Manufacturers Exhibit
is a major part of the AVS Symposium.
The Exhibit is held Tuesday through
Thursday in the Convention Center. A
special poster session on New Vacuum
Products is scheduled for Wednesday at
5:00 p.m. in Ballroom 4 of the Con-
vention Center.

The Convention Center is also the site
of the Short Course Program. These
courses run concurrently with the AVS
Symposium.

The Local Arrangements Committee,
chaired by Pete Sheldon will be avail-
able to assist you throughout the week.
For our traveling companions, a full and
interesting Companions Program is
available to take advantage of the plenti-
ful and unusual entertainment, recre-
ational, and cultural activities available
in the Denver area.

Ellen B. Stechel
Program Vice Chair
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General Information

INTRODUCTORY
MEMBERSHIP OFFER

If you have paid the $295 or $335
non-member registration fee, we invite
you to apply for membership through
our Introductory Membership Invitation.
Non-members who apply and are
accepted for AVS membership during
the Symposium may have $60 of their
non-member registration fee transferred
and credited to their 1995 membership
dues. Membership application forms are
available at the registration desk and the
Education Center.

Completed applications must be sub-
mitted to the Education Center staff for
processing during THE WEEK OF
THE SYMPOSIUM ONLY.

TRANSPORTATION
INFORMATION

16th STREET SHUTTLE SER-
VICE - Getting around Denver is easy
and convenient. Once downtown, you
will find the shuttles on the 16th Street
Mall to be free as well as fast, running
between the Lower Downtown Historic
District in the northwest and Civic
Center Park and the State Capitol in the
southeast approximately every 90 sec-
onds.

Most of the hotels listed above are
located within one or two blocks of the
16th Street Shuttle. The stop for the
Convention Center is California and
16th, which is only two blocks from the
Convention Center.

FOURTEENTH AVS RUN

The Fourteenth Annual AVS Run will
be held on Wednesday, October 26th. A
map identifying the starting point will be
provided at the race registration desk.
The race site will be along the Platte
River.

The run donation is $15.00 US (late
fee after October 3). This includes a
high-quality, commemorative tee-shirt,
race numbers, awards (in many age cate-
gories) and post-race refreshments. All
runners, competitive or a bit less serious,
are invited to participate.

The CORPORATE DIVISION RACE
will again be held. Each team needs at
least three members, all working for the
same organization. Contact the race
director to register teams.
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CREDITS:
Program Editor — Angela Mulligan
Abstract Editor — Lynn Pizzo

Cover Image:
Domain structure of a two dimensional Ag-Cu alloy,
Courtesy of Bob Hwang, Sandia National Labs
Livermore, CA
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William D. Westwood, Secretary
Bell-Northern Research Ltd.

N. Rey Whetten, Technical Director,

Treasurer

H. Frederick Dylla,
Immediate Past President, CEBAF

1994 OFFICERS AND DIRECTORS —

President

John R. Noonan

Argonne National Laboratory
Bldg. 378T Room #130

9700 S. Cass Avenue
Argonne, IL 60439

Tel: 708/252-9254

Fax: 708/252-5948

Bruce D. Sartwell

James S. Solomon
University of Dayton

Roger L. Stockbauer

US Naval Research Laboratory

Louisiana State University

President-Elect

John H. Weaver

University of Minnesota

Dept. of Chem Engrg & Matls Sci
151 Amundson Hall

Minneapolis, MN 55455

Tel: 612/625-6548

Fax: 612/625-6043

Eric M. Stuve

University of Washington
Patricia A. Thiel

Towa State University
Christine B. Whitman
CVC Products Inc.

1994 LOCAL ARRANGEMENTS COMMITTEE

Peter Sheldon, Chair
Nationa! Renewable Energy Lab.

Lawrence Kazmerski, Vice Chair
National Renewable Energy Lab.

Grant Armstrong, MKS Instruments
Food Services Coordinator

Sally Asher, NREL
Audio-Visual Coordinator

Tom Christensen, Univ of Colorado
Registration Coordinator, Local

Lucy Czanderna,
Companions Program Coordinator, Local

Tim Gessert, NREL
Poster Session, Asst Coordinator

Phyllis Greene
Registration Coordinator

Doug Jones, Omega Analytical Services
Treasurer

Deirdre Lavallee, MKS Instruments
Exhibit/Publicity Coordinator

Mona Lilien, Granville Phillips
Food Services Asst Coordinator

Art Nelson, NREL
Science Educators Coordinator

David Niles, NREL
Facilities Coordinator

Roland Pitts, NREL
Facilities Coordinator

Jim Sites, Colorado State University
Poster Session Coordinator

Bernie Smilak, Quivas Group
Short Course Coordinator

Virginia Whetten
Companions Program Coordinator
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Thomas M. Mayer, Chair
Sandia National Labs, MS 0344
Albuquerque, NM 87185-0344
Tel: 505/844-0770

Fax: 505/844-5470

Ellen B. Stechel, Vice Chair
Sandia National Labs, MS 0345
Albuquerque, NM 87185-0345
Tel: 505/844-2436

Fax: 505/844-5459

N. Rey Whetten, AVS Technical Dir
American Vacuum Society

120 Wall Street, 32nd Floor

New York, NY 10005

Tel: 212/248-0328

Fax: 212/248-0245

Marion Churchill, Meetings Manager
American Vacuum Society

120 Wall Street, 32nd Floor

New York, NY 10005

Tel: 212/248-0327

Fax: 212/248-0245

Lynn Pizzo, Conference Secretary
Xerox Webster Research Center
800 Phillips Road, 0114-41D
Webster, NY 14580

Tel: 716/422-4978

Fax: 716/242-8928

Applied Surface Science Division
J.T. GRANT, CHAIR

University of Dayton

A.W. Czanderna, NREL

G.D. Davis, Martin Marietta Lab

R.W. Linton, Univ of North Carolina

G.C. Nelson, Sandia National Lab

A.L. Testoni, Digital Equipment Corp.

Electronic Matls & Processing Div

F.A. HOULE, CHAIR

IBM Almaden Research Center

F.G. Celii, Texas Instruments

S.M. George, Univ of Colorado

H.P. Gillis, Georgia Inst of Tech

LP. Herman, Columbia University

P.H. Holloway, Univ of Florida

G. Lucovsky, North Carolina State Univ
P. Mooney, IBM

M. Olmstead, Univ of Washington

Nanometer-Scale Science and

Technology/NANO 3
R.J. COLTON, CHAIR NST
Naval Research Lab

R. Hamers, Univ of Wisconsin
M. Reed, Yale University

C. Teague, NIST

NANO 3

C.R.K. MARRIAN, CHAIR

Naval Research Lab

H. Ahmed, Cambridge University, UK

C.L. Bai, Chinese Academy of Sciences,
China

J.A. Dagata, NIST

M.-H. Hara, RIKEN, Japan

Y. Kuk, Seoul National Univ., Korea

H. Launois, CNRS, France

S.M. Prokes, Naval Research Lab

J.P. Rabe, Max-Planck Inst, Germany

D. Rugar, IBM Almaden Research Center

H. Tokumoto, Natl Inst for Advanced Res,
Japan

Plasma Science & Technology Div
J.L. CECCHI, CHAIR

University of New Mexico

M. Barnes, LAM Research

L. Ephrath Cecchi, Sandia National Labs
D. Denton, Univ of Wisconsin

S.M. Gorbatkin, Oak Ridge National Lab
R.A. Gottscho, AT&T Bell Labs

D.B. Graves, Univ of California, Berkeley
W.L. Hsu, Sandia National Labs
H.-G.Kim, University of Rochester

M.J. Kushner, University of Illinois

T.C. Lee, AT&T Bell Labs

M. Nakamura, Fujitsu Ltd

S. Pang, University of Michigan

J.L. Shohet, University of Wisconsin

S. Tachi, Hitachi, Ltd

Surface Science Division

J.C. HEMMINGER, CHAIR

Univ of California, Irvine

E. Carter, Univ of California, Los Angeles
S. Chiang, IBM

J. Cowin, Battelle Pacific Northwest Labs
L.H. Dubois, ARPA

T. Engel, University of Washington

G. Fisher, General Motors Research Lab
J.E. Reutt-Robey, Univ of Maryland

P. Thiel, Iowa State University

B. Tonner, Univ of Wisconsin

M.J. Weaver, Purdue University

D. Zehner, Oak Ridge National Labs

Thin Film Division

B.P. HICHWA, CHAIR

Optical Coatings Lab Inc

C. Aita, Univ of Wisconsin, Milwaukee
S. Barnett, Northwestern University

D. Chatterjee, Eastman Kodak Co

D. Glocker, Kodak VCER Lab/CTD/MRE
R.A. Hoffman, Alcoa Tech Center
W.L. Hsu, Sandia National Labs

R. Messier, Pennsylvania State Univ
D. Pappas, Gillette Co

F.O. Sequeda, Azotic Coatings Tech
J.H. Thomas, I, 3M

1994 PROGRAM COMMITTEE

Pl

Vacuum Metallurgy Division
I.G. PETROV, CHAIR

University of Illinois

D. CARMICHAEL, CO-CHAIR
Vacuum Technology Inc.

C.R. Parent, Gillette Co

S. Rohde, Univ of Nebraska

B. Sartwell, US Naval Res Lab

J.E. Sundgren, Linkoping Univ

M-S Wong, Northwestern Univ

Vacuum Technology Division
N.T. PEACOCK, CHAIR

HPS Div of MKS Instruments

M. Benapfl, Lawrence Livermore Nat Lab
H.F. Dylla, CEBAF

L. Hinkle, MKS Instruments

J.K.G. Panitz, Sandia National Labs

J.L. Provo, Martin Marietta

J.W. Weed, Sandia National Labs

Topical Conference:

Manufacturing Sci & Technology
G.W. RUBLOFF, CO-CHAIR

North Carolina State University

M. LIEHR, CO-CHAIR

IBM T.J. Watson Research Center

C. Brundle, IBM

A. Diebold, Sematech

F.R. Dill, IBM

L. Ephrath Cecchi, Sandia National Labs
J. Grant, Univ of Datyon

1. Herman, Columbia University

J. McVittie, Stanford University

N. Peacock, HPS Div of MKS Instr

M. Kushner, Univ of Illinois

C. Sorenson, SEMI/Sematech

C. Spanos, Univ of California, Berkeley
A. Strojwas, Carnegie Mellon University
A. Testoni, Digital Equipment Corp

K. Uram, LAM Research

C. Whitman, CVC Products Inc.

Topical Conference:

Biomaterial Interfaces
J.J. HICKMAN, CO-CHAIR
SAIC

B.D. RATNER, CO-CHAIR
University of Washington
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~ AMERICAN VACUUM SOCIETY AWARD WINNERS -

MEDARD W. WELCH AWARD
1970 Erwin W. Mueller 1978 Georg H. Hass 1988 Peter Sigmund
1971 Gottfried K. Wehner 1979 Gert Ehrlich 1989 Robert Gomer
1972 Kenneth C.D. Hickman 1981 Harrison E. Farnsworth 1990 Jerry M. Woodall
1973 Lawrence A. Harris 1983 H.H. Wieder 1991 Max Lagally
1974 Homer D. Hagstrum 1984 William S. Spicer 1992 Ernst Bauer
1975 Paul A. Redhead 1985 Theodore E. Madey 1993 George Comsa
1976 Leslie Holland 1986 Harald Ibach 1994 John T. Yates, Jr.
1977 Charles B. Duke 1987 Mark J. Cardillo
GAEDE-LANGMUIR AWARD
1978 Pierre V. Auger 1986 Rointan F. Bunshah 1992 Russell D. Young
1980 Daniel Alpert 1986 Alfred Y. Cho 1994 Robert J. Celotta
1982  Alfred H. Sommer 1988 John R. Arthur, Jr. 1994 Daniel T. Pierce
1984 Alfred Benninghoven 1990 Francois M. d'Heurle
ALBERT NERKEN AWARD
1985 John L. Vossen 1989 Charles D. Wagner 1992 Paolo della Porta
1986 Donald J. Santeler 1989 Martin P. Seah 1993 John O'Hanlon
1987 Marsbed Hablanian 1990 J. Peter Hobson 1994 Hajime Ishimaru
1988 Stanley L. Milora 1991 Harold R. Kaufman
PETER MARK AWARD
1980 Christopher R. Brundle 1985 Franz J. Himpsel 1990 Stephen M. Rossnagel
1981 Lawrence L. Kazmerski 1986 Richard A. Gottscho 1991 William J. Kaiser
1982 Charles M. Magee 1987 Raymond T. Tung 1993 Robert Hamers
1983 D. James Chadi 1988 Jerry D. Tersoff 1994 Marjorie Olmstead
1984 Barbara J. Garrison 1989 Randall M. Feenstra
HONORARY MEMBERSHIP
1967 Daniel Alpert 1992 Marsbed Hablanian 1970 Paul A. Redhead
1955 A.S.D. Barrett 1989 Nancy L. Hammond 1992 Donald Santeler
1981 Leonard C. Beavis 1983 J. Peter Hobson 1985 Kai Siegbahn
1983 Daniel G. Bills 1981 Dorothy M. Hoffman 1988 Jack H. Singleton
1975 Rointan F. Bunshah 1986 Manfred S. Kaminsky 1989 John L. Vossen
1991 John Coburn 1956 Rudy A. Koehler 1980 Gottfried K. Wehner
1963 Benjamin B. Dayton 1978 James M. Lafferty 1958 Medard W. Welch
1985 Richard A. Denton 1975 William J. Lange 1981 N. Rey Whetten
1982 Charles B. Duke 1965 Wilfred G. Matheson 1984 J. Roger Young
1981 Maurice H. Francombe 1968 Luther E. Preuss
1955 Kenneth C.D. Hickman 1991 J. Lyn Provo
JOHN THORNTON MEMORIAL AWARD
1989 Eric Kay 1992 Thomas R. Anthony 1994 David Hoffman
1990 Maurice Francombe 1993 John W. Coburn
1991 Joseph E. Greene 1993 Harold F. Winters
NELLIE YEOH WHETTEN AWARD
1990 Jani C. Ingram 1992 Hope Michelson 1994 Monica Katiyar
1991 Lucia Markert 1993 Laura Tedder
RUSSELL AND SIGURD VARIAN FELLOW AWARD

1984 Kenneth T.Y. Kung (Massachusetts Institute of Technology)

1985 Anne L. Testoni (Northwestern University)

1986 Jingguang G. Chen (University of Pittsburgh)

1987 Joanne R. Levine (Northwestern University)

1988 Christopher E. Aumann (University of Wisconsin)

1989 Brian S. Swartzentruber (University of Wisconsin)

1990 Guangquan Lu (University of California; San Diego)

1991 Michael Flatte (University of California, Santa Barbara)

1992 Rex Ramsier (University of Pittsburgh

1993 Daniel Kelly (University of California, Santa Barbara)




THE AMERICAN VACUUM SOCIETY

cordially invites you
to attend
the Awards Assembly
on
Wednesday, October 26, 1994
in
Ballroom 1
Colorado Convention Center
at 6:45 p.m.
followed by the

Awards Reception
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__ AVS AWARDS TO BE PRESENTED AT THE —
41ST NATIONAL SYMPOSIUM

AWARDS ASSEMBLY &
RECEPTION

The American Vacuum Society Awards
Assembly and Reception will be held on
Wednesday, October 26, 1994 at 6:45 p.m.
in Ballroom 1 of the Colorado Convention
Center. The Medard W. Welch Award
will be presented to John T. Yates, Jr. The
Gaede-Langmuir Award will be presented
to Robert J. Celotta and Daniel T. Pierce.
The Albert Nerken Award will be present-
ed to Hajime Ishimaru. The John A.
Thornton Memorial Award will be pre-
sented to David W. Hoffman, and the Peter
Mark Award will be presented to Marjorie
Olmstead. The newly elected Fellows as
well as the Graduate Research Awards for
1994 will be presented. The winners of
the award for the best Shop Notes pub-
lished in the Journal of Vacuum Science
and Technology will be announced. The
Awards Reception will immediately follow
the Awards Assembly.

MEDARD W. WELCH
AWARD

The Medard W. Welch Award was
established in 1969 to commemorate the
pioneering efforts of M.W. Welch in
founding and supporting the American
Vacuum Society. It is presented to recog-
nize and encourage outstanding research in
the fields of interest to the American
Vacuum Society. The award consists of a
medal and a cash prize.

y:

b
JOHN T. YATES, JR.

Dr. John T. Yates, Jr., University of
Pittsburgh, "for the development and use of
modern measurement methods to provide
insights into the behavior of chemisorbed
species on metal and semiconductor sur-
faces.”

John T. Yates, Jr. received his B.S.
degree from Juniata College and his Ph.D
in physical chemistry from MIT.
Following a three-years' term as Assistant
Professor at Anitoch College, he joined the
National Bureau of Standards, first as a
NRC Postdoctoral Research Fellow and
then, from 1965 until 1982, as a member
of its scientific staff. His research is in the
fields of surface chemistry and physics,
including both the structure and spec-
troscopy of surface species, the dynamics
of surface processes, and the development
of new methods for research in surface
chemistry.

Dr. Yates was Senior Visiting Scholar at
the University of East Anglia, Norwalk, in
1970-1971, and Sherman Fairchild
Distinguished Scholar at Caltech in 1977-
1978.

Professor Yates joined the University of
Pittsburgh in 1982 as the first R.K. Mellon
Professor of Chemistry and as the Director
of the new University of Pittsburgh
Surface Science Center. He has estab-
lished the Surface Science Center and has
created a strong research program there.
Here, working with students and postdoc-
toral staff, his influence actively extends
over a wide range of research projects. He
is also active in undergraduate and gradu-
ate teaching. In addition, he maintains
close relationships with a number of sur-
face science research programs in academ-
ic, government, and industrial research
laboratories throughout the world, as well
as serving on the editorial boards of five
journals and two book series in surface SCi-
ence and catalysis. He is a member of the
Program Selection Committee of the
Gordon Research Conference. He is a
coeditor of the ACS journal, Langmuir.
He has been active in AVS and ACS
affairs for the last 20 years, including
being a past member of the AVS Board of
Directors and Trustees, past Chairman of

the Surface Science Division of the AVS
(for the second time), and the past chair-
man of the ACS Division of Colloid and
Surface Chemistry. He has organized a
number of symposia for the ACS National
Meetings, APS National Meetings and for
Gordon Research Conferences. He is the
co-author of a book entitled "The Surface
Scientists Guide to Organometallic
Chemistry," ACS, 1987. He is the coedi-
tor of two books, "Vibrational
Spectroscopy of Molecules on Surfaces,"”
Plenum, 1987 and "Chemical Perspectives
of Microelectronic Materials,” Materials
Research Society 1989.

GAEDE-LANGMUIR
AWARD

The Gaede-Langmuir Award was estab-
lished in 1977 by an endowing grant from
Dr. Kenneth C.D. Hickman. It is present-
ed biennially to recognize and encourage
outstanding discoveries and inventions in
the sciences and technologies of interest to
the American Vacuum Society. The award
consists of an inscribed plaque, certificate
and cash prize.

ROBERT J. CELOTTA

Dr. Robert J. Celotta, NIST, "for their
innovative development of advanced, spin-
polarized electron beam technology and
their scientific contributions to atomiic,
surface, and microstructure physics."
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Robert Celotta received his B.S. degree
in Physics from the City College of New
York in 1964 and went on to get his Ph.D.
in Physics at New York University in
1969. His research career actually started
while he was an undergraduate working
part time as a Research Assistant at IBM
Watson Labs (at Columbia University) on
the construction of high current cyclotron
conceived by L.H. Thomas. His graduate
work at NYU included atomic beam deter-
minations of tensor polarizabilities and
electron-atom collison cross sections under
the supervision of Ben Bederson, currently
the Editor-in-Chief at APS. Celottta then
accepted a Postdoc with Jan Hall at the
Joint Institute of Laboratory Astrophysics
in Boulder Colorado to establish a new
way to accurately determine molecular
electron affinities via laser photodetach-
ment spectrometry.

In 1971, Celotta joined the Electron
Physics Group at NIST (then the National
Bureau of Standards) and led an effort in
monochromatic electron scattering from
gases, primarily determining oscillator
strengths over a very wide spectral range
and exploring negative ion resonance phe-
nomena. Then, in 1975, Dan Pierce, fresh
from participating in the discovery at ETH
in Zurich that GaAs could be made to emit
spin polarized electrons, joined Bob
Celotta on the staff of the Electron Physics
Group. Thus began a period of scientific
collaboration and friendship that continues
to the present day. They shared the con-
viction that a great deal could be learned
about atoms and surfaces if the electron
spin parameter could be controlled and
measured much more effectively then had
been to date. Together with their col-
leagues, Pierce and Celotta set out to
develop the first low energy GaAs spin
polarized electron gun. This electron gun
produced beams similar in current and
other characteristics to conventional elec-
tron guns, yet the spin direction of the
electron beam could be modulated while
the current remained constant. This allows
the spin dependent part of any subsequent
electron interaction to be determined. The
source was first used to study the spin-
orbit effect in spin polarized LEED and
then observed spin splittings in electron
surface states. But, by 1979, they realized
that surface magnetism was the most excit-
ing application the new spin polarization
techniques and they had made their first

observation of a surface hysteresis curve
by using polarized electron diffraction. In
the years immediately following, they pro-
posed the transverse magnetization config-
uration for spin-dependent photoemission,
observed the effect of electron polarizaton
on elastic and inelastic electron scattering
from ferromagnets, observed the spin and
energy of secondary electrons from ferro-
magnets, utilized the detection of polarized
electrons in scanning electron microscopy
(SEMPA) to provide images of magnetic
domains, made spin polarized, inverse
photoemission measurements, determined
the temperature dependence of surface
magnetization, and developed two new
types of spin polarization detectors.
Starting in the early 1980's, Celotta also
led a project at NIST to measure the inter-
actions between polarized electrons and
spin polarized atom beams, in some cases
making such complete scattering measure-
ments that quantum phases and amplitudes
were obtainable instead of less complete
cross section information.

Currently, Celotta and his colleagues
use polarization techniques in, for exam-
ple, SEMPA studies of exchange coupling
between magnetic layers using nanofabri-
cation methods to produce wedge shaped
crystal structures of accurate dimensions
and precise structure. He is also interested
in the possibility of a spin-dependent tun-
neling probe of magnetic structure.

Most recently, Celotta and colleagues
have demonstrated that laser fields can be
used to focus neutral atomic beams to form
nanostructures on surfaces.

Polarized electron experiments are noto-
riously complex and much of the work
mentioned above could not have been done
without the collaborative efforts of many
highly talented scientists, including former
and present members of the NIST Electron
Physics Group, and the highly supportive
environment provided by NIST.

Robert Celotta is an author of more than
200 publications, is the Editor-in-Chief of
Methods of Experimental Physics, and is a
holder of three patents ranging from polar-
ization detection to nanolithography. He
has received the Distinguish Young
Scientist Award from the Maryland
Academy of Sciences, two IR-100 awards,
the Federal Laboratory Consortium Award
for Excellence in Technology Transfer, the
Outstanding and Distinguished Career in
Science Award of the Washington

Academy of Sciences and, from NIST, the
Silver Medal and Gold Medal Awards, the
E.U. Condon Award, and the W.P. Slichter
Award. He is a NIST Fellow, a Fellow of
the American Physical Society and is the
Leader of the NIST Electron Physics
Group.

DANIEL T. PIERCE

Dr. Daniel T. Pierce, NIST, "for their
innovative development of advanced, spin-
polarized electron beam technology and
their scientific contributions to atomic,
surface, and microstructure physics”.

Daniel Pierce received his B.S. degree
in Physics from Stanford University in
1962. After two years teaching physics at
Tri-Chandra College in Kathmandu, Nepal
with the U.S. Peace Corps, he returned to
Wesleyan University in Connecticut where
he received an M.A. in Physics in 1966.
He received his Ph.D in Applied Physics
from Stanford University in 1970, for
work involving photoemission measure-
ments of the electronic structure of Ni
above and below the Curie temperature
and calculations of the corresponding ener-
gy distribution curves from an interpolated
band structure. He remained with Prof.
W.E. Spicer at Sanford for a year as a
postdoctoral researcher to study amor-
phous semiconductors and help develop
plans for the Stanford Synchrotron
Radiation Laboratory.

In 1971, Dr. Pierce joined the group of
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Prof. H.C. Siegmann at the Eidgenossische
Technische Hochschule (ETH) in Zurich
to investigate magnetic materials using
spin-polarized photoemission. He took
part in studies of the spin-dependent elec-
tronic structure of magnetic transition met-
als and magnetic insulators and ferrites
such as EuO and Fe;Q,. He shared in the
discovery that electrons photoemitted from
negative electron affinity GaAs with circu-
larly polarized light are highly spin polar-
ized. This result is the basis of the GaAs
spin-polarized electron source that is the
most widely used source of spin-polarized
electrons for investigations in atomic, solid
state, and high energy physics.

Dr. Pierce joined the NIST (National
Institute of Standards and Technology, for-
merly National Bureau of Standards) in
1975. Pierce and R.J. Celotta, with whom
he shares this award, and colleagues at
NIST developed the GaAs spin-polarized
electron source for low-energy applica-
tions. Polarized electron scattering was
used to investigate symmetry relations in
low energy electron diffraction from sur-
faces, where the spin dependence arises
from the spin-orbit interaction. The spin
dependence measured for surface reso-
nance scattering in low-energy Rydberg
states has led to a better model of the sur-
face potential barrier in W(100).

Recognizing the power of spin polarized
electrons for studying surface magnetism,
Pierce, Celotta, and their collaborators car-
ried out the first polarized low energy elec-
tron diffraction measurements from a mag-
netic material, the Ni(110) surface. The
results showed the size of the spin depen-
dent scattering due to the exchange inter-
action and indicated the sensitivity of sur-
face'magnetism to adsorbates. These mea-
surements established a new, sensitive
means to measure the degree of surface
magnetic order. Polarized electron scatter-
ing from ferromagnetic glasses confirmed
the theoretical predictions that the temper-
ature dependence of the surface magneti-
zation at low temperatures should have the
same power law of the bulk, but found a
larger prefactor than predicted which can
be explained by a reduced exchange cou-
pling of the surface to the bulk.

The GaAs polarized electron source at
NIST was used to make the first spin
polarized inverse photoemission measure-
ments demonstrating that information can

be obtained about the spin dependent elec-
tronic structure of the unfilled states in a
ferromagnet. This information, comple-
mentary to that from spin polarized pho-
toemission, is of particular interest because
the 3d holes play a key role in transition
metal magnetism. Spin polarized inverse
photoemission measurements revealed
how chemisorption induces changes in sur-
face magnetism.

Energy- and spin-resolved secondary
electron measurements carried out at NIST
showed that a ferromagnetic metal yields
an abundance of highly polarized sec-
ondary electrons. This made clear the pos-
sibility of measuring the polarization of
secondary electrons generated in a scan-
ning electron microscope to achieve high
resolution imaging of surface magnetiza-
tion. The technique, which has come to be
known as scanning electron microscopy
with polarization analysis or SEMPA, has
been used to investigate a variety of funda-
mental and technologically important
aspects of magnetic microstructure includ-
ing the influence of the surface on domain
wall microstructure, domains in NI-Fe
memory elements and thin film recording
media, and the oscillatory exchange cou-
pling of two magnetic layers through a
nonmagnetic spacer layer. Dr. Pierce's
present research interests include the appli-
cation of SEMPA to surface and thin film
magnetism, the characterization and under-
standing of thin film growth using the
STM, and the achievement of spin depen-
dent magnetic contrast in STM measure-
ments.

Dr. Pierce has authored or co-authored
150 publications including several book
chapters and review articles. He has three
joint patents which include GaAs polarized
electron source and two types of spin ana-
lyzer. He has shared in two IR-100
Awards, the Department of Commerce
Silver and Gold Medals, the NIST E.U.
Condon and William P. Slichter Awards,
and the Washington Academy of Science
Distinguished Achievement Award. Dr.
Pierce wishes to acknowledge the support-
ive research environment he has benefitted
from a Stanford, ETH and NIST, and the
fruitful collaborations he has enjoyed
throughout his career with many talented
colleagues from these and other laborato-
ries. Pierce is a NIST Fellow and a Fellow
of the American Physical Society.

ALBERT NERKEN AWARD

The Albert Nerken Award was estab-
lished in 1984 by Veeco Instruments, Inc.
in recognition of its founder, Albert
Nerken, as a founding member of the
American Vacuum Society, his early work
in the field of high vacuum and leak detec-
tion, and his contributions to the commer-
cial development of the instrumentation. It
is presented to recognize outstanding con-
tributions to the solution of technological
problems in areas of interest to the
American Vacuum Society. The award
consists of a cash prize and a certificate.

HAJIME ISHIMARU

Dr. Hajime Ishimaru, National
Laboratory for High-Energy Physics,
Japan, "for his unique contributions to the
development and characterization of alu-
minum alloys for use in ultra-high vacuum
environments.”

Hajime Ishimaru was born in 1940 in
Sapporo, Japan and graduated high school
in Sappor. He received a B.S. degree in
physics from Hokkaido University in 1963
and an M.S. in nuclear physics from
Tohoku University in 1965. In 1970, he
received the SciDr in plasma physics from
Nagoya University where his research was
in energy-mass analysis for highly ionized
steady state plasma. Dr. Ishimaru received
the EngDr from Tokyo University in 1980,
working in the areas of vacuum
feedthroughs-coaxial, multi-pin/coaxial
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multi-pin complex vacuum feedthroughs in
ultrahigh vacuum and cryogenic.

From 1969 to 1972, he worked at the
Tokyo University as Research Associate
on diagnosis of the plasma and molecular
beam. In 1972, Dr. Ishimaru joined the
National Laboratory for High Energy
Physics in Tsukuba, Japan. He currently
heads the TRISTAN Vacuum Group, an
aluminum constructed electron-position
collider beam storage ring and the B
Factory under construction. He directed
the construction of the beam transport line
of the proton linear accelerator, beam
monitoring and operation of the proton
synchrotron, development of the all alu-
minum alloy vacuum system, and con-
struction of TRISTAN e*e™ large storage
accelerator. As Professor, he also manages
the research of Ph.D Graduate students for
Accelerator Science, The Graduate
University for Advanced Studies in Japan.

A major contribution of Dr. Ishimaru
was in aluminum vacuum technology
where he pioneered the development of all
aluminum ultrahigh vacuum materials,
components, and systems for vacuum in
the low 107> Torr region. In 1977, he dis-
covered the residual radioactivity in alu-
minum decays with half-life as short as 15
hours and the first to have experimental
data on the decay of the residual radioac-
tivity of vacuum material. He then
embarked upon developing techniques for
surface treatment of aluminum. Initially,
EX-mirrored finished was developed by
enclosing the working portion of a lathe in
a larger vacuum chamber under a con-
trolled atmosphere of oxygen and argon
gases. A diamond tipped tool was used to
cut the inner surface of high purity alu-
minum producing a new oxide layer of less
than 30 A thick. Other surface treatments
developed were EX-extrusion, EX-
process, and EX-GBB process.
Outgassing rates for these surface treat-
ments after a 24 hour bakeout at 150°C
was in the low 10" Torr L/s cam® Dr.
Ishimaru developed special welding tech-
niques for aluminum by TIG for flanges,
fittings, vacuum vessels, and electron
beam welding for feedthroughs and bel-
lows for very small weld seams.

To complete this new aluminum tech-

nology, Ishimaru has developed an all alu-
minum conflat flange, titanium carbide
coated knife-edge together with a re-usable
aluminum gaskets and high strength alu-
minum nuts and bolts. He developed an
aluminum single structure bellows for con-
necting to the beam line chamber for bak-
ing and adsorption of mechanical distor-
tions and for the tolerance against "melt-
down" by the particle beam. Other devel-
opments included aluminum metal seal
right angle valves, double metal-seal gate
valves, optical windows, feedthroughs,
manipulators, non-water cooling vacuum
furnance, and a portal vacuum suitcase
using very light weight aluminum alloy
honeycombed panels. Also, a turbomolec-
ular pumps was developed by cooling the
rotor with ceramic coating to achieve vac-
uum in the low 10”2 Torr region. Sputter
ion pumps and titanium sublimation
pumps were also made from aluminum
alloys. With the different aluminum com-
ponents and pumps, an extremely high
vacuum system of the order of 10™'* Torr
was developed using an aluminum alloy
quadrupole mass filter. A very fast pump-
down system was also developed employ-
ing special moisture traps to acheive vacu-
um of 10 Torr region in less than 150
seconds.

Dr. Ishimaru is a Technical Consultant
to Korea POSTECH 2 GeV synchrotron
radiation source; DA@NE Collider Project
for INFN Frascati, Italy; Taiwan 1.5 GeV
Synchtron; Spring-8, Japan; Space
Shuttle's "WAKE" Project in collaboration
with the Space Epitaxy Center in Houston
University, and SSC Main Collider Beam
Tube/HEB (now terminated). He was also
instrumental in the design and develop-
ment of a 40 m L-shaped aluminum alloy
chamber and vacuum tank with laser beam
reflecting mirror system for the National
Astronomical Institute in Japan.

His work has been very extensively
cited by others in the high vacuum field.
He has authored and co-authored over 185
papers in vacuum journals and conference
proceedings and four technical book publi-
cations. Dr. Ishimaru has 40 registered
patents and over 100 patents pending. He
is a Member of AVS, Japan Society of
Vacuum, the Japan Society of Applied

Physics, Japan Institute of Light Metals,
and Member of the Editorial Advisory
Board for "VACUUM," a British Vacuum
Journal.

Dr. Ishimaru received numerous awards
and honors for his work. In 1978, he
received the Award of Excellence, Best
Shop Note by the American Vacuum
Society for the first bakeable metal-seal
aluminum alloy flange system. Since it
was the first award, he was not able to
attend the award ceremony in New York
due to budget constraints. In 1979, the
Vacuum Society of Japan awarded Dr.
Ishimaru for his contribution in the devel-
opment of an 14 pin/BNC coaxial combi-
nation for cryogenic vacuum and
microwave performance in the GHz
region, and in 1982, for development of
the first all aluminum alloy vacuum sys-
tem. He received Japan's 42nd Remark-
able Patent Award in 1983 for vacuum and
cryogenic performance, high density, and
quick connect and disconnect of the 14
pin/BNC coaxial combination feedthrough.
In 1985, Japan's Remarkable Patent was
awarded to Dr. Ishimaru for development
of very thin and high performance thermal
insulation with no particulates for vacuum
systems. He received an award from the
British Vacuum Society in 1985 for the
first beryllium window mounted on alu-
minum by electron beam weld. In 1989,
Physics News, from the American Institute
of Physics, for the first practical 107'* Torr
XHYV aluminum system and in 1991 the
TAKAGI AWARD from the Institute of
Japan for the first Ball Screw and Ball
Bearing in UHV with long life time. Dr.
Ishimaru received Taiwan's highest honor
for technical contribution to vacuum tech-
nology to the SRRC Project at a dedication
ceremony on October 1993, Hsinchu,
Taiwan.

Dr. Ishimaru was instrumental in the
establishment of ALVALAB (Aluminum
Vacuum Laboratory) in 1988, an interna-
tional private research consortium to
develop and promote aluminum ultrahigh
technology. Today, 63 member firms
worldwide offer aluminum vacuum com-
ponents and system technology. Dr.
Ishimaru is known as the "Father" of
ALVALAB.
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JOHN A. THORNTON
MEMORIAL AWARD
AND LECTURE

To recognize outstanding research or
technological innovation in the areas of
interest to the American Vacuum Society,
with emphasis on the fields of thin films,
plasma processing, and related topics. The
award is conferred annually or biannually
as a suitable candidate may be identified.
It consists of a cash prize, a commemora-
tive plaque stating the nature of the award,
and an honorary lectureship at a regular
session of the National Symposium.

DAVID W. HOFFMAN

Dr. David W. Hoffman, Ford Motor
Company, "for basic contributions to the
effects of magnetron sputtering on the
stress and microstructure of thin films, gas
dynamics and resputtering.”

David W. Hoffman studied physical
metallurgy at The Ohio State University
and the Massachusetts Institute of
Technology, where he earned his doctorate
in 1966. From 1966 until 1994 he was a
member of the Scientific Research
Laboratory at Ford Motor Company.
Earlier this year he retired from Ford and
is currently enjoying part time employ-
ment with Advanced Modular Power
Systems in Ann Arbor, Michigan. Dr.
Hoffman's research interests are rooted in
physical metallurgy, where his early work
at Ford dealt with discrete lattice Fourier
representations of ordering and clustering
in binary alloys. Using this formalism he
deduced a simple, elegant expression for

the excess entropy of solution that greatly
enhanced the accuracy of predictions of
alloy ordering and clustering.

His interest in thin films was catalyzed
by the automotive problem of coating plas-
tic parts with vapor deposited decorative
metals such as chromium as an alternative
to electroplating without incurring failures
caused by unexpectedly high residual
stresses. A change meeting with John A.
Thornton resulted in the discovery that
chromium thin films deposited by then-
new magnetron sputtering on plastic parts
did not exhibit cracking from residual ten-
sile stresses. This observation launched a
decade-long collaboration that uncovered
the remarkable stress transition to com-
pressive intrinsic stress at low sputtering
pressures accessible through magnetron
sputtering, and established the phenome-
non to be one of great generality. The
stress transition was found to be associated
with microstructural and physical property
transitions in deposited films as controlled
by sputtering pressure and many other
process variables. This phenomenology
was extensively mapped out and linked to
the presence and control of inherent ener-
getic neutral bombarding particles during
sputter deposition through a variety of
unique experiments. The main impact of
the stress transition phenomenology devel-
oped by Hoffman and Thornton was to
establish that the properties and growth
structures of sputter-deposited materials
are produced by the flux of energetic parti-
cles streaming from target to substrate, as
controlled by the degree of gas-scatter dis-
sipation and dis-alignment in transit and by
the configuration of the target, substrates,
and their relative deployment.

To simulate the observed sputter deposi-
tion phenomena, Dr. Hoffman pioneered
the technique now widely known as ion
peening or ion assisted deposition and pub-
lished a seminal paper in this area. He also
pioneered in the conceptualization and fab-
rication of a rotating magnets magnetron,
specializing in a version with a helical
rotating discharge. He was the first to
observe and report gas dynamic effects
caused by magnetron sputtering. He
observed and named the phenomenon of
intrinsic resputtering and deduced the the-
oretical explanation of its unusual univer-
sal curve. He quantified the flux of
backscattered neutralized ions from sput-
tering targets and demonstrated the utility

of the analytic expressions by quantitative
predictions of embedded inert gas in thin
films. His work has appeared in over 50
publications and is extensively cited.

Dr. Hoffman was elected a Fellow of the
American Vacuum Society with the first
class of AVS Fellows in 1993.
Professionally, Dr. Hoffman has been
active in the American Vacuum Society,
where he has served as Associate Editor of
the Journal of Vacuum Science and
Technology A and as Program Chairman of
the Thin Films Division. He has lectured
on applications of thin films in AVS Short
Courses. In 1985 he was elected to the
AVS National Board of Directors, where
he initiated the AVS Investment Advisory
Committee and was instrumental in estab-
lishing the John A. Thornton Memorial
Award and Lecture. In 1988 he was elect-
ed President of the AVS for 1990. Since
then he has served on the Investment
Advisory Committee, the Long Range
Planning Committee, and as AVS repre-
sentative to the Governing Board of the
American Institute of Physics, where he
currently also serves on the Executive
Committee of the Governing Board.

PETER MARK MEMORIAL
AWARD

The Peter Mark Memorial Award was
established in 1979 in memory of Dr. Peter
Mark who served as Editor of the Journal
of Vacuum Science and Technology from
1975 to 1979. The award is presented to a
young scientist or engineer (35 years of
age or under) for outstanding theoretical or
experimental work, at least some of which
must have been published in JVST. The
award consists of a cash prize and a certifi-
cate.

MARJORIE OLMSTEAD

Dr. Marjorie Olmstead, University of
Washington, "For elucidating the nature
of semiconductor surfaces and the het-
eroepitaxial growth of insulating materials
on these surfaces.”
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Marjorie Olmstead received her B.A.
(Highest Honors) from Swarthmore
College in Pennsylvania in 1979, majoring
in physics with minors in applied mathe-
matics and physical chemistry. She
attended graduate school in physics at the
University of California, Berkeley, where
she received her M.A. in 1982 and her
Ph.D in 1985. At Berkeley, she developed
the technique of photothermal displace-
ment spectroscopy to measure very small
optical absorption signals, and used the
technique to measure the optical adsorp-
tion of dangling bond states on cleaved Si
and Ge. Her thesis work exploited these
measurements to probe the symmetry,
reconstructions, phase transitions and elec-
tron-phonon interaction on these surfaces.

Dr. Olmstead joined the Xerox Palo
Alto Research Center as a Member of the
Research Staff in 1985. She returned to
Berkeley in 1986 as an Assistant Professor
of Physics, and held a joint appointment as
a Faculty Scientist at the Lawrence
Berkeley Laboratory's Center for
Advanced Materials from 1988 through
1993. She joined the faculty at the
University of Washington, Seattle, in
1991, where she is currently an Associate
Professor of Physics and Adjunct
Associate Professor of Chemistry.

Beginning with her work at Xerox, Dr.
Olmstead has pursued an interest in the
chemical, structural and energetic con-
straints controlling the heteroepitaxy of
strongly disparate materials. Using in-situ
core-level and valence-band photoemis-
sion spectroscopy and X-ray standing
wave fluorescence, Dr. Olmstead and her
collaborators have shown how interface
reactions, and the distinct surface energies
and reaction tendencies of the resultant
interface compounds, can control the struc-
ture and electronic properties of interfaces
between strongly dissimilar materials, as
well as the morphology of the resultant
overlayer film.

Prof. Olmstead's current research cen-
ters on the kinetics of heteroepitaxy and on
the structural and electronic properties of
ultra-thin ionic materials. She and her stu-
dents are among the first in the world to
apply the technique of component-resolved
X-ray photoelectron diffraction to study
the kinetics of heteroepitaxial growth.

Their site-specific diffraction studies of
calcium fluoride growth on silicon have
yielded in situ kinetic information on the
heteroepitaxy of strongly dissimilar sys-
tems, and have demonstrated the complex
variety of growth modes accessible.
Recently, her group has made both experi-
mental and theoretical advances in under-
standing the role of thin film geometry on
core-level energies in insulators.

Prof. Olstead received a National
Science Foundation Presidential Young
Investigator Award and an IBM Faculty
Development Award in 1986, and was the
spokesperson for a multi-investigator pro-
ject funded through the 1989 Department
of Energy "2% Initiative" Competition.
Prof. Olmstead enjoys teaching at both the
graduate and undergraduate level. She is
active in the American Vacuum Society,
and is currently both a member of the
Electronic Materials and Processing
Division program committee and the Puget
Sound Representative to the Pacific
Northwest Chapter of the AVS.

JVST SHOP NOTE AWARD

The JVST Shop Note Award was estab-
lished in 1970 by the AVS Vacuum
Technology Division. It is presented to
encourage the publication of novel solu-
tions to instrumental or experimental prob-
lems as JVST Shop Notes in the previous
year. The award consists of a certificate
and cash prize. U. Bischler and E. Bertel
have been selected as the 1994 winners of
the JVST Shop Note Award for their con-
tribution to "Simple Source of Atomic
Hydrogen for Ultrahigh Vacuum
Applications, " JVST Al1, 458 (1993).

NELLIE YEOH WHETTEN
AWARD

The Nellie Yeoh Whetten Award was
established in 1989, in the spirit of Nellie
Yeoh Whetten, to recognize and encourage
excellence by women in graduate studies
in the sciences and technologies of interest
to the American Vacuum Society. A fund
to support the award was established by
Timothy J. Whetten, friends and family of

Nellie Yeoh Whetten, and the AVS. The
award consists of a $1,000 cash prize, a
certificate, and support of up to $750 in
reimbursed travel expenses to attend the
National Symposium.

1994 NELLIE YEOH
WHETTEN WINNER

Monica Katiyar, University of Illinois

RUSSELL AND SIGURD
VARIAN FELLOWSHIP

The Russell and Sigurd Varian
Fellowship was established in 1982 to
commemorate the pioneering work of
Russell and Sigurd Varian in the Field of
Vacuum Science and Technology. It is
presented to recognize and encourage
excellence in graduate studies in vacuum
science. The Fellowship is supported by
Varian Associates and consists of $1,500,
a miniature replica of the first Vac Ion
pump, a certificate, and support of up to
$750 in reimbursed travel expenses to
attend the National Symposium. The win-
ner is selected from three finalists based on
personal interviews with the Scholarships
and Awards Committee at the National
Symposium and will be announced at the
Awards Assembly in October.

1994 VARIAN FINALISTS

Britt Turkot, University of Illinois
Robert Turkot, Jr., University of Illinois
Yajun Wang, University of Wisconsin

AVS GRADUATE
RESEARCH AWARDS

The AVS Graduate Research Award
was established in 1984. They are award-
ed to recognize and encourage excellence
in graduate studies in the sciences and
technologies of interest to the American
Vacuum Society. Each award consists of
$1,000, a certificate, and support of up to
$750 in reimbursed travel expenses to
attend the AVS National Symposium.
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1994 GRADUATE
RESEARCH AWARD

Thomas R. Bramblett, University of
Iilinois

Laurie Hackenberger, Pennsylvania
State University

Dong Li, Northwestern University

Qian Liu, University of North Carolina

David Patrick, University of Utah

Britt Turkot, University of Illinois

Robert Turkot, Jr., University of Illinois

Yajun Wang, University of Wisconsin

Huasheng Wu, Montana State

University
Frank Zimmerman, Cornell University

AVS FELLOWS

The membership level designated
"Fellow of the Society" was established
in 1993 to recognize members who have
made sustained and outstanding scientif-
ic and technical contributions in areas of
interest to the AVS. These contributions
can be in research, engineering, techni-
cal advancement, academic education, or
managerial leadership. This is a presti-
gious membership level to which mem-
bers are elected. The Fellow will
receive a certificate.

1994 FELLOWS

Daniel Alpert, University of Illinois
Ernst Bauer, Technical University,
Clausthal
Christopher R. Brundle, IBM Research
Rointan F. Bunshah, University of
California
Robert J. Celotta, NIST
John W. Coburn, Fraunhofer Inst fur
Angewandte
Festkorperphysik
Jerome J. Cuomo, IBM Research Center
Paolo della Porta, SAES Milano
Francois M. d'Heurle, IBM Research
Center
Charles B. Duke, Xerox Webster
Research Center
Charles S. Fadley, Lawrence Berkeley
Laboratory
Randall M. Feenstra, IBM Research
Center
Maurice H. Francombe, Westinghouse
R&D Center
Barbara J. Garrison, Pennsylvania State
University
Richard A. Gottscho, AT&T Bell Labs.
John T. Grant, University of Dayton
Marsbed Hablanian, Varian Vacuum
Products
Robert J. Hamers, University of
Wisconsin
George H. Hass, Radiation Research
Lab.
Franz J. Himpsel, IBM Research Center
Paul S. Ho, University of Texas

415t National Symposium
Denver, Colorado
October 24-28,1994

Leslie Holland
Jack E. Houston, Sandia National
Laboratories
Harald Ibach, Forschungszentrum Julich
Hajime Ishimaru, Natl Lab for High-
Energy Physics
William J. Kaiser, Jet Propulsion Lab
Harold Kaufman, Front Range Research
Eric Kay, Stanford University
Lawrence Kazmerski, Natl Renewable
Energy Lab
Max Lagally, University of Wisconsin
Charles Magee, Evans East
Dennis M. Manos, College of William
and Mary
John F. O'Hanlon, University of Arizona
Marjorie Olmstead, University of
Washington
Daniel T. Pierce, NIST
Cedric J. Powell, NIST
Stephen M. Rossnagel, IBM Research
Center
John E. Rowe, AT&T Bell Labs
Donald Santeler, Process Applications
Martin Seah, National Physical Lab
William Spicer, Stanford University
Michel Van Hove, Lawrence Berkeley
Lab
John L. Vossen, John Vossen Associates
Gottfried Wehner
H.H. Wieder, University of California
Jerry M. Woodall, Purdue University
David P. Woodruff, Warwick University
John T. Yates, Jr., University of
Pittsburgh
Russell Young, R.D. Young Consultants
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Morton M. Traum Surface Science Division
Student Award

The AVS Surface Science Student Division Award was initiat-
ed in 1981. Morton M. Traum, then chair of the Surface Science
Division, was the prime motivator in establishing the award.
After Mort's untimely death on 1 December 1982, the Executive
Committee of the Surface Science Division renamed the award in
his memory. The Morton M. Traum Surface Science Division
Student Award is presented annually for the best student paper
based on work leading to a Ph.D thesis. The papers are judged on
technical content and quality of presentation.

The winner of the award will be announced at the beginning of
the Postdeadline Discovery Session held on Thursday evening,
October 27.

Past winners are:

1981  Eric Stuve

1982  Steven Gates

1983  Ann Smith

1984  Hans Gossman
1985  Duane Outka

1986  Greg Sitz

1987  Michael Henderson
1988  Jeff Hanson

1989 Yunong (Neal) Yang
1990  Benjamin Wiegand
1991 David Peale

1992  Chaochin Su

1993  Anna Swan

AN

41st National Symposium

Denver, Colorado
October 24-28,1994

DIVISION AWARDS

L
a
n

John Coburn and Harold Winters Student Award
in Plasma Science and Technology

The Plasma Science and Technology Division has established
the John Coburn and Harold Winters Student Award. John
Coburn and Harold Winters have made pioneering contributions
to the field of plasma processing and plasma surface interactions.
Their work has provided the inspiration for countless students to
enter the field. Coburn and Winters have enhanced the graduate
experiences of students by both example and by tutorship. In
recognition of their work, the Coburn and Winters Student Award
will be conferred on the student whose oral presentation of his/her
paper at the Annual Symposium is judged most outstanding by a
panel selected from the Executive Committee of the PSTD. The
student winner will receive a prize of $500.

N
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NEW PRODUCTS POSTER SESSION—SEE
THE LATEST IN VACUUM TECHNOLOGY

At this year’s exhibition, poster sessions will present the
latest ideas in new technology. Don’t miss the excellent
opportunity (3-5 p.m. on Wednesday) to learn about new
products being introduced to the market.

SEE THE EXHIBITS—AND DON’T
MISS A SINGLE EVENT

This year, you will have more time to tour the exhibit.
There will be no plenary lunch-time lectures on exhibit
days, and a full three-hour block of time has been opened
on Wednesday when there will not be any technical sesions
scheduled.

REFRESHMENTS AND SPECIAL SNACKS

There are so many great technical sessions and interesting
new technologies to see and so little time! So this year,
there will be refreshments and snacks in the exhibition area.
You can munch while you browse through the show.

AVS TECHNOLOGY
AND EQUIPMENT
EXHIBITION

WHY YOU SHOULD ATTEND

This will be an excellent opportunity to see products and
services offered by over 150 participating companies.
There is no fee to attend the exhibition, and it is open to
members and nonmembers of the AVS. Everyone with an
interest in keeping abreast of the current innovations in our
industry is welcome and encouraged to attend. Many com-
pany scientists will be available to answer your questions.

Exhibits will be relevant to engineers, technicians, scien-
tists, and purchasing professionals in the following fields:

+ Thin-Film Deposition

+ Fusion Technology

e Vacuum Metallurgy

Nuclear and High-Energy Physics

« Surface Analysis

Lasers and Optics

Analytical Instruments

» Vacuum Technology

Semiconductor Materials and Procesing
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—~TECHNOLOGY AND EQUIPMENT —
EXHIBITORS

NEW EXTENDED SHOW HOURS

A & N Corporation

Academic Press

Advanced Ceramics Corp.

Advanced Energy Industries

AJA International

Alberta Microelectronic Centre

Alcatel Vacuum Products

Alta Group

American Institute of Physics

Ametek/Dycor

Amplifier Research

Angstrom Sciences

APD Cryogenics

Applied Science & Technology

Applied Surface Technologies

Arconium Specialty Alloys -
PlasmArc Div.

ATI Instruments N.A.

Austin Scientific Co.

Balzers

Bertan High Voltage

Bi-Braze

Brooks Instruments

Burleigh Instruments

Cambridge Mill Products

Cerac, Inc.

Ceramaseal

CHA Industries

Commonwealth Scientific

Cooke Vacuum Products

CTI-Cryogenics

CVC Products

CVIInc.

Danielson Associates

Denton Vacuum, Inc.

Digital Instruments

Duniway Stockroom

DynaVac

Edwards High Vacuum Int'l.

Elnik Systems

Evac International

Charles Evans & Associates

Extrel Mass Spectrometry

FEI Co.

Ferrofluidics

Fil-Tech, Inc.

Fison Instruments

Fuji Seiki Inc.

Geller Microanalytical

GNB Corporation

Granville-Phillips

Helicoflex Co.

Hiden Analytical Ltd.

High Vacuum Apparatus Mfg.

IBM Analytical Services

Inland Vacuum

Innotec Group Inc.

Integrated Vacuum Technology
Ion Tech Inc.

Jeol USA, Inc.

John Crane Belfab

KDF Electronic & Vacuum Svces.

Key High Vacuum Products
Kimball Physics

Kratos Analytical

L.D.S. Vacuum Products
Larson Electronic Glass
Kurt J. Lesker Co.

Leybold Inficon Inc.
Leybold Technologies
Leybold Vacuum Products
LK Technologies

Luxtron Corporation
Mass-Vac, Inc.

Mat-Vac Technology
Materials Science Inc.

R.D. Mathis Co.

Maxtek, Inc.

McAllister Technical Services
MDC Vacuum Products
MeiVac, Inc.

Metroline Industries

MKS Instruments
NIST/Standard Reference Data
Nor-Cal Products

Nordiko USA, Inc.

Nuvac Innovations

OCI Vacuum Microengineering
Omicron Associates

Osaka Vacuum Ltd.

Oxford Instruments

Park Scientific Instruments
Perkin-Elmer

Phelps Electronics

Philips Semiconductors
Plasma-Therm, Inc.
PlasmaQuest, Inc.
Plasmaterials, Inc.

Polycold Systems

Precision Flow Devices
Precision Plus Vacuum Parts
Princeton Research Instruments
Princeton Scientific Corp.
Process Systems Int'l.

Pure Tech Inc.

Quantar Technology

Rees Instruments

Research & PVD Materials
RF Power Products

RF Services Inc.

The hours are as follows:

Tuesday 11 a.m.—6 p.m.

Wednesday 10 a.m.-5 p.m.

Thursday 10 a.m.-3 p.m.
RHK Technology

Rocky Mountain Laboratories

Rushmore Technology Inc.

SAES Getters U.S.A.

Scienta Instrument AB

Seiko Seiki Co., Ltd.

Senior Flexonics, Inc.

Service Physics

Soleras Ltd.

Specs GmbH

Spectra Instruments

Spectravac Inc.

Staib Instrumente

Stephens Analytical

Stokes Vacuum Inc.

Super Conductor Materials

Surface/Interface

Swagelok Co.

Sycon Instruments

T-M Vacuum Products Inc.

Target Materials, Inc.

Technotrade International

Techware Systems

Teledyne Brown Engineering

Telemark

Televac

Tencor Instruments

Terronova Scientific

TFES Technologies

Thermionics Lab.

TopoMetrix

Tylan General

U-C Components, Inc.

US Thin Film Products

UTI Instruments

Vacuum Engineering & MAT

Vacuum Research Corp.

Vacuum Technology

Varian Associates

VAT, Inc.

Veeco Instruments

VSI Vacuum Science Instruments
GmbH

John Wiley & Sons, Inc.

Williams Advanced Materials

Willson Scientific Glass

J.A. Woollam Co.

World Scientific Publ.

Yeagle Technology
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—— THE 41ST NATIONAL SYMPOSIUM —
and
TOPICAL CONFERENCES
of the American Vacuum Society
Denver, Colorado—October 24-28, 1994

The American Vacuum Society will hold its National
Symposium and Topical Conferences at the Colorado Convention
Center. This Symposium is the main gathering for scientists and
technologists whose research interests or processing needs
demand reduced pressure environments. Last year's meeting in
Orlando attracted over 3000 registrants from academia, industry,

and government.

Technical Program

The meeting features a dynamic program comprised of 120
technical sessions including 18 poster sessions and 3 topical con-
ferences — combined to offer a total of over 1000 papers.
Distinguished invited speakers will keynote many of the technical
sessions. A lunch-time plenary lecture on the world technological
balance of power is scheduled to complement the technical pro-
gram on the first day of the symposium.

Exhibits

A very important part of each AVS National Symposium is the
exhibit of vacuum and deposition equipment, vacuum system
components, analysis systems, and vacuum-related services. As
in previous years, an extensive commercial exhibit of current
products will highlight progress in vacuum hardware and services.
In Denver, the exhibits will be open Tuesday through Thursday
(11 am.-6 p.m; 10 am.-5 p.m.; 10 am.-3 p.m.). To encourage
everyone to visit the exhibits, we have expanded the lunch hour
on Wednesday, giving a full three hours for lunch and interaction
with exhibitors.

Morning Coffee/Tea and Announcements

We will be offering free coffee and tea in the foyer above the
registration area on Monday through Friday before the first tech-
nical session (7:30-8:20). In addition, on Tuesday through
Thursday free coffee and tea will be offered during the exhibit
hours. Posters will be strategically located in the registration area
of the Convention Center that will announce last minute changes
in the sessions or other activities. Please check them.

Short Courses

The Convention Center will also be the site for the short course
program where courses on a variety of topics will be offered.
These courses will run concurrently with the AVS Symposium.
Full details are available in the preliminary program on pages 117.

DIVISIONAL PROGRAM

The preliminary program is listed below for the 41st National
Symposium of the American Vacuum Society. The program is
organized by the Society's eight divisions. Various technical ses-
sions will be keynoted by invited speakers of international reputa-
tion.

Applied Surface Science Division

Session AS-MoM presents overviews of recent advances in
Imaging and Small Area Analysis using ion, photon, and electron
beams. Major topics include SIMS imaging techniques emphasiz-
ing organic surface characterization and advances in small area
XPS and scanning AES instrumentation. Micro-Raman spec-
troscopy for strain imaging analysis will also be discussed.

The latest developments in data banks, data processing and ref-
erence materials for surface analysis will be presented in Session
AS-MoA, Data Processing and Reference Methods. This is an
area receiving a lot of attention worldwide. Information on a data
model and data dictionary will be presented in a Tuesday poster
session. Session AS-TuP illustrates the diversity of analytical
techniques and applications. Areas of emphasis are: conductive
polymers; organic surfaces and self-assembled monolayers; silox-
ane coatings; nanotopography and nanostructures, and metal oxide
surfaces. Spectroscopic and imaging techniques include XPS,
SIMS and AFM.

The location and identification of particulate contamination on
surfaces are addressed in Session AS-TuM, Surface Chemistry
and Contamination. This information has become critical in the
area of manufacturing as the sizes of semiconductor devices have
been reduced. The session on Electrochemistry and Liquid/Solid
Interfaces, AS-TuA, will be joint with the Surface Science
Division. The presentations will focus on: characterization of the
liquid/solid interface, especially using scanning probe methods;
passivation and corrosion of metal surfaces, adsorption from solu-
tion, and factors controlling surface reactivity.

Session AS-ThA, Polymer/Organic Surfaces, emphasizes ana-
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lytical investigations of polymers such as: surface modification
(ion beam, corona treatments), polymer interfaces (co-polymers),
vibrational characterization (EELS), tacticity (SIMS), nanomech-
nical properties (AFM), and additives (silica in silicones, lubri-
cants, plasticizers). XPS and/or TOF-SIMS are applied to various
classes of polymers including halogenated species, polyethylenes,
polystyrenes, polypropylenes and polymethacrylates.

The session on Adhesion and Adhesive Bonding, AS-FrM, will
cover many aspects of adhesion including surface preparation and
primers, characterization of polymer/metal interfaces and interfa-
cial bond strengths. Applications range from structural bonding to
microelectronics devices.

Code Session
AS-MoM Imaging and Small Area Analysis
H.-N. Migeon, Centre Univ. - Lux.
AS-MoA Data Processing and Reference Methods
R. W. Linton, Univ. North Carolina
AS-TuM Surface Chemistry and Contamination
T. Francis, Applied Materials
ASSS-TuA Electrochemistry and Liquid/Solid Interfaces
D. Baer, Pacific Northwest Lab.
AS-WeM Quantitative Analysis, Emphasizing
Angle-Resolved XPS
AS-WeA Depth Profiling
E. H. Cirlin, Hughes
AS-ThM Self-Assembled Monolayers
A. Ulman, Eastman Kodak
AS-ThA Polymer/Organic Surfaces
AS-FrtM Adhesion and Adhesive Bonding

J. Wightman, Va. Polytech. Inst

Electronic Materials and Processing Division

The Electronic Materials and Processing Division provides a
forum for the discussion of research on electronic, optical, physi-
cal and chemical properties of semiconductors, metals and
dielectrics and their interfaces, and on processing technologies for
these materials. In this year's program, oral and poster sessions
provide an exciting overview of the multiple connections between
materials growth, structure and processing, and device fabrication
and performance.

The EMPD program features sessions in all four of the
Symposium's Focus Areas. Three sessions are devoted to Si
based optoelectronics. The first is an all-invited session with
overview talks describing the leading edge of optoelectronic
device technologies. It is followed by two sessions on het-
erostructures for optoelectronics and wide band gap nitride mate-
rials which feature advances in II-VI and III-V blue/green emitters
and lasers. In conjunction with other sessions focusing on sensors
and diagnostics, EMPD will present a session on in-situ optical
diagnostics for materials processing. It highlights a number of
real-time techniques for characterization in situ, with a special
focus on spectroscopic ellipsometry. A session on processing and
characterization of materials for nanostructures is coordinated
with a Surface Science session on nanoscale measurements on
surfaces and a Nanometer-scale Science and Technology session

on the definition of nanoscale structures by lithography. Finally, a
session on surface preparation and passivation will examine the
current state of the art in surface cleaning and thin gate oxide for-
mation. It is jointly sponsored by EMPD and the Manufacturing
Science topical symposium, which will have a complementary
session on tooling and manufacturing processes for wafer clean-
ing.

In conjunction with the topics covered in the focus areas,
important progress in the growth, characterization and use of thin
films in device structures is presented in two sessions covering
materials for device integration, and thin film heterostructures.
Areas highlighted include characterization and application of het-
erostructures, issues in interconnects and metallization, and new
dielectric materials. Exciting progress in the science of electronic
materials growth, characterization and processing is also present-
ed in this year's program. Three sessions jointly sponsored by
EMPD and the Surface Science Division will feature recent
advances in fundamental understanding of microscopic mecha-
nisms of surface modifications during materials processing,
including important new insights made possible by use of the
STM to characterize chemically modified surfaces. They are
complemented by a session on interface characterization, present-
ing the state of the art in spectroscopic structural probes of hetero-
geneous interfaces. It will honor Marjorie Olmstead, 1994 Peter
Mark Award winner.

In addition to the oral program, two exciting poster sessions
will feature papers on core topics in this year's Electronic
Materials and Processing Division program, as well as a wide
range of other areas of interest to the division.

Code Session
EM-MoM Materials for Device Integration
B. Gnade, Texas Instr.
EM-MoA Thin Film Heterostructures
R. Ludeke, IBM; M. Asada, Tokyo Inst. of
Tech.
EMMS-TuM Surface Preparation and Passivation
T. Ohmi, Tohoku Univ.
EM-TuA Silicon-based Optoelectronics
S. Yokoyama, Hiroshima Univ.; C. Henry,
AT&T; M. Koyonagi, Hiroshima Univ.;
J.Michel, MIT; Y. Shiraki, Univ. Tokyo
EM-WeM Heterostructures for Optoelectronics
M. Ikeda, Sony; J. DePuydt, 3M;
K. Bachmann, N. Carolina State Univ.
EM-WeA Wide-bandgap Nitrides
S. Nakamura, Nichia Chemical
EM-ThM Optical Diagnostics for Materials Processing
G. Maracas, Arizona State Univ.
EMSS-ThM Semiconductor Surface Reactions IIT
J. Weaver, Univ. Minnesota
EM-ThA Materials for Nanostructures
K. Martin, Georgia Inst. Tech.
EM-FrM Interface Characterization

R. Headrick, Cornell Univ.; M. Olmstead,
Univ. Washington
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The Nanometer-Scale Science and Technology
NANO 3

This year, the Nanometer-scale Science and Technology Division
(NSTD) will host the Third International Conference on Nanometer-
scale Science and Technology (NANO 3). The NANO 3/NSTD pro-
gram provides a multi-disciplinary forum focused on the science and
technology of nanometer-scale phenomena in fields such as biology,
chemistry, electronics, engineering, fabrication, materials science,
medicine, metrology, optics, and physics.

NANO 3 follows the first conference held with STM '90 in
Baltimore and NANO 2 held last year in Moscow. It was organized
by a joint NSTD/international program committee. Members of the
NSTD program committee include Rich Colton (Chair), Bob
Hamers, Mark Reed, and Clayton Teague. The international commit-
tee members include Chair Christie Marrian (USA), Haroon Ahmed
(UK), Chunli Bai (China), John Dagata (USA), Masa Hara (Japan),
Young Kuk (Korea), Huguette Launois (France), Sharka Prokes
(USA), Jurgen Rabe (Germany), Dan Rugar (USA), and Hiroshi
Tokumoto (Japan). In addition to NSTD support, NANO 3 is being
sponsored by the Office of Naval Research, the U.S. Army
Research Office and the National Science Foundation.

The program begins Monday morning with an exceptional plenary
session featuring three world-renowned keynote speakers: Prof.
Wolfgang Gopel (Univ. Tiibingen) on "Nanostructural Sensors for
Molecular Recognition,” Dr. Don Eigler (IBM Almaden Research
Center) on "Quantum Corrals," and Dr. Yoshinobu Sugiyama (ETL)
on "Recent Progress on Magnetic Sensors with Nanostructures and
Applications.” Briefly, Prof. Gopel is Director of the Institute of
Physical Chemistry at the University of Tubingen. His work deals
with the development of novel sensors based on the self-assembly of
molecules at interfaces. Dr. Eigler is an IBM Fellow at the IBM
Almaden Research Center. Using a cryogenic scanning tunneling
microscope, he has shown that it is possible to individually move
atoms to form structures that do not form naturally. Dr. Sugiyama is
at the Electrotechnical Laboratory of the Ministry of International
Trade and Industry in Japan. He has worked extensively on semicon-
ductor magnetic sensors including the quantum Hall probe.

The invited and contributed program includes 16 oral and 4 poster
sessions featuring 19 invited speakers and over 225 contributed
papers. There will be poster sessions devoted to all aspects of
nanometer-scale science and technology: Instrumentation and
Metrology (Mo), Materials Characterization (Tu), Nanometer-scale
Science and Technology (We), Nanoelectronics and Nanofabrication
(Th).

The oral session are organized as follows. The Monday afternoon
session focuses on advances in metrology at the nanometer-scale fea-
turing an invited talk by Dr. J. Griffith (AT&T Bell Laboratories) on
"Dimensional Metrology with Scanning Probe Microscopes.” The
session also includes talks on methods for fabricating and characteriz-
ing scanning probe tips and algorithms for overcoming some of the
effects of finite tip geometry. The second session is the first of two
sessions on the material properties of nanostructures including chemi-
cal, electrochemical, electronic, magnet, optoelectronic, and structural
properties. This session focuses on electronic and structural proper-
ties of nanostructures exhibiting quantum size effects and is high-
lighted by an invited talk by Prof. H. Ahmed (Cambridge University).

On Tuesday morning, we begin a series of sessions devoted to the

materials science aspects of systems where structure and composition
are controlled on the nanometer-scale. The session on nanostructured
and nanocrystalline materials js headlined by an invited talk by Prof.
H.-E. Schaefer (University Stuttgart) on "Nanostructured Solids as
Interface-determined Systems." Nanoelectronics devices based on
quantum effects such as resonant tunneling are close to ‘real applica-
tions. These recent advances are highlighted in a session on nano-
electronics with invited talks by Dr. J. Randall (Texas Instruments)
on "Applications of Nanoelectronic Devices" and Dr. M. Peckerar
(NRL) on "Manufacturing Considerations for Quantum-Effects
Devices." The session concludes with a special presentation by Dr.
V.N. Alfeev who will review recent developments in nanotechnology
in Russia. On Tuesday afternoon, the sessions on material properties
of nanostructures continue with a focus on chemical and electro-
chemical systems. The session features an invited talk by Dr. J.
Frommer (IBM Almaden Research Center) on "Scanning Probe
Microscopy on Organic Materials." We also feature part I of two ses-
sions on nanomechanics and nanotribology with an invited talk by
Prof. J.-M. Georges (University Lyon) on "Nanomechanics and
Nanotribology of Lubricant Films."

Material manipulation has evolved to the point where structures
can be assembled atom by atom and chemical functionality of sur-
faces and interfaces can be modified with molecular precision. On
Wednesday morning, we begin a series of nanofabrication sessions
with the topic of atomic manipulation. Invited speakers for this ses-
sion are Prof. J. Lyding (University Illinois) speaking on
"Nanometer-scale Patterning of Si Surfaces with an UHV STM"
and J. McClelland (NIST) on "Nanofabrication with Laser
Focussed Atomic Deposition." We also explore various industrial
applications of proximal probes in a session devoted to this topic.
Invited speakers include Prof. H. Fuchs (University Munster) on
"Industrial Application of Proximal Probes" and Dr. J. Mamin
(IBM Almaden) on "Ultra-High Density Data Storage Based on
Proximal Probes.” This session also features a series of talks on
using SPM-related techniques for 1-D and 2-D dopant profiling of
semiconductor device structures. Since the discovery of photolumi-
nescence from porous silicon, the role of surfaces and interfaces in
determining the optical properties of silicon nanostructures has been
recognized as a key issue. These effects are important in fabricated
silicon nanostructures due to their large surface-to-volume ratio. A
session on this topic will be held on Wednesday afternoon with an
invited talk by Prof. H. Koch (Technical University Munich) on
"Light from Silicon." The NANO 3 is also co-sponsoring three
joint sessions with the Topical Conference on Biomaterial
Interfaces. This afternoon we feature the first of two sessions on
Biology at the Nanoscale with an invited talk by Dr. E. Betzig
(AT&T Bell Labs) on "Scanning Near-Field Optical Microscopy."

On Thursday morning, the second session on biology at the
nanoscale will feature an invited talk by Prof. L. Bottomley
(Georgia Tech) on "SPM Visualization of Electrostatically
Immobilized Intercalating Drug-Nucleic Acid Complexes.” A
second nanofabrication session devoted to proximal prob lithogra-
phy will feature an invited talk by Prof. C. Van Haesendonck
(Katholieke Univ-Leuven) on "Nanolithographic Patterning of
Metal Films with the STM." This session will also feature several
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talks on quantum conductance through thin wires. The afternoon
session features part II of the session on nanomechanics and nan-
otribology. In addition, the biology joint sessions conclude with a
session on micro-instrumentation and sensors which features an
invited talk by Prof. G. Kovacs (Stanford University) on
"Micromachined Neural Interface Technology.”

On Friday we conclude our conference with two strong sessions
devoted to innovations in proximal probe technology and novel
nanofabrication techniques. Applications of proximal probes will
be highlighted along with innovations such as instrumentation
with high spatial and temporal resolution. Dr. G. McClelland
(IBM Almaden) will deliver an invited talk on "Continuous
Observation of the Motion of Single Adsorbed Atoms and
Molecules with Picosecond and Sub-nanometer Resolution.” The
nanofabrication session will feature invited talks by J. Calvert
(NRL) on "Chemistry and Applications of Self-assembled Films,"
and S. Fujima (NEC) on "Carbon Nanotubes."

Code Session
NS1-MoM NANO 3 Plenary Session
W. Gépel, Univ. Tibingen; Y. Sugiyama,
Electrotech. Lab.; D. Eigler, IBM
NS1-MoA Nanostructure Properties: Structural
and Electronic
H. Ahmed, Cambridge Univ.
NS2-MoA Nanometrology
J. Griffith, AT&T
NS1-TuM Nanostructured Materials
H. Shaefer, Inst. Theor. u. Angew. Physik,
Stuttgart
NS2-TuM Nanoelectronics
J. Randall, Texas Instr.; M. Peckerar, Naval
Res. Lab
NS1-TuA Nanostructure Properties: Chemical
and Electrochemical
J. Frommer, IBM
NS2-TuA Nanomechanics and Nanotribology: 1
J. Georges, Ecole Centrale de Lyon
NSMS-WeM Industrial Applications of Scanned Probes
H. Fuchs, Univ. Muenster; J. Mamin, IBM
NS2-WeM Atomic Manipulation
J. Lyding, Univ. lllinois; J. McClelland,
NIST
NSBI-WeA Biology at the Nanoscale: I
E. Betzig; AT&T
NS2-WeA Optical Properties of Silicon Nanostructures
F. Koch, Tech. Univ. Munich
NSBI-ThM Biology at The Nanoscale: II
L. Bottomley, Georgia Inst. Tech.
NS2-ThM Proximal Probe Based Fabrication
C. Van Haesendonck, Katholieke Univ.
NSBI-ThA Micro-Instrumentation and Sensors
G. Kovacs, Stanford Uniy.
NS2-ThA Nanomechanics and Nanotribology: 1T

NSI1-FrtM Novel Materials and Methods for Nano-
fabrication
J. Calvert, Naval Res. Lab.; S. Iijima, NEC
NS2-FrM Novel Probes

G. McClelland, IBM

The Plasma Science and Technology Division

The Plasma Science and Technology Division will host eight
oral sessions on the plasma processing of materials. The division
will also sponsor one oral session on target fabrication for inertial
confinement fusion. Two poster sessions will be offered. Eight
students will compete for the John Coburn and Harold Winters
Student Award in Plasma Science and Technology.

Rick Gottscho, the 1993 Division chairman, will lead off with
an invited review of some of the key issues raised last year to help
set the stage for this year. This talk will kick off the first two ses-
sions on plasma etching and deposition, and one of the themes
will be selective oxide etching. Yosuhiro Horiike of Hiroshima
University will present his work on highly selective oxide etching
in an inductively coupled plasma. In the area of plasma deposi-
tion, Tom Mantei of the University of Cincinnati will provide an
overview of diamond-like carbon film deposition, emphasizing
plasma physics and chemistry aspects. The contributed papers in
this session range over many of the issues involved with plasma
generation, transport and surface interactions. Plasma deposition
of metallic films for trench lining, trench filling, and contact via
formation is addressed in a series of contributed papers.

Analysis and design of advanced plasma reactors continues to
be an important topic in plasma materials processing. The con-
tributed papers in this session examine problems and features in
established designs such as ECR and ICP, along with some ideas
for new reactor designs. The results of these studies are relevant
to both deposition and etching.

Diagnostics are essential for understanding and controlling pro-
cessing plasmas. Hideo Sugai of Nagoya University will present
his work on diagnostic measurements of neutral and ionic radicals
in an inductively coupled plasma reactor. The contributed papers
include talks on gas phase and surface species detection. This ses-
sion is one of the two focus areas in the 1994 Symposium in
which PSTD is involved. Diagnostic sessions will be offered by
seven other divisions.

Plasma-induced charging and contamination effects are among
the most serious problems facing plasma technology. The session
on these topics features an invited talk by Kouichi Hashimoto of
Fujitsu, Ltd. on local differential charging of features, thought to
be a new mechanism for gate oxide breakdown. Other papers in
this session involve studies of profile distortion due to charging
and charge-induced damage. Plasma-induced contamination,
especially particle dynamics in plasma, is the focus of other con-
tributed papers in this session. Surface contamination and control
is the second of the two focus areas in which PSTD is included.
Three other divisions will offer sessions related to this topic.

Charge free processing is an area attracting increasing attention,
partly because of the charge damage and processing complications
presented in the previous session. Chemical downstream etch and
neutral beams are addressed in this session. Herb Sawin of MIT
will present an overview of charge free processing applications,
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including the current understanding of neutral-surface chemistry
in charge free processing. Takachi Yunogami of Hitachi Ltd. will
review recent work in the production of neutral beams, and their
use for oxide etching. Among the key issues addressed in this talk
are generation of high flux beams with large area uniformity.

Plasma-surface interactions are of course at the heart of plasma
materials processing technologies. This year's session features an
invited talk by Vince Donnelly of Bell Laboratories on measure-
ments of spatially resolved surface adsorbate composition, termed
‘chemical topography.' Contributed papers include experimental
and theoretical studies of neutral and ionic species interacting
with surfaces.

The session on target fabrication for inertial confinement fusion
includes two invited talks. Michael Tobin of Lawrence Livermore
National Laboratory will address target area design and system
performance for the National Ignition Facility, Uichi Kubo of
Kinki University will cover the historical development of
microencapsulation for ICP capsules.

Code Session
PS-MoM Plasma Etching & Deposition
R. Gottscho, AT&T; Y. Horiike,
Hiroshima Univ.
PS-MoA Plasma Deposition
T. Mantei, Univ. Cincinnati
PS-TuM Plasma Process & Reactor Modeling
T. Bartel, Sandia Nat. Lab.; H. Feil, Philips
PS-TuA Advanced Plasma Reactor
PS-WeM Plasma Diagnostics
H. Sugai, Nagoya Univ.
PS-WeA Plasma-Induced Charging and
Contamination Effects
K. Hashimoto, Fujitsu
PS-ThM Charge Free Processing
H. Sawin, MIT; T. Yunogami, Hitachi
PS1-ThA Plasma Surface Interactions
V. Donnelly, AT&T
PS2-ThA Target Fabrication For Inertial

Confinement Fusion
M. Tobin, Lawrence Livermore Nat. Lab.;
U. Kubo, Kinki Univ

Surface Science Division

The Surface Science Division is the largest division within the
American Vacuum Society. One quarter of all the abstracts sub-
mitted for presentation at the symposium were submitted to the
Division. Within the society, the Division has its main focus in
the area of fundamental research. In this year's program, there
will be presentations on all areas in surface chemistry and physics.

Two of the major awards given by the society this year are to
individuals active in the Division. The Welch Award, given to
recognize and encourage outstanding research in fields of interest
to the society, will be awarded to Professor John T. Yates, Jr.
from the University of Pittsburgh. Professor Yates will give an

invited talk on his recent research. The Gaede-Langmuir Award,
given to recognize and encourage outstanding discoveries in the
science and technologies of interest to the AVS, will be awarded
jointly to Dr. Daniel Pierce and Dr. Robert Celotta, both from
NIST. They are co-inventors of a new high resolution method of
imaging magnetic domains, which will be discussed in their invit-
ed presentations.

A number of special sessions have been organized to focus
attention on areas in which recent research has led to significant
new understanding. Among these are sessions on the liquid/solid
interface in which the development of atomic and molecular level
structural probes now allow comparisons to be made with vacuum
studies. This generates a close interaction between formerly dis-
parate fields. Sessions on surface magnetism feature, among
other topics, the discovery of a new type of magnetic material. It
is a magnetic surface alloy which has potential applications to
magnetic storage. Sessions on semiconductor surface reactions
highlight recent experiments which give new insights into the role
of atomic level steps in the oxidation and the etching of silicon
surfaces by halogens.

Competition for the Morton M. Traum Award will focus on ten
finalists who will be judged on their poster presentations on
Monday and Tuesday afternoon.

In addition to these special sessions, the division has a very
strong program in its traditional areas of surface structure, reactiv-
ity and characterization by spectroscopic means. These sessions
are divided into groupings centered around materials and process-
es. They include sessions on surface reactions on metals, alloy
and compound surface structure, surface electronic structure,
semiconductor surface reactions, nucleation and growth of metals
and semiconductors, heteroepitaxy, nanoscale measurements, and
surface dynamics which include both thermal and non-thermal
excitations.

On Thursday evening, a post deadline discovery session con-
cerned with late breaking exciting or controversial recent develop-
ments in surface science will feature 15 minute presentations,
accompanied by pretzels and beer. Abstracts for the post deadline
session should be submitted on AVS forms to arrive by Friday,
September 2, 1994 to:

John C. Hemminger

Department of Chemistry |

University of California, Irvine

Irvine, CA 92717

Code Session
SS1-MoM Reactions on Metals: Hydrocarbons

J. Yates, Univ. Pittsburgh
SS2-MoM Alloy and Compound Surface Structure

H. Niehus, Humboldt Univ.
SS1-MoA Surface Mechanisms and Materials

for Chemical Sensors

S. Semancik, NIST
SS2-MoA Nucleation and Growth: Semiconductors
SS1-TuM Nucleation and Growth: Homoepitaxy
$S2-TuM Non-Thermal Surface Dynamics

D. Jacobs, Univ. Notre Dame
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SS1-TuA Dynamics and Kinetics of Surface Processes
M. Kordesch, Ohio Univ.
SS2-TuA Nucleation and Growth: Metals
SS1-WeM Surface Magnetism I
SS2-WeM Reactions on Metals: Diatomics
SSEM-WeM Semiconductor Surface Reactions I
J. Engstrom, Cornell Univ.;
Y. Chabal, AT&T
SS1-WeA Surface Magnetism II
H. Hopster, Univ. Calif. Irvine;
S. Blugel, Forsch. Julich
SS2-WeA Solid Liquid Interfaces
D. Kolb, Univ. Ulm; B. Ocko,
Brookhaven Nat. Lab.
SSEM-WeA Semiconductor Reations II
K. Ragavachari, AT&T
SS1-ThM Nanoscale Measurements
K. Kern, Ecole Polytech. Lausanne;
R. Penner, Univ. Calif. Irvine
SS2-ThM Surface Interactions
SS1-ThA Oxidation and Adsorption
SS2-ThA Surface and Adsorbate Structure
SS1-FrtM Surface Electronic Structure
SS2-FrtM Group IV Semiconductor Surface Structure

Thin Film Division

The Thin Film Division is sponsoring/co-sponsoring a number
of sessions in the areas of innovative film deposition and charac-
terization techniques and novel and practical applications.

Sessions with invited and contributed papers include:
* Thin Films for Energy Conversion and Efficiency/Active Films.
» Optical, Piezoelectric and Ferroelectric Films

In conjunction with the Vacuum Metallurgy Division, the Thin
Film Division is sponsoring two sessions:

* Energetic Condensation: Process, Properties, and Products
* Diamond, Cubic Boron Nitride and other Ultra-Hard Films

Thin Film Division is also participating in the Sensors and
Nanostructures. Focus Sessions with papers in the areas of:

¢ Thin Film Sensors

* In-situ Thin Film Characterization

¢ Deposition and Characterization Techniques of Nanostructures
in Thin Films

The invited talks are focused on new and innovative applica-
tions for thin films as well as general review talks to help educate
newcomers in the field. Finally, there will be an opportunity for
extended interaction between presenters and audience in social
sessions presented in the poster format and schedule for
Wednesday and Thursday afternoons with focus in the areas of
Post-deposition Film Characterization Techniques and Thin Film
Applications.

Code
TFVM-MoA

Session
Diamond, Cubic Boron Nitride and Other
Ultra-Hard Films I
P. Koidl, Fraunhofer Inst.;
R. Collins, Penn. State Univ.
Thin Films for Sensors
Y. Taga, Toyota; A. Ricco, Sandia Nat. Lab.;
J. Howard, IBM
Diamond, Cubic Boron Nitride and Other
Ultra-Hard Films II
R. Davis, North Carolina State Univ.
Optical, Piezoelectric and Ferroelectric Films
A. MacLeod, Univ. Arizona; A. Kingon,
North Carolina State Univ.

Deposition and Characterization Techniques

TF-TuM

TFVM-TuA

TF-WeM

TE-WeA
of Nanostructures in Thin Films
J. Bilello, Univ. Michigan, R. Bradt,
Univ. Nevada, Reno

TFVM-ThM Energic Condensation: Processes, Properties
and Products
J. Colligon, Univ. Salford; P. Martin,
CSIRO; D. Hoffman, Ford
Thin Films for Energy Conversion
and Efficiency / Active Films
J. Bates, Oak Ridge Nat. Lab.; R. Goldner,
Tufts Univ.
In Situ Thin Film Characterization
M. Hammond, SI Diamond;
S. Barnett, Northwestern Univ.

TF-ThA

TF-FrM

Vacuum Metallurgy Division

The Vacuum Metallurgy Division presents a session on mecha-
nisms of thin film microstructure evolution covering effects of
stress, surface thermodynamics as well as energetic bombardment
on nucleation, texture, grain size, grain boundaries, etc. A special
session is devoted to the novel area of pulsed laser and pulsed ion
techniques for film deposition and surface modification. The ses-
sion on surface engineering for wear and corrosion applications
includes papers on protective coating techniques and treatments,
particularly plasma-based process. The high level of interest in
practical manufacturing technology for production of coatings and
thin films prompted a special session in this area. Emphasized in
the talks are processes for the deposition of large-area coatings or
films. Also, an invited paper describes environmentally compliant
coating processes to replace some electroplating processes that are
no longer environmentally acceptable. VMD co-sponsors two
sessions on ultra-hard coatings including diamond, cubic boron
nitride, carbon nitride, and multilayer nitride films. Also of spe-
cial interest is the session on energetic condensation which
includes the John Thornton Award Lecture by D.W. Hoffman.

Code
VM-WeA

Session

Thin Film Microstructure Evolution
D. Srolovitz, Univ. Michigan;
R. Camarata, Johns Hopkins Univ.
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Pulsed Laser and Pulsed Ion Technology for
Film Deposition and Surface Modification
L. Greer, Raytheon; D. Mclntyre,
Sandia Nat. Labs
Manufacturing Technology for Coatings
K. Legg, Northwestern Univ.; D. Glocker,
Eastman Kodak; P. LeFebvre, OCLI

Suface Engineering for Wear and

VM-ThM

VM-ThA

VM-FIM

Corrosion Protection
A. Matthews, Univ. Hull

Vacuum Technology Division

The 1994 Vacuum Technology Division program covers vacu-
um science and technology issues that are important to all users of
vacuum equipment and processes. These topics include funda-
mentals of the production, measurement and control of the vacu-
um environment.

The program begins Monday morning with a session on total
pressure measurement. Characterization of any system or process
usually requires a reliable measurement of the pressure. This ses-
sion presents pressure gauge calibration and reliability measure-
ments and several promising new measurement methods. An
invited paper and several contributed papers highlight silicon-
based micro sensors. Partial pressure, gas flow, and leak detec-
tion methods are covered in Monday afternoon's session. Invited
papers cover gas sampling techniques and the development of
advanced vacuum insulation for use in energy conservation.

New to the Vacuum Technology Division program will be a
technical poster session on Monday afternoon covering many
aspects of vacuum science and technology. This session will pro-
vide excellent opportunity for questions and discussions with the
presenters.

The large national and international facilities for particle
physics and fusion research require complicated and high perfor-
mance vacuum systems. Tuesday morning's session describes
progress in the specialized materials, vacuum components, and
vacuum vessel conditioning techniques developed for these large
facilities that often find use in smaller systems for research and
manufacturing. Invited talks will summarize the D-T experiments
at Princeton which recently produced world's record fusion power
with the TFTR tokamak, and the planned design of a new
National Ignition Facility for inertial fusion research.

The understanding of the source of gas phase and surface conta-
minants is important for the design and operation of vacuum sys-
tems where impurity control is a critical parameter. The VID's
Focus Session on contamination control leads off with an invited
talk by S. Tison from NIST who will summarize a recently held
workshop sponsored by the Division on the measurement and
control of water in vacuum systems. Related papers will discuss
novel surface preparation methods and conditioning techniques
which minimize thermal outgassing. The session concludes with
a cluster of papers discussing new developments in vacuum mate-
rials for use in the next generation of storage rings for minimizing
photodesorption gas loads.

Code Session

VT-MoM Total Pressure Gauging
S. Cho, Draper Labs

VT-MoA Gas Flow, Partial Pressure Analysis, and

Leak Detection

M. Boeckmann, Vacuum Technology, Inc.;
A. Fine, EPA

VT-TuM Vacuum Systems for Accelerators and Fusion
P. LaMarche, Princeton Plasma Phys. Lab;
R. Wavrick, Sandia Nat. Lab.

VT-TuA Vacuum System Qutgassing and Cleaning

S. Tison, NIST

Topical Conferences

Manufacturing Science and Technology

Building on last year's successful Topical Conference on manu-
facturing, and as a prelude to the recent establishment of a new
Manufacturing Science and Technology Group within the AVS,
this Second Topical Conference will comprise 3 1/2 days of tech-
nical sessions. The technical program of the Topical Conference
has been jointly planned with the IEEE, which is a Technical Co-
Sponsor.

The Topical Conference, focusing primarily on the microelec-
tronics industry, is aimed at elucidating the scientific and techni-
cal issues which underpin effective manufacturing. An Overview
session of primarily invited speakers will highlight the role of
equipment, future manufacturing concepts, research opportunities,
and environmental issues.

Two sessions are devoted to Advanced Manufacturing
Equipment for both thermal and plasma processes, underscoring
the importance of the equipment industry to microelectronics
manufacturing. The equipment industry represents a critical com-
ponent to microelectronics manufacturing competitiveness, and
the AVS hopes to contribute significantly in this area, building on
its scientific strengths and on the long-standing alliance between
its university, government, and industrial members.

A session on Diagnostics, Sensors, and Control represents a
crucial element for manufacturing and also draws on a traditional
strength of the AVS; this session is part of a multi-session focus
for the entire National Symposium. The session on Micro-
Contamination and Defects, part of different multi-session focus
in the meeting on surface contamination and control, will address
particulate and molecular contamination, defects, and their rela-
tion to equipment and process. The Process and Equipment
Modeling session will include an invited talk on the role of equip-
ment modeling and process synthesis, as well as talks on both
reactor-scale and microfeature-scale issues in chemical processes.

A joint session on Vacuum Process Control for manufacturing
will emphasize aspects of vacuum technology with major manu-
facturing impact in microelectronics, particularly process and
equipment control, ergonomics, and diagnostic sensors. Finally,
the Topical Conference is co-sponsoring other sessions in the
Symposium on Industrial Applications of Scanning Probe
Microscopy and on Surface Preparation and Passivation.
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Code
MS-MoA

Session

Process and Equipment Modeling
Z. Lemnios, ARPA

Manufacturing Overview and Environmental
Issues
S. Harrell, Sematech; G. Pitts, MCT Corp.,
R. Kerby, EPA; D. Herr, Semicond. Res.
Corp.
Advanced Manufacturing Equipment - A
R. Bachrach, Appl. Materials; E. van de
Ven, Novellus; K. Okomura Toshiba

Advanced Manufacturing Equipment - B
R. Wright, Sematech; G. Selwyn, IBM
Diagnostics, Sensors, and Control
S. Butler, Texas Instr.; J. O'Neill, IBM;
J. Wiczer, Sandia Nat. Lab.
Micro-Contamination and Defects
B. Hermsmeier, IBM; H. Walker, Texas
A&M Univ.
Vacuum Process Control for Manufacturing
D. Miller, Sandia Nat. Lab.;
R. McMahon, Techware

MS-TuM

MS-TuA

MS-WeM

- MS-WeA

MS-ThM

MSVT-ThA

Biomaterials Interfaces

The Second Biomaterials Interfaces Topical Conference has
been organized to provide a special forum where biologists and
interface scientists can share their unique perspectives to the
R&D opportunities in biomaterials. This mixing of disciplines
is important because many biological phenomena occur at the
solid-liquid interface. Two sessions are devoted to the interac-
tions of proteins and cells with solid-state interfaces. The per-
spectives of the speakers in these two sessions range from fun-
damental interactions to developed applications. A third session
addresses the issues involved in sensors' interactions with bio-
logical systems, from design to applications. The fourth session,
which is new to the Conference this year, described progress in
the field of artificial cellular assemblies. The dominant theme in
this session is the creation of artificial neuronal networks and
their characterization. Most of the top groups in the world
involved in this exciting frontier research are represented.

The conference also includes three joint sessions with the
NANO 3 Conference. Two sessions deal with Biology at the
Nanoscale, a collection of work that features applications of
recent breakthroughs in Scanning Tunneling Microscopy/
Spectroscopy, Force Microscopy, Near Field Optical
Microscopy, and related technology. The investigation of DNA
binding interactions is highlighted in one of these sessions. The
final joint session lists developments in proximal probes, includ-
ing medical and neuroual devices. The NANO 3 Conference
also features related work in surface modification, nanomechan-
ics, and nanotribology. In all, the combination of sessions give a
good overview of the exciting area of biological-solid state
interactions, with direct impact on human health issues and
biotechnology.

Code
BI-MoA

Session
Cell-Solid Surface Interactions
J. Davies, Univ. Toronot;
D. Okrongly, Appl. Immune Sci.
Protein-Solid Surface Interactions
P. Stayton, Univ. Washington;
R. Marchant, Univ. Washington

BI-TuM

BI-TuA The Biosensor-Biology Interface
M. Meyerhoff, Univ. Michigan; F. Ligler,
Naval Res. Lab; D. Charych, Lawrence

Berkeley Lab.

Artificial Cellular Assemblies
T. Matsuda, Nat. Cardiovas. Res. Ctr.
Japan

BINS-WeM

Focus Areas

"Focus Areas” are a new concept we are introducing at this
meeting in order to highlight new technical areas that will likely
be important topics at future symposia, and to highlight areas of
common interest among a number of different divisions. We
have scheduled sessions within each focus area to minimize con-
flicts, so that the attendee can obtain diverse perspectives from a
number of AVS Divisions. The Focus Areas and sessions
included in them are listed below. These sessions are also high-
lighted on the "Program at a Glance" in the rear of the program
book.

Si-based Optoelectronics

Sponsored primarily by the Electronic Materials and
Processing Division, talks include materials, structures and
devices for optoelectronics, based on silicon technology, includ-
ing waveguides, light emitters, interconnects, and system appli-
cations.

Code Session

EM-TuA Silicon-based Optoelectronics

EM-WeM Heterostructures for Optoelectronics
EM-WeA Wide-bandgap Nitrides

NS2-WeA Optical Properties of Silicon Nanostructures

Sensors, in-situ Diagnostics and Process Control

This broadly defined area includes sessions on sensor materi-
als and devices, use of sensors and other diagnostics in the
process environment, and control of processes using in-situ
diagnostic information.

Code Session

SS1-MoA Surface Mechanisms and Materials for
Chemical Sensors

TF-TuM Thin Films for Sensors

BI-TuA The Biosensor-Biology Interface

PS-WeM Plasma Diagnostics

MS-WeA Diagnostics, Sensors, and Control
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EM-ThM
AS-ThM
NSBI-ThA
TF-FrtM

Optical Diagnostics for Materials Processing
Self-Assembled Monolayers
Micro-Instrumentation and Sensors

In Situ Thin Film Characterization

Nanostructure Fabrication and Atomic-scale
Manipulation of Surfaces

This area includes sessions on nanostructure fabrication
processes and devices.

Code
NS2-WeM
TE-WeA

NS2-ThM
SS1-ThM
EM-ThA

NS1-FrtM

Session
Atomic Manipulation

Deposition and Characterization Techniques
of Nanostructures in Thin Films

Proximal Probe Based Fabrication
Nanoscale Measurements
Materials for Nanostructures

Novel Materials and Methods for Nano-
fabrication

LA

st National Symposiu

Denver, Colorado
October 24-28,1994

Surface Contamination and Control

Here we focus on cleaning, passivation, particulate control,
diagnostics, and contamination-free manufacturing.

Code Session
EMMS-TuM Surface Preparation and Passivation
VT-TuA Vacuum System Outgassing and Cleaning
PS-WeA Plasma-Induced Charging and Contamination
Effects
MS-ThM Micro-Contamination and Defects
m =_"— —
S
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PLENARY LECTURE

Dr. John A. Armstrong

""The Role of Research in the Technological Balance of Power"

No region of the modern developed world is able, or should
seek, to dominate the world high-technology economy. What is
desirable is that there be a stable technological balance of power
among major economic regions. What contribution can research
make to the achievement of such a balance? What can be done
about the increasing difficulty of ensuring that the society which
funds basic research will reap its share of the returns on new
knowledge it has paid for?

John Armstrong, IBM Vice President, Science and Technology
(retired) was born in Schenectady, NY, in 1934. He received an
A B. in Physics from Harvard College in 1956, and a Ph.D. from
Harvard in 1961. He remained there as a Research Fellow work-
ing with Prof. N. Bloembergen in nonlinear optics until 1963,
when he joined IBM as a Research Staff Member.

Between 1976 and 1980, as Director of Physical Sciences, he
was responsible for a major part of the physics, chemistry, and
materials science at IBM Research. In 1981 he moved to the IBM
East Fishkill development lab as Manager of Materials and
Technology Development, working on advanced bipolar semicon-
ductor and packaging technology. In 1986 he was named IBM
Director of Research, and in 1987 was elected an IBM Vice
President. In 1989, he was elected a member of the Corporate

Management Board and named Vice President, Science and
Technology. He retired from IBM in 19¢3.

Armstrong is the author or co-author of more than 50 papers on
nuclear resonance, nonlinear optics, the photon statistics of lasers
picosecond pulse measurements, the multiphoton spectroscopy of
atoms, the management of research in industry, and issues of sci-
ence and technology policy. He is a Fellow of numerous profes-
sional societies, was a member of the National Advisory
Committee for Semiconductors, was a member of the National
Science Board Special Commission on the Future of the NSF, and
is a member of the NRC Board on Science, Technology and
Economic Policy. He is Chair of the NRC study on The Future of
Space Science.

He is a member of the National Academy of Engineering and of
the Royal Swedish Academy of Engineering Sciences, and is a
member of the Harvard University Board of Overseers. He
received the 1989 George E. Pake Prize of the American Physical
Society. In 1992, he was Regents' Lecturer of UCSB, and he was
1993-1994 Karl T. Compton Visiting Lecturer at MIT. He is cur-
rently Visiting Professor of Electrical Engineering and Computer
Science at the University of Virginia.
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Association of Vacuum Equipment

Manufacturers
Annual Seminar
held during the AVS 41st National Symposium
at the
Radisson Hotel Denver
Tuesday, October 25, 1994 8:00 a.m. - 11:00 a.m.
“Forcasting the Future Needs and Challenges for the Vacuum Industry”

7:30 a.m.
8:00 a.m.

Registration (refreshments served)

Welcome Address
Joel McFadden, President, Stokes Vacuum, Inc. and
President, AVEM

Opening Remarks: Proactive Collaboration
between AVS and the Vacuum Equipment
Manufacturers

John Noonan, Argonne National Laboratory and
President, AVS

A Forecast of the U.S. Economy with an Inside
Look at the Vacuum Technology/Semiconductor
Industry

Kermit Baker, Director of the Economics Dept.
Cahners Publishing Company

Sponsored by R&D Magazine

8:05 a.m.

8:20 a.m.

Cahners Publishing Company publishes more than 80 magazines
and directories covering virtually every sector of the U.S. econo-
my, including R&D Magazine. Cahners Economics is the
research and forecasting arm of Cahners Publishing and uses a
wide range of microeconomic indicators for forecasting business
trends. Dr. Baker will describe his forecast for the U.S. econo-
my in general and will then focus on prospects for the field of
vacuum technology and the semiconductor industry.

8:55 a.m. The Changing Face of NIST
David W. Norcross, Acting Director, NIST

The National Institute of Standards and Technology (NIST)
began life in 1901 as the National Bureau of Standards. For 87
years, it was a respected measurement laboratory for the U.S.
Government. In 1988 its name was changed and it was given an
expanded mission - to work more directly with American indus-
try. The Clinton Administration has made NIST the lead agency
in helping industry modernize and solve tricky technical prob-
lems. In addition to its traditional laboratory programs, NIST
now manages the Advanced Technology Program, the
Manufacturing Extension Partnership, and the Malcolm
Baldridge National Quality Award. NIST's budget is scheduled
to grow from a modest $250 million just a few years ago, to $1.4
billion by 1997 - most of that new money will go for direct sup-
port to American Industry.

9:30 a.m. - 9:50 am. Coffee break

9:50 a.m. USDC - A Key Ingredient to FPD Success
M. Robert Pinnel, Chief Technical Officer,
U.S. Display Consortium

The U.S. flat panel display (FPD) Industry is entering a critical
period which may represent the final opportunity for U.S. indus-
try to be a significant player in this markert. Among the factors
which will determine success or failure for U.S. manufacturing
capability in FPDs, will be the availability and supply of state-
of-the-art equipment, materials, and process technology. The
recognition of this issue led to the formation of the United States
Display Consortium (USDC) and to the definition of it's mis-
sion. Among the topics to be explored are the USDC's span of
activities, its organizational structure, the approaches and key
procedures established to fulfill its mission, the work projects
undertaken, and an analysis of impact and benefits. A case will
be made for the consortium approach as an effective solution to
some of the significant barriers facing the U.S. FPD Industry.

10:25 a.m. A Review of Capital Equipment Requirements
from Component Products and Suppliers
Alex Glew, Core Technologist, Applied Materials

In order for capital equipment suppliers to develop and intro-
duce new equipment to the semiconductor industry, they must
work closely with component suppliers. It is important to set
expectations for component suppliers that will allow successful
integration during equipment manufacture, a long robust compo-
nent life during service, and overall product value. In order to
achieve these goals in the ever shrinking development time
cycles, the component supplier must develop products, plan
capacity, distribution and service prior to or concurrently with
the equipment developer. The component performance and reli-
ability must be characterized by the component supplier in order
for the equipment supplier to perform system level characteriza-
tions and cost of ownership models.

11:00 a.m. Adjourn Seminar
AVS Equipment Show Opens

11:30 a.m. Luncheon and AVEM Annual Business Meeting
(Non-members of AVEM are welcome. For the con-
venience of attendees, there are separate registration
fees for the AVEM Seminar and the luncheon).

For registration information, contact the Association of Vacuum Equipment Manufacturers
Telephone 505/856-6924; FAX 505/856-6716
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—— SPECIAL AND EVENING SESSIONS —

SUNDAY, OCTOBER 23, 1994
8:30 a.m. Tutorial: Nanostructures Fabrication and Characterization ............ccevevevvvennnne. Terrace Room (H)
ASTM E-42 Subcommittee and Task Group Meetings
3:00 p.m.-4:00 p.m. EA42.03 AES TaSK GIOUPS .....ceervererieereaeennrenseressesssesesesssssessessssssssessasssssesssssssssnns Ballroom Section A (H)
3:15 p.m.-4:00 p.m. E42.11 Standard Reference Data ...........coucveveernenirinineieeenniessisissesresssseesssssssens Capitol Room (H)
4:00 p.m.-4:30 p.m. E42.09 Standard Reference Materials...........coeervurevivererrueiseneneresninnsessneniasssasesnens Capitol Room (H)
4:00 p.m.-5:00 p.m. EA42.03 AES.....cooeierrtrenieeninieeeieieeeranns Ballroom Section A (H)
4:30 p.m.-5:30 p.m. EA42.08 Jon Beam Sputtering Capitol Room (H)
5:00 p.m. - 5:30 p.m. E42.02 Terminology ............. ....Capitol Room (H)
5:00 p.m.-6:00 p.m. BA2.00 SIMS ...ttt reererrestenesrsesessassessessessessnesnesessesssssrssssnsossonesssssres Ballroom Section A (H)
5:30 p.m.-6:00 p.m. EA2.01 EQITOTIal .....oucieiiiiriniiiseiniciciniccntee e ensae e sessseesssasssstssesasasssnses Capitol Room (H)
7:30 p.m.~8:30 p.m. E42.04 XPS.......ccueee ....Capitol Room (H)
7:00 p.m.-8:30 pm. E42.14 STM/AFM ...... ....Ballroom Section A (H)
8:30 p.m.-9:15 p.m. EA42.00 Main Committee........ ....Capitol Room (H)
9:15 p.m.-10:00 p.m. EA2 EXecutive COMIMULIEE .........ceerverreerieeenienienteeeesseeseerressesssesseseessessesessssssessean Capitol Room (H)
1:00 p.m. Town Hall MEEING...........c.cocvreriireeieieiteeeeeeteetee e nensessensn s snssnabenis Grand Ballroom (H)
1:00 p.m. Tutorial: A Guideline for TQM: A Stepping Stone to ISO 9000. ....Columbine Room(H)
1:00 p.m. Tutorial: Surface, Biology, and Biomaterials................................ ....Jr. Ballroom (H)
MONDAY, OCTOBER 24, 1994
9:00 a.m. Science EQucators WOrksShOp..........ccccveveiieeieriie e sese et ecnsssaenenseonan Denver Room (H)
12:00 Noon Science EQucators LUNCH .......c...ocrciiiiiinieeiicicieecreeetee ettt s ennes Spruce Room (H)
12:45 p.m. Plenary Lecture “The Role of Research in the Technological........................ Ballroom 1 (CC)
Balance of Power”
Dr. John Armstrong, Vice President, IBM (retired)
2:00 p.m. Topical Conference on Biomaterials Interfaces...........coceeevrveerrerrusrenereerecsesnnenn Room A106 (CC)
2:00 pm. Topical Conference on Manufacturing Science and Technology .............ccceuueuene. Room A110 (CC)
8:30 a.m.-5:00 p.m. SROTt COUTSE PTOGTAM «..eeeeeerrreereriaerseiessssessssss s isssssssesssenssssensssssnssen Various Rooms (CC)
TUESDAY, OCTOBER 25, 1994
8:20 a.m. Topical Conference on Biomaterials INterfaces...........ccoveveveecveeeeeveeenrneresnenennnes Room A106 (CC)
8:20 a.m. Topical Conference on Manufacturing Science and Technology ... ....Room A110 (CC)
9:00 a.m. Science Educators WOorkshop..........ccoeveerurnuirevecsnnresrsneneeneseseenens ....Denver Room (H)
11:00 a.m.-6:00 p.m. Vacuum Equipment EXhibition ..............ccoocooveiiieeiceeieceeeeeeeeeeevenee Exhibit Hall A
12:00 Noon Science EAucators LUNCREOMN .........cooveeveeveeriecrereinitiresscseercneeene e eres e enssnens Spruce Room (H)
2:00 p.m. Topical Conference on Biomaterials Interfaces ....Room A106 (CC)
2:00 p.m. Topical Conference on Manufacturing Science and Technology ...........c....cveeue... Room A110 (CC)
6:30 p.m. Placement Center WOIKShOP........coceurieinenreireireicenieeniiissississisteieesessansssenens Columbine Room (H)
8:00 p.m. ASTM E.42/ASSD Workshop.... ....Jr. Ballrom (H)
8:30 a.m.- 5:00 p.m. Short Course Program .............. reteersetee et saesae st et et s e saentn Various Rooms (CC)
WEDNESDAY, OCTOBER 26, 1994
8:20 a.m. Topical Conference on Biomaterials Interfaces.........ccevevvvrvvevevreervesverveneeseesseennne Room A106 (CC)
8:20 a.m. Topical Conference on Manufacturing Science and Technology .............ceceeueunn. Room A110 (CC)
10:00 a.m.-5:00 p.m. Vacuum Equipment Exhibition ..............cc.ccocoviveviniinnniieeneeneeeeeeerenns Exhibit Hall A
3:00 p.m.-5:00 p.m. New Vacuum Products POSter SESSI0N ........c.cvvuererieeeeemiievereneseesisssessessessessssens Ballroom 4 (CC)
6:45 p.m. AVS Awards Assembly and Reception .................cooereveerieeieireererinrnenenennnnen Ballroom 1,2,3 (CC)
8:30 a.m.-5:00 p.m. SHOTE COUTSE PTOGIAM c...eeeneeeeeesecrrerennsersrereseresesesesssesessesessesssssssssssssssosssssosas Various Rooms (CC)
THURSDAY, OCTOBER 27, 1994
16:00 a.m.-3:00 p.m. Vacuum Equipment Exhibition.......................oco.n....... ....Exhibit Hall A
8:00 p.m. Surface Science "Post Deadline Discovery Session"” ....Grand Ballroom (H)
8:30 a.m. - 5:00 p.m. SHOTt COUTSE PTOGTAM c.....eeneeeeeseereeesrsssrsesssssssesessesenesesssenssessasssssasssssasasns Various Rooms (CC)
FRIDAY, OCTOBER 28, 1994
8:30 a.m.-5:00 p.m. SRHOTE COUTSE PrOGTAM ......ouevvevereereiriereeecvensessesssesaesessssesssssssssnsensnsnsoserensssrenes Various Rooms (CC)
H=Radisson Hotel

CC=Colorado Convention Center
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— BUSINESS AND COMMITTEE MEETINGS —

SATURDAY, OCTOBER 22, 1994

4:00 p.m. Education Committee Meeting and DINNET .......coo.eieverreniininiiniirnnsss e Gold Room (H)
SUNDAY, OCTOBER 23, 1994

8:00 a.m. Short Course Executive Committee MEEting........cocveveereriniinenenncisriieininiisnsenicncacs Birch Room (H)

8:30 am. Tutorial: Nanostructures Fabrication and Characterization .........eceerecsisesisiisesnrnnenns Gold Room (H)
11:00 a.m. History COMMUtEE MEEUNG.......cvrrinrrinsiserssresseserssiinsiassissessssssisissssssesssinscsssssnssseness Colorado Room(H)
12:00 Noon History Committee LUNCHEON ......orvuvieriscmmiiiiinsitintssini s sinsin i ....Aspen Room (H)
12:00 Noon COmPAnions PrOGIAML........ueruervererssersseesirmsemmsismmssnssssssssssss s esssonsssisssansssessses ....Silver Room (H)

1:00 p.m. Tutorial: A Guideline For TQM: A Stepping Stone to ISO 9000. ....Spruce Room (H)

1:00 p.m. Tutorial: Surface, Biology, and Biomaterials ........... rrererere et neaese s senats Century Ballroom (H)

1:00 p.m. ToWD Hall MEEHINE.........ooveeemeriaieiacraiiininniesiesserss st seseisssersinsssssensssssasasssssasaasassscssses Grand Ballroom (H)
MONDAY, OCTOBER 24, 1994

7:00 a.m. Companions Program (SE€ iMISEIL) .......euuerumemrrisissimmimmrenmsassssssssiseessensissessssinsenssssssses Silver Room (H)

8:00 a.m. Chapters & Divisions Newsletter Breakfast .............ccccoeveee ....Columbine Room (H)

8:30 a.m. Fundamentals of Surface Science Short Course ................. ....Capitol Room (H)
9:00 a.m. Science Educators Workshop........cocceeeveeienennnnens .....Denver Room (H)
9:00 a.m. PPA SAMPHDE ..vocvvrevemermsiinianeiarrsssessssrsssss st st ssas s s st s cs s nns s asnes Gold Room (H)

9:00 a.m. CIYO PUIMPS .ccovvvvvvsnrnrninerssssssssssssseenssesasssss s amssass b8 s s e Aspen Room (H)
12:00 Noon Science Educators Workshop LUuncheon.........ceeeereneneenininiiniissine e Spruce Room (H)
12:00 Noon JVST LUNCREON. .....cvevecieririrrerieerereesestsassesesesssstssessssssessarsasssasesnessstossstnssonssnasnsssasnsnescass Century Room (H)

1:00 p.m. ICMC Abstract Selection Meeting.........coevveievverennresenne Colorado Room (H)

1:00 p.m. Vacuum SYMDBOLS ......cuvvrunevrenrerririesseeniseisissisissnessssens Birch Room (H)

1:00 p.m. Leak Detection .....c.cocereiieeseiiesnrenenns Cedar Room (H)

5:00 p.m. 1995 Program Committee Meeting Columbine Room (H)

6:00 p.m. Chapters & Divisions Reception......... S. Convention Lobby (H)

6:30 p.m. Publications Committee DINMET ........c..ceverimrrrsiennssssscssnnaisisninnsnns Century Room (H)

6:30 p.m. Applied Surface Science Executive Committee Meeting & Dinner Cedar Room (H)

6:30 p.m. Manufacturing Science and Technology Group Meeting and Dinner .........c.coeveiecunnees Spruce Room (H)

6:30 p.m. Vacuum Technology Executive Committee Meeting & Difner.........o..ooevuneisesensnnnns: Gold Room (H)

6:30 p.m. SHUAENt RECEPLON w..veceeceerverenmissrenssss st ssssesesse et sttt s A Upper Lobby (CC)

7:00 p.m. Chapters and Divisions Dinner .....Jr. Ballroom (H)

7:00 p.m. NANO 3 RECEPHOMN ...evververurrianisemrmsssssiersesssisersesstsstsets st ssa s s st st st s sisnas s s rnsnes Majestic Ballroom (H)
TUESDAY, OCTOBER 25, 1994

7:00 a.m. Companion's Program (S8€ iMSEIL) ....c.ewrrurmisurnmmrmsmstssrsssiserssn it scesnes Silver Room (H)

8:00 a.m. AVEM SEIMINAT....c.ueccvierreimerieriaeriessesresssissssrmsssseessssssssssocses reerreereereaaeeearesbessesressereen Ballroom Section D (H)

9:00 a.m. Science EAUCAtors WOIKSHOP ...c.ceveeiimrreisisrnmnnssceesieisiiin sttt Denver Room (H)

9:00 a.m. TOM GAUZES .ovvvevrvrreerenesessenmsssssessenssssassassssssssssassessessss st ba RS s b 0e Birch Room (H)

12:00 Noon Science BEAUCAtors LUNCREOM .....ovcererercreeciiiirisaerissemenssssesenacsssssensinssensesssasssnssasssssocsss Spruce Room (H)

12:00 Noon Topical Conferences LUNCREON .....vuueevuscermriseimarisinrmnsiissisississssissesssesnssissssnssessss s Colorado Room (H)

12:00 Noon Recommended Practices Executive Committee Luncheon ........ceeeeceeeenmnninininiennns Aspen Room (H)

12:00 Noon AVEM LUNCREOM ...ccucevevevierirrisersraesseseesessessesasssssinsssmssessisssstesssnsssesssnsmmsssasssasssssscssess Gr. Ballroom Section A (H)

5:20 p.m. Applied Surface Science Division Business MEetng.......coc.ueeeeusrererimmerissiiininsisiensns Room A101 (CC)

5:20 p.m. Electronic Materials & Processing Division Business MEeting ..........ccevuveuiuimasiesnreniae Room A108 (CC)

5:20 p.m. Nanometer-Scale Science & Technology Division Business Meeting ..........ccooveieenens Room A207 (CC)

5:20 p.m. Surface Science Division Business MEeting...........cecermmneemensissisniineinimninisnnsncseseenss Room A205 (CC)

5:20 p.m. Thin Film Division Business MEEtNG .......ccccvvirrrieriermeiinienieresisiimiisissnnassnsiasesissnsnses Room A105 (CC)

5:20 p.m. Vacuum Technology Division Busingss MEEHNg........covuvvieiirenieiinmsmsnisenenccssisinnsnan: Room A102 (CC)

6:30 p.m. Vacuum Metallurgy Division Executive Committee MEeting ..........coouvemviisnressnsriscnnnces Birch Room (H)

6:30 p.m. EMPD Executive Committee Meeting & Dinner Century Room (H)

6:30 p.m. Recommended Practices Committee Meeting & Dinner ... Gr. Ballroom Section B (H)

6:30 p.m. Surface Science Division Executive Committee Meeting & Dinner.............coereecene. Gold Room (H)

6:30 p.m. Thin Film Division Executive Committee Meeting & Dinner ............ Aspen Room (H)

6:30 p.m. Nanometer Science and Technology Division Meeting & Dinner Cedar Room (H)

6:30 p.m. Plasma Science & Technology Division Executive Committee Meeting & Dinner ...... Colorado Room (H)

6:30 p.m. Placement Center WOTKSHOP........ccviuiriunimruisersieisesssessmenissssnsisis s ssssssassssssssesssessases Columbine Room (H)

8:00 p.m. ASTM E42./ASSD WOTKSBOP c..cocereermiiirnierianrsnsssssssensessemsesssssnsnssssssassssssssssssscssiscases Jr. Ballroom (H)
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WEDNESDAY, OCTOBER 26, 1994

7:00 a.m. Companions Program (SE€ NSEITL) ..........ccuuevevierivereriecneeeceessessessessseessesssssesessssesssesses Silver Room (H)

8:00 a.m. Newsletter/Publicity Breakfast ...........oeveveveiuieruerececcneereereeeseesnerssssnns .....Colorado Room (H)

9:00 a.m. Low Pressure Gauges Subcommittee... Spruce Room (H)
10:00 a.m. Scholarship Meeting ..........oecvevererrererererereenerenessisesinesenens Birch Room (H)

12:00 Noon Scholarship LUNChEON............cuecuierecrisirnisiinse sttt sssassassasens Aspen Room (H)
5:20 p.m. Plasma Science and Technology Division Business Meeting Room A109 (CC)
5:20 p.m. Vacuum Metallurgy Division Business MEeting .........coovueveerrrveeecrrereseisresecsenseeeeereenees Room A106 (CC)

THURSDAY, OCTOBER 27, 1994
7:00 a.m. Companions Program (SE€ INSEIT) .........vuereerrererenriesessinsnsirsesoneessssssesssensessessessesessssenns Silver Room (H)
8:30 a.m. EXDibitors BIEAKEASE........c.evueereierriersriesictesieerese st seesees s eesseesectsneseassssesssessessssesesssans Room C201 (CC)

12:00 Noon 1995 Program Committee CRAITS.............ouvrerrnreceresiesrnnesrseseesseseesseesresssesessesssssssons Aspen Room (H)

12:15 p.m. AVS Business Meeting ....Room A101 (CC)
6:00 p.m. Surface Science Spectra Editorial Board Meeting & Dinner.......... . ....Gold Room (H)
6:00 p.m. 1994-95 LAC/Program Committee RECEPLON .......cvevveeeiecrvcsenseeeisiseeceseeneenenssseesesnas Jr. Ballroom D (H)
7:00 p.m. 1994-95 LAC/Program Committee Dinner................. ....Jr. Ballroom E (H)
8:00 p.m. Surface Science Postdeadling DiSCOVETY SESSIOM ....u.uur.vevriecrireereeresrereeeessseeesssesssessans Grand Ballroom (H)

FRIDAY, OCTOBER 28, 1994
7:00 a.m. Companions Program (SE€ INSETL) ..........coeveuiererereeniniseressiissemsereeeseseeseesssesssssssesessenns Silver Room (H)
8:00 am. Surface Science Database COMMILIEe MEEUNE ..........oouevveeveerersiesieereeeerseeeseeseseeeeone Denver Room (H)

12:00 Noon FOreign INETACHOIIS ....vuvuveeverernseerieririesisereseiseesseessiasacseeseessessssesessssssesesssasssssssesesssaenas Gold Room (H)

H=Radisson Hotel
CC=Colorado Convention Center

TECHNICAL SESSIONS
KEY TO SESSION/PAPER NUMBERS:

AS—Applied Surface Science Division

EM—Electronic Materials and Processing Division

NS—Nanometer Science and Technology Division and NANO 3
PS—Plasma Science and Technology Division

$S—Surface Science Division

MS—Topical Conference on Manufacturing Science and Technology
Bl—Topical Conference on Biomaterials Interfaces

TF—Thin Film Division

VM—Vacuum Metallurgy Division

VT—Vacuum Technology Division

Sessions sponsored by two divisions are labeled with both acronyms (e.g. SSEM)

then: a number to indicate parallel sessions sponsored by the same Division (e.g. $§1, $82)

then: Monday, Tuesday, Wednesday, Thursday, Friday

then: Moming, Afternoon, Evening, Poster then: a number to indicate the time slot scheduled for each paper
Example: SS1-MOM? (Surface Science, Monday morning, 11:00 a.m.)
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SURFACE SCIENCE
Room A205 - Session SS1-MoM pg. 114

Reactions on Metals: Hydrocarbons
Moderator: D. Dwyer, University of Maine.

Monday Morning, October 24, 1994

SURFACE SCIENCE
Room A201 - Session $S2-MoM pg. 115

Alloy and Compound Surface Structure
Moderator: B.E. Koel, University of Southern California.

8:20 am

ssi-MoM1  Effects of Co-adsorbed Hydrogen on the Dehydrogena-
tion of Cyclohexane on Pt(111). Identification of Cyclohexyl
(CgHy¢) Species. M.E. PANSOY-HJELVIK, P. SCHNABEL, J.C. HEMMINGER,
University of California, Irvine.

8:40 am

ss1-mom2  Oxygen Activated Combustion of Alkenes on Pd(100).
X.-C. GUO, R.J. MAD!X, Stanford University.

$S2-MoM1  INVITED ] ] _
Surface Structure [nvestigation with Scanning Tunneling

Microscopy (STM) and Low Energy lon Backscattering. H. NIEHUS,
Humboldt-Universitat zu Berlin, Germany.

Invited tatk continued.

9:00 am

9:20 am

$S1-MoM3_ INVITED .
Surface Chemistry at Metallic Step Defect Sites. J.T. YATES, JR.,*

University of Pittsburgh.

invited talk continued.

ss2-MomM3  Anharmonicity on the NiAl(110) Bimetallic Alloy Sur-
face. A.P. BADDORF, Oak Ridge National Laboratory. A.T. HANBICKI, University of
Pennsylvania.

$52-MoM4 The Geometrical Structure of an Al(111)~(2x2)-Na
Sufface Alloy. M.M. NIELSEN, J. BURCHHARDT, D.L. ADAMS, Aarhus Universi-
ty, Denmark. E. LUNDGREN, J.N. ANDERSEN, Lund University, Sweden. C. STAMP-
FL, M. SCHEFFLER, A. SCHMALZ, J. HAASE, Fritz Haber Institute, Germany.

9:40 am

ss1-MoMs  Kinetics of Benzene Formation from Acetylene on

Pd(111). 1.M. ABDELREHIM, N.A. THORNBURG, C.M..GERTH, E. DELGADO, T.E.
CALDWELL, J.T. SLOAN, D.P. LAND, University of California, Davis.

ss2-MoMs  Structure of NiO(111) Films on a Ni(100) Substrate.
0.L. WARREN, P.A. THIEL, lowa State University.

10:00 am

ss1-MoM6  Acetylene Di— and Trimerization Reactions at Pt(111)

and the (V3xv3)R30°-Sn/Pt(111). J. SZANYI, M.T. PAFFETT, Los Alamos
National Laboratory.

ss2-moM6  Detailed Surface Structures of Ultrathin Films of Ice
(H,0) and Rust (Fe;0,) Grown on Pi(111), Determined by

Automated Tensor LEED. M.A. VAN HOVE, A.B. BARBIERI, N. MATERER, U.
STARKE, W. WEISS, M. RITTER, G.A. SOMORJA!, tawrence Berkeley Laboratory.

10:20 am

ssi-mMoM7  The Surface Chemistry of 1,1-dimethylhydrazine on Pt
and Ag-Modified Pt. A.L. SCHWANER, M. KOVAR, D.J. ALBERAS, J.M.
WHITE, University of Texas, Austin.

ss2-MoM7  Structural Studies of Quasicrystals. w.-B. CHIN, C.J.
JENKS, S.-L. CHANG, C.-M. ZHANG, P.A. THIEL, lowa State University.

10:40 am

ssi-MoMs  Adsorption and Aggregation of HCN on Pt(111). p.
JENTZ, H. CELIO, M. TRENARY, University of Ifinois, Chicago.

ssz-Moms A New Type of UHV - AFM: Studies on KMnF, Sur-
faces. Q. DAI, R. VOLLMER, R. CARPICK, D.F. OGLETREE, M. SALMERON,
Lawrence Berkeley Laboratory.

11:00 am

ssi-MoMe  The Chemistry of Phthalic Anydride at a Clean and Ox-

ygen Covered Copper Single Crystal Surface. S. HAQ, R.C. BAIN-
BRIDGE, N.V. RICHARDSON, University of Liverpool, United Kingdom.

ss2-MoMo  Structure Determination of the InP(001) Surface. m.M.
SUNG, H. BU, J.W. RABALAIS, University of Houston.

11:20 am

ss1-MoM10  Cu(100) as a Model for the Methanol Catalyst. 1.
CHORKENDORFF, J. WAMBACH, M. KAZUTA, P.B. RASMUSSEN, Technical Univer-
sity of Denmark.

ss2-Mom10  Surface Relaxation of PbTe(100). C.B. DUKE, A.
LAZARIDES, A. PATON, Xerox Webster Research Center. A. KAHN, Princeton Univer-
sity.

11:40 am

ss1-MoM11  Simulation and Sensitivity Analysis of the

Heterogeneous Oxidation of Methane on a Platinum Foil. F.
BEHRENDT, 0. DEUTSCHMANN, J. WARNATZ, Universitdt Stuttgart, Germany.

ssz-MoM11  Structure of the Ga-rich GaAs(001) 4x2 and 4x6
Phases. 0.K. XUE, T. HASHIZUME, J. ZHOU, T. SAKATA, T. SAKURAI, Tohoku
University, Japan.

: 12:45 pm Plenary Lecture :
“The Role of Research in the Technological Balance of Power”

Dr. John A. Armstrong

Ballroom 1

*Medard W. Welch Award Winner
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NANO 3/NANOMETER-SCALE SCIENCE AND TECHNOLOGY
Room BR1 - Session NS1-MoM pg.117

NANO 3 Plenary Session
Moderator: C.R.K. Marrian, Nava! Research Laboratory.

APPLIED SURFACE SCIENCE
Room A101 - Session AS-MoM pg. 118

Imaging and Small Area Analysis
Moderator: R.W. Linton, University of North Carolina, Chapel Hill.

8:20 am AS-MoM1  INVITED ) ) ) o
Static and Dynamic SIMS with Sub~Micron Resolution: Sensitivi-
ty and Quantification Aspects. Y. GAO, F. SALDI, H.-N. MIGEON, CRP-CU,
Luxembourg.

8:40am | Introduction and Welcome: Invited talk continued.

C.R.K. MARRIAN, Naval Research Laboratory.
9:00am | NS1-MoM3  INVITED . . As-Mom3  Surface Trimer Crystallization on Poly (Ethylene
Nanostructural Sensors for Molecular Recognition. w. GOPEL, Univer- Terephthalate) Studied by Time-of-Flight Secondary lon Mass
ity of Tiibi , Germany.
sity of Tdbingen y Spectrometry (TOF-SIMS). . REICHLMAIER, S.R. BRYAN, Perkin-Elmer
Physical Electronics Division. D. BRIGGS, Wilton Research Centre, England.

9:20 am | Invited talk continued. As-Moma TOF-SIMS Imaging of Organic Materials. B. HAGENHOFF,
D. RADING, M. DEIMEL, A. BENNINGHOVEN, Universitit Minster, Germany.

9:40 am | Invited talk continued. As-mom5  ToF SIMS Imaging of Self-Assembled Monolayers. .6.
CASTNER, University of Washington. P.J. MCKEOWN, Physical Electronics, Inc.
D.W. GRAINGER, Colorado State University.

10:00am | NS1-MoM6  INVITED ) ) As-MoM6  Scanning Photoelectron Microscope with Submicron

Recent Progress on Magnetic Sensors with Nanostructures and Lateral Resolution Using Woltertype X-ray Focusing Mirror. k.
Applications. Y. SUGIYAMA, Electrotechnical Laboratory, Japan. NINOMIYA, M. HASEGAWA, Hitachi, Ltd., Japan.

10:20 am | Invited talk continued. AS-MoM7  First Results from the Spectro-Microscopy Undulator
Photoemission Beamline. J. DENLINGER, E. ROTENBERG, A. WARWICK, Ad-
vanced Light Source. S. KEVAN, University of Oregon. B.P. TONNER, University of
Wisconsin, Milwaukee.

10:40 am | Invited talk continued. As-Mom8 ldentification and Quantification of Hidden Features us-
ing Imaging XPS. J.E. FULGHUM, L. PALEUDIS, T.A. ZUPP, Kent State Univer-
sity. D.J. SURMAN, Kratos Analytical, Inc.

11:00am | NS1-MoM9 _ INVITED As-Momo  Analysis of Insulating Materials using Field Emission

Quantum Corrals. p.M. EIGLER, IBM Almaden Research Center. Auger Electron Spectroscopy. N.M. FORSYTH, G. JONES, J.
WOLSTENHOLME, Fisons Instruments Surface Systems.

11:20am | Invited talk continued. As-MoM10  SAM and XPS Studies of Roman Bronzes. E. PAPARAZZO,
L. MORETTO, ISM-CNR, Italy. P. NORTHOVER, University of Oxford, United
Kingdom. C. D'AMATO, Museo della Civilta Romana, Italy. E. SEVERINI, CSM SpA,
ltaly. A. PALMIERI, ITABC-CNR, Italy.

11:40am | Invited talk continued. As-MoM11  Strain Imaging Analysis using Raman Microscope.

J.P.H. SUKAMTO, K. AJITO, K. HASHIMOTO, A. FUJISHIMA, University of Tokyo,
Japan.




PLASMA SCIENCE
Room A109 - Session PS-MoM pg. 120

Plasma Etching & Deposition
Moderator: K.L. Seaward, Hewlett Packard Laboratories.

Monday Morning, October 24, 1994

VACUUM TECHNOLOGY
Room A102 - Session VT-MoM pg. 122

Total Pressure Gauging
Moderator: N. T. Peacock, HPS Division of MKS Instruments Inc.

820am | PS-MoM1_ INVITED ] vT-Mom1  Electron Path Length Calculation Using Finite Element
Recent Developments in Plasma Processing. R.A. GOTTSCHO, AT&T Bell Method for an Axial Emission Gauge. A. AGARWAL, J. BASS, A.H. BASS,
Laboratories. Nationat Research Council, Canada.
8:40 am | Invited talk continued. vI-moMz  Observations of Electron Trapping Phenomenon Occurr-
ing in a Lafferty Gauge. N. GOTOH, The Graduate University for Advanced
Studies, Japan. R. PAITICH, Terranova Scientific. H. HISAMATSU, H. ISHIMARU*,
KEK National Laboratory for High Energy Physics, Japan.
900am | Ps-Mom3 Self~Aligned-Contact (SAC) Dry Etch Process for 0.54 vi-mom3  The Influence of Filament-Heating Waveform on the
SRAM Technology. J.E. NULTY, P.S. TRAMMEL, Cypress Semiconductor. Sensitivity of Glass Envelope Bayard-Alpert Gages. P.J. ABBOTT, J.P.
LOONEY, National Institute of Standards & Technology.
oo0am | PS-moma The Correlation between Selective Oxide Etching and VT-MoM4  Long-term Stability of Bayard-Alpert Gauge Perfor-
Thermodynamic Prediction. $.C. MCNEVIN, AT&T Bell Laboratories. mance: Results Obtained from Repeated Calibrations against the
NiST Primary Vacuum Standard. A.R. FILIPPELLI, P.J. ABBOTT, J.P.
LOONEY, S. DITTMANN, C.R. TILFORD, National Institute of Standards &
Technology.
9:40am | PS-MoM5  INVITED o ) i ) VI-MoM5  INVITED i .
High Rate and Highly Selective Si0, Etching Employing Inductive- Ultrasensitive Silicon Micromechanical Pressure Sensors. S.T. CHO,
ly Coupled Plasma. Y. HORIIKE, Tokyo University, Japan. K. KUBOTA, The Charles Stark Draper Laboratory.
Hiroshima University, Japan. T. FUKAZAWA, TEL-Yaménashi, Japan.
10:00 am | Invited talk continued. Invited talk continued.
10:20am | Ps-MoM7 Tungsten Etching Using Electron Cyclotron Resonance VT-MoM7 Vacuum Gauging with 1C Technology Compatible
Plasma. T. MARUYAMA, K. SHIOZAWA, N. FUJIWARA, M. YONEDA, Mitsubishi Microsensors. 0. PAUL, 0. BRAND, R. LENGGENHAGER, H. BALTES, Physical
Electric Corporation, Japan. Electronics Laboratory, ETH, Switzerland.
10:40am | Ps-Mom8 Cu Metallization using Electron Cyclotron Resonance vi-moM8 A Miniaturized Silicon Based Thermal Vacuum Sensor.
Plasmas. S.M. GORBATKIN, R.L. RHOADES, L.A. BERRY, Oak Ridge National W.J. ALVESTEFFER, Hastings Instruments.
Laboratory. $.M. ROSSNAGEL, IBM TJ Watson Research Center.
11.00am | PS-moMs Application of an Electron Cyclotron Resonance Plasma VT-moMg  Long-term Calibration Stability of Molecular Drag Gage
Source to Conductive Film Deposition. M. SHIMADA, T. ONO, H. Rotors. R.W. HYLAND, J.P. LOONEY, Nationa! Institute of Standards &
NISHIMURA, S. MATSUO, NTT LSI Laboratories, Japan. Technology.
11.20am| Ps-MomM1o Micro-Profile Simulations of Metal lon and Neutral vi-MoM10  An Optical Method for Low Pressure Measurements. I.
Deposition. S. HAMAGUCHI, S.M. ROSSNAGEL, IBM TJ Watson Research BELLO, S. BEDERKA, University of Western Ontario, Canada. L. HAWORTH, Univer-
Center. ' sity of Edinburgh, Scotland.
11:40am| PS-Mom11 High Density Metal Plasma Formation during DC vT-moM11  Validity of the Total Pressure of 5x1 0~"" Pa Estimated

Magnetron Sputtering in Self-Sustained Mode. W.M. POSADOWSKI,
Technical University of Wroclaw, Potand. Z.J. RADZIMSKI, North Carolina State
University.

by Laser lonization Method. S. ICHIMURA, S. SEKINE, K. KOKUBUN, Elec-
trotechnical Laboratory, Japan.
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ELECTRONIC MATERIALS
Room A108 - Session EM-MoM pg. 123

Materials for Device Integration
Moderator: L.L. Tedder, North Carolina State University.

8:20 am

8:40 am

EM-MoM1  INVITED )
Performance and Integration of Copper VLSI/ULS! Interconnects.
D.C. EDELSTEIN, IBM TJ Watson Research Center.

Invited talk continued.

9:00 am

EmM-Mom3  Optimization of a Contact Metallization Scheme for 0.35
ASIC Technology. S. BOTHRA, T. TROWBRIDGE, VLSI Technology Inc.

9:20 am

EM-MoM4  The Effect of Oxygen Contamination on the Formation of

TiSi, for Metallization Structures. m. LN, J.F. BERNARD, A.R. RAHEEM,
A. MCCOMAS, E.H. ADEM, T. LUKANC, S. FONG, D. MATSUMOTO, Advanced
Micro Devices.

9:40 am

EM-MoM5  Al/Epitaxial-W Bilayer Model Diffusion Barrier Struc-
tures: Interfacial Reaction Pathways and Kinetics during Anneal-

ing. D.B. BERGSTROM, I. PETROV, L.H. ALLEN, J.E. GREENE, University of [I-
linois, Urbana.

10:00 am

EM-MoMs  Chemical Vapor Deposited TiCN -~ A New Barrier
Metallization for Sub~micron Via and Contact Applications. M.
EIZENBERG, K. LITTAU, S. GHANAHEIM, A. MAK, Y. MAEDA, M. CHANG, A K.
SINHA, Applied Materials.

10:20 am

EM-MoM7  Experiments and Simulations of High Pressure
Chemical Vapor Deposition of TiN from
Tetrakis—dimethylaminotitanium and Ammonia in Vias. H. LiAg,
Arizona State University. R. GORDON, Harvard University. A. TOPRAC, SEMATECH.
T.S. CALE, Arizona State University.

10:40 am

EM-MoM8  Using Poly(tetrafluoroethylene) as a Low Dielectric Con-

stant Substrate for Microwave Circuit Fabrication. A.J. HOWARD, R.8,
RYE, A.J. RICCO, D.J. RIEGER, M.L. LOVEJOY, L.R. SLOAN, M.A. MITCHELL, San-
dia National Laboratories.

11:00 am

11:20 am

EM-MoM3  INVITED _ ) e )
Processing and Device Issues of High Permittivity Materials for

DRAM Memories. B.E. GNADE, Texas instruments.

Invited talk continued.

11:40 am

EM-MoM11  PECVD Ti0, in Microwave-RF Hybrid Plasma Reactor.
Y.H. LEE, M.J. BRADY, K.K. CHAN, IBM TJ Watson Research Center.
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MY SCHEDULE

Monday Morning, October 24, 1994

TIME SESSION BOOM
8:20 am
8:40 am
9:00 am
9:20 am
9:40am
10:00 am
10:20 am
10:40 am
11:00 am
11:20 am
11:40am
12:00 pm
12:45 pm
Lunch
when
with where
OTHER EVENTS MONDAY SHORT COURSES MONDAY
7:00am.  Companions Program (see insert) (Silver Room (H)) 8:30am. Fundamentals of Surface Science (Vail Room (H))
8:00am.  Chapters & Divisions Newsletter Breakfast (Columbine Room (H)) 8:30a.m. Vacuum Technology (Room G109 (CC))
g:00am. Science Educators Workshop (Denver Room (H)) 8:30am. A Comprehensive Course on Surface Analysis: AES,XPS,SIMS,
9:00am. PPA Sampling (Geld Room (H)) Depth Profiling, & ISS/RBS (Room €107 CC))
9:00a.m.  Cryo Pumps (Aspen Room (H)) 8:30am. Basics of Radio Frequency (RF) Technology (Room G105 (cC))
12:00 Noon  Science Educators Workshop Luncheon (Spruce Room (H)) g:30am. Operation and Maintenance of Vacuum Pumping Systems
12:00 Noon  JVST Luncheon (Century Room (H)) (Room C103 (CC))
8:30am. Sputter Deposition (Room €101 (CC))
8:30am.  Auger Electron Spectroscopy (Reom €107 (ccy
§:30am. Controlling Contamination in Vacuum System (Room C112 (ccy
8:30am.  CVD for Microelectronics (Room €110 (CC))
8:30a.m. An Introduction to lon Sources: Principles and Techniques
(Room C108 (CC))
8:30am.  An Overview of Thin-Film Deposition and Etching Techniques
(Room €106 (CC))
8:30a.m. Technological Aspects of Metal Semiconductor Contacts
H=Radisson Hote! (Room C104 (CC))
CC=Colorado Convention Hotel 830am. Understanding Thin-Film Optics (Room 102 (CC))
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MY SCHEDULE
Monday Afternoon, October 24, 1994

TIME SESSION ROOM
2:00 pm
2:20 pm
2:40 pm
3:00 pm
3:20 pm
3:40 pm
4:00 pm
4:20 pm
4:40 pm
5:00 pm
OTHER EVENTS MONDAY SHORT COURSES MONDAY
1:00 p.m.  ICMC Abstract Selection Meeting (Colorado Room (H)) 8:30a.m.  Fundamentals of Surface Science Vail Room (H)
1:00 p.m.  Vacuum Symbols (Birch Room (H)) 8:30a.m. Vacuum Technology (Room C109 (CC))
1:00 p.m.  Leak Detection (Cedar Room (H)) 8:30a.m. A Comprehensive Course on Surface Analysis: AES,XPS,SIMS,
5:00 p.m. 1995 Program Committee Meeting (Columbine Room (H)) Depth Profiling, & ISS/RBS (Rsom C107 CC))
6:00 p.m.  Chapters & Divisions Reception (S. Convention Lobby (H)) 8:30a.m. Basics of Radio Frequency (RF) Technology (Room €105 (CC))
6:30 p.m.  Pubtications Committee Dinner (Century Room (H)) 8:30a.m.  Operation and Maintenance of Vacuum Pumping Systems
6:30 p.m.  ASS Executive Committee Meeting & Dinner (Cedar Room (H)) {(Room C103 (CC))
6:30 p.m.  Manufacturing Science and Technology Group Meeting and Dinner 8:30a.m.  Sputter Deposition (Room C101 (CC))
(Spruce Room (H)) 8:30a.m.  Auger Electron Spectroscopy (Room C107 (CC))
6:30 p.m.  Vacuum Technology Executive Committee Meeting & Dinner 8:30a.m.  Controlling Contamination in Vacuum System (Room C112 (CC))
(Gold Room (H)) 8:30a.m.  CVD for Microelectronics (Room C110 (CC))
6:30 p.m.  Student Reception (A Upper Lobby (CC)) 8:30a.m.  An Introduction to lon Sources: Principles and Technigues
7:00 p.m.  Chapters and Divisions Dinner (Jr. Ballroom (H)) (Room C108 (CC))
7:00 p.m.  NANO 3 Reception (Majestic Ballroom (H)) 8:30a.m.  An Overview of Thin-Film Deposition and Etching Techniques
(Room C106 (CC))
8:30a.m. Technological Aspects of Metal Semiconductor Contacts
H=Radisson Hotel (Room C104 (CC))
CC=Colorado Convention Hotel 8:30a.m.  Understanding Thin-Fitm Optics {Room €102 (CC))

/881-MoA Surface Mechanisms and Materials for
" ChomicalSensors 2




SURFACE SCIENCE
Room A205 - Session SS1-MoA pg. 126

Surface Mechanisms and Materials for Chemical Sensors
Moderator: R.M. Penner, University of California, Irvine.

Monday Afternoon, October 24, 1994

SURFACE SCIENCE
Room A201 - Session $S2-MoA pg.127

Nucleation and Growth: Semiconductors
Moderator: J.F. Wendelken, Oak Ridge National Laboratories.

2:00 pm

ss1-MoA1  Surface Chemistry of Gold Doped WO, Hydrogen
Sulfide Sensors. B. FRUHBERGER, D.J. DWYER, University of Maine.

ss2-MoA1  Mixed—Morphology MTP Growth of Ag on Si(100)-2x1
Surface. G. JAYARAM, N. DORAISWAMY, L.D. MARKS, Northwestern University.

2:20 pm

ss1-MoA2  Surface Chemistry of a Semiconducting Oxide Gas Sen-

sor for Hydrogen Sulfide. G.S. HENSHAW, D.H. DAWSON, D.E. WILLIAMS,
University of College London, England.

ss2-MoA2  Modification of Overlayer Growth Kinetics by Surface

Interlayers: The Si(111)v7xV3 - Indium Surface. s. SURNEV, J.
KRAFT, F.P. NETZER, Universitat Graz, Austria.

2:40 pm

3:00 pm

$S1-MoA3  INVITED
Surface, Interface and Thin Film Effects in Solid State Chemical

Sensing. S. SEMANCIK, R.E. CAVICCH!, G.E. POIRIER, J.S. SUEHLE, M.
GAITAN, National Institute of Standards & Technology.

invited talk continued.

ss2-MoA3 K Islands on Si(111): Morphology Changes Induced
by 0, Exposure. B. LAMONTAGNE, F. SEMOND, D. ROY, Universite Laval,
Canada.

ss2-MoA4  Kinetic Control in Epitaxial Growth: Chemisorption to

Heteroepitaxy to Homoepitaxy in CaF,/Si(111). U. HESSINGER, M.
LESKOVAR, M.A. OLMSTEAD, University of Washington.

3:20 pm

ss1-MoAs  Operation of Thin Film Gas Detectors in a Temperature

Programmed Mode. R.M. MERCHANT, J.W. SCHWANK, J.L. GLAND, K.D.
WISE, University of Michigan.

ss2-MoA5  The Influence of Surface Topography on Epitaxial
Growth. 0.P. KARPENKO, D.P. ADAMS, .M. YALISOVE, University of Michigan.

3:40 pm

$S1-MoA6 Behavior and Kinetics of Palladium-Gated Hydrogen
Sensors in UHV. R. BASTASZ, Sandia National Laboratories, Livermore. R.C.
HUGHES, Sandia National Laboratories, Albuquerque. W.P. ELLIS, Los Alamos Na-
tional Laboratory.

ss2-MoA6  Structure of MBE-grown As-rich GaAs(001) Phases. T.
HASHIZUME, Q.K. XUE, J. ZHOU, Tohoku University, Japan. A. ICHIMIYA, Nagoya
University, Japan. T. SAKURAI, Tohoku University, Japan.

4:00 pm

$s1-MoA7  Structure and Chemical Sensing Properties of

Vanadium Oxide Sol-Ge! Films. J.S. LEDFORD, P.A. ASKELAND, Michigan
State University.

ss2-MoA7  Simultaneous Measurement of Structure and Chemistry
during Growth of GaAs by Chemical Vapor Deposition. P.H. FUOSS,

AT&T Bell Laboratories. D.K. KISKER, G.B. STEPHENSON, IBM TJ Watson Research
Center. I. KAMIYA, JRDC and Imperial College. S. BRENNAN, SSRL. L. MANTESE,

D.E. ASPNES, North Carolina State University.

4:20 pm

SS1-MoAs  High Resolution Photoemission and Auger Parameter
Studies of Electronic Structure of Tin Oxides. L. KBVER, Hungarian
Academy of Sci., Inst. of Nuclear Res., Hungary. G. MORETTI, Universitéd "'La Sa-
pienza’’, Waly. ZS. KOVACS, Hungarian Academy of Sci., Inst. of Nuclear Res.,
Hungary. R. SANJINES, Ecole Polytechnique Fédérale, Switzerland. E. CSERNY,
Hungarian Academy of Sci., Inst. of Nuclear Res., Hungary. G. MARGARITONDO,
Ecole Polytechnique Fédérale, Switzerland. J. PALINKAS, Hungarian Academy of
Sci., Inst. of Nuctear Res., Hungary. H. ADACHI, Kyoto University, Japan.

ss2-MoAs  Heterostructures with Large Lattice Mismatch: In-

teraction of GaSe with GaAs(111). L.E. RUMANER, F.S. OHUCHI, Universi-
ty of Washington.

4:40 pm

$S1-MoAs  Growth and Reactivity of Thin TiO, Films on W(110).
G.S. HERMAN, C.H.F. PEDEN, Pacific Northwest Laboratory.

ss2-moag  Morphology of GaAs(001) Grown by Solid- and

Gas-Source Molecular Beam Epitaxy. J.E. VAN NOSTRAND, S.J. CHEY,
D.G. CAHILL, A.E. BOTCHKAREV, H. MORKOC, University of lllinois, Urbana.

5:00 pm

$s1-Moa10  Synthesis of Ordered Ultra~thin Al, 05 Films on

Ru(0001) and Re(0001) Surfaces. Y. WU, E. GARFUNKEL, T.E. MADEY,
Rutgers University.

ss2-MoA10  Diffusion Barriers on GaAs:SN (100) Surfaces. .M.
SEUTTER, A.M. DABIRAN, X. SONG, B.E. ISHAUG, P.I. COHEN, University of Min-
nesota.

42




NANO 3/NANOMETER-SCALE SCIENCE AND TECHNOLOGY
Room A209 - Session NS1-MoA pg. 129

Nanostructure Properties: Structural and Electronic
Moderator: J.N. Randall, Texas Instruments.

NANO 3/NANOMETER-SCALE SCIENCE AND TECHNOLOGY
Room A207 - Session NS2-MoA pg. 131

Nanometrology
Moderator: E.C. Teague, National Institute for Standards and
Technology.

2:00pm | NS1-MoA1 Scanned-probe Measurements of CdSe Quantum Dot NS2-MoA1  INVITED ) ) )
Structures. B. ALPERSON. S.R. COHEN, G. HODES, 1. RUBINSTEIN, Weizmann Dimensional Metrology with Scanning Probe Microscopes. J.E.
Institute of Science, Israel. GRIFFITH, AT&T Bel! Laboratories.
2:20pm | NS1-MoA2 Low Temperature Scanning Tunneling Microscopy Invited talk continued.
Studies of Granular Metal Films. E. BAR-SADEH, D. PORATH, M.
WOLOVELSKY, Y. GOLDSTEIN, 0. MILLO, The Hebrew University of Jerusalem,
Israel. Q. ZHANG, H. DENG, B. ABELES, Exxon Research and Engineering.
2:40 pm | NS1-MoA3  INVITED ) NS2-MoA3  Proximal Probe Characterization. L.A. FILES, J.N. RANDALL,
Properties of Nanostructures - Electronic. H. AHMED, University of Cam- Texas Instruments, Inc. D. KELLER, University of New Mexico.
bridge, UK. .
3:00 pm | Invited talk continued. Ns2-MoA4 Maximizing the Information Content of Scanning Probe
Microscopy Data. .M. WILLIAMS, M.C. DAVIES, T.0. GLASBEY, D.E.
JACKSON, C.J. ROBERTS, K.M. SHAKESHEFF, S.J.B. TENDLER, University of Not-
tingham, United Kingdom.
320pm | Ns1-MoA5 Voltage Oscillation Observed in Two Dimensional Ns2-MoA5  Estimation of Proximal Probe Microscope Tip Geometry
Nanostructures using Liquid Crystal Molecules at Room without Calibrated Reference Artifacts. J.5. VILLARRUBIA, National In-
Temperature. N. NEJOH, M. AONO, M. TSUKADA, JRDC, RIKEN, and University stitute of Standards & Technology.
of Tokyo, Japan.
340pm | NS1-MeA6 Charge Dissipation and Its Phase Transition of Densely NS2-MoA6  Stability and Engineering of Ultra~Sharp Tungsten
Contact-Electrified Electrons on a Thin Silicon Oxide. Y. SUGAWARA, Tips. M.L. YU, B.W. HUSSEY, H.-S. KIM, T.H.P. CHANG, IBM TJ Watson
Y. FUKANO, T. UCHIHASHI, T. OKUSAKO, T. TSUYUGUCHI, S. MORITA, Hiroshima Research Center.
University, Japan. Y. YAMANISHI, T, OASA, Sumitomo Metal [ndustries, Ltd.,
Japan.
4:00 pm | NS1-MoA7  Strain Relieving of Epitaxially Grown Ge Layers on Si Ns2-MoA7  Scanning Tunneling Microscope with Three-Dimen-
Mesa Structure. Y.-H. KHANG, Y. KUK, Seoul National University, Korea. sional Interferometer for Surface Roughness Measurement. 1. Fu-
JIl, M. YAMAGUCHI, M. SUZUKI, Nikon Corporation, Japan.
4:20pm | NS§1-MoA8  Atomic-Force Microscopy Measurements of Roughness Ns2-MoA8  Automated Calibration of the Sample Image using
Anisotropy on Si,_.Ge,/Si Superlattice Film Surfaces. ¢. TEICHERT, Crystalline Lattice for Scale Reference in Scanning Probe
Y.H. PHANG, University of \)Nisconsin, Madison. L.J. PETICOLAS, J.C. BEAN, AT&T Microscopy' H. KAWAKATSU, T. HIGUCH!, H. KOUGAMI, P. BLANALT, Universi-
Bell Laboratories. E. KASPER, Universitdt Stuttgart, Germany. M.G. LAGALLY, ty of Tokyo, Japan.
University of Wisconsin, Madison.
4:40pm | NS1-MoA3  Submicron Lithographically Patterned Magnetic Islands NS2-MoAS  Repeatability and Reproducibility Study of Si Wafer
for Magnetic Recording. R.M.H. NEW, R.F.W. PEASE, R.L. WHITE, Stanford Micro-Roughness by Use of Atomic Force Microscapy. A.R.
University. RAHEEM, E.H. ADEM, Advanced Micro Devices.
500pm | NSt-Moa10 Ferroelectric Domain Dynamics Investigated by Atomic Ns2-Moat10  An Optical Fiber Based Shear Force Microscope for

Force Microscopy. 0. KOLOSOV, Mechanical Engineering Lab and ATP and
NAIR, Japan. A. GRUVERMAN, National Inst. for Research in Inorganic Materials,
Japan. J. HATANO, Science University of Tokyo, Japan. K. TAKAHASHI, National In-
st. for Research in Inorganic Materials, Japan. H. TOKUMOTO, ATP and NAIR,
Japan.

Nanometer-Scale Dimensional Metrology on Large Samples. H.M.
MARCHMAN, AT&T Bell Laboratories.
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APPLIED SURFACE SCIENCE
Room A101 - Session AS-MoA pg. 132

Data Processing and Reference Methods
Moderator: G.C. Nelson, Sandia National Laboratories.

Monday Afternoon, October 24, 1994

PLASMA SCIENCE
Room A109 - Session PS-MoA pg. 134

Plasma Deposition
Moderator: W. Holber, ASTeX, Inc.

2:00 pm

AS-moA1  Auger Electron Spectrometry Data Bank. M.P. SEAH, Na-
tional Physical Laboratory, United Kingdom.

2:20 pm

As-MoA2 Multi-spectral Scanning Auger Microscopy of Rough,
Chemically Inhomogeneous Samples. I.R. BARKSHIRE, M. PRUTTON,
University of York, United Kingdom.

PS-MoA1  INVITED . ) _
Plasma Assisted Deposition of Diamond Films. T.D. MANTEI, University
of Cincinnati.

Invited talk continued.

2:40 pm

3:00 pm

AS-MoA3  INVITED ) o
Surface Microanalysis and Imaging: Data Visualization and Pat-

tern Recognition Applications. R.W. LINTON, University of North Caroiina,
Chape! Hill.

Invited talk continued.

PS-MoA3 An Investigation of Si0, PECVD using Attenuated Total

Reflection Fourier Transform Infrared Spectroscopy. S.C. DESHMUKH,
E.S. AYDIL, University of California, Santa Barbara.

ps-MoA4 Step Coverage of Silicon Dioxide Films Deposited in Dual

Frequency TEOS-Oxygen Plasma Systems. F.R. MYERS, M.W. PETERS,
Motorola, Inc. T.S. CALE, Arizona State University.

3:20 pm

As-Moa5 Numerical Analysis of TOF-SIMS Data. s.G. MACKAY, 3M
Corporation. P.J. MCKEOWN, Perkin-Elmer.

ps-MoAs  Deposition of Silicon Oxide using Helicon Assisted Reac-
tive Evaporation. A. DURANDET, R. BOSWELL, Australian National University.

3:40 pm

AS-MoA6  SIMS vs. the TRIM Code for Depth Profiles of 100 to

350 keV Phosphorus in Silicon. K. MIETHE, W.H. GRIES, Deutsche
Bundespost Telekom, Germany. J.P. BIERSACK, Hahn-Meitner-Institut, Germany. H.
STRUSNY, Ferdinand-Braun-Inst. fir Hochstfrequenztechnik, Germany.

ps-MoA6 ECR Oxygen Plasma-Assisted Deposition of Al,0. J.c.
BARBOUR, J.S. CUSTER, D.M. FOLLSTAEDT, M.B. SINCLAIR, B.G. POTTER, Sandia
National Laboratories.

4:00 pm

AS-MoA7 The Development of Standard Reference Material 2137 -
A Boron Implant in Silicon Standard for Secondary lon Mass
Spectrometry. D.S. SIMONS, Nationa! Institute of Standards & Technology.

ps-MoA7 Electron Cyclotron Resonance Plasma-Deposited Silicon

Nitride from 25°C to 200°C. K.L. SEAWARD, F.F. MERTZ, K. NAUKA,
Hewlett-Packard.

4:20 pm

As-Moas Elemental Binding Energies for X-ray Photoelectron
Spectroscopy. C.J. POWELL, National Institute of Standards & Technology.

ps-MoAs Low Temperature Plasma Enhanced CVD of Main Group

Nitrides using Organometallic Precursors. D.J. ECONOMOU, S.D.
ATHAVALE, D.M. HOFFMAN, S.P. RANGARAJAN, J.-R. LIU, Z. ZHENG, W.-K.
CHU, University of Houston.

4:40 pm

As-MoAs  On the Nature of the Use of Adventitious Carbon as a

Binding Energy Standard. T.L. BARR, S. SEAL, University of Wisconsin,
Milwaukee.

.PS-MoAQ Fast Deposition of a-Si:H for Solar Cell Application. R.J.

SEVERENS, M.C.M. VAN DE SANDEN, G.J. MEEUSEN, D.C. SCHRAM, Eindhoven
University of Technology, The Netherlands.

5:00 pm

ps-MoA10 The Effects of the Process Parameters on the Low

Temperature Si/SiGe Epitaxy by UHV-ECRCVD. 5.J. PARK, KH.
HWANG, S.J. JOO, E. YOON, H.S. TAE, S.H. HWANG, Y.P. EO, K.W. WHANG,
Seout National University, Korea.

44




VACUUM TECHNOLOGY
Room A102 - Session VT-MoA pg. 135

Gas Flow, Partial Pressure Analysis, and Leak Detection
Moderator: J.L. Provo, Martin Marietta Speciality Components Inc.

THIN FILM/VACUUM METALLURGY
Room A105 - Session TFVM-MoA pg. 137

Diamond, Cubic Boron Nitride and Other Ultra-Hard Films |
Moderator: R. Messier, Pennsylvania State University.

2:00pm | VT-MoA1 Transition Gas Flow in Drag Pumps and Capillary Leaks. TFVM-MoA1  INVITED ) )
J.C. HELMER, G. LEVI, Varian S.p.A. ftaly. Structural Control in the Vapour Growth of Oriented Diamond
Films. P. KOIDL, C. WILD, R. LOCHER, Fraunhofer-Inst. fiir Angewandte
Festkorperphysik, Germany.
2:20pm | VT-MoAz Calculations of Orifice Flow in the Transition Regime. Invited talk continued.
J.P. LOONEY, R.D. MOUNTAIN, National Institute of Standard