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Aims and Scope

Microscopy and Microanalysis publishes original research papers dealing
with a broad range of topics in microscopy and microanalysis. These
include articles describing new techniques or instrumentation and their
applications, as well as papers in which established methods of micros-
copy or microanalysis are applied to important problems in the fields of
biology or materials science. Microscopy and microanalysis are defined
here in a broad sense, and include all current and developing approaches
to the imaging and analysis of microstructure. The criteria for acceptance
of manuscripts are the originality and significance of the research, the
quality of the microscopy or microanalysis involved, and the interest for
our readership.

Four types of communications are published in the Journal. Regular

Articles are of substantial length, and describe the findings of an original .

research project that satisfies the aims and scope of the Journal, described
above. Communications are brief technical or scientific articles. Reviews
summarize the current status of an important area within the aims and
scope of the Journal. Letters to the Editor usually contain comments on
recent articles that have appeared in the Journal.

Copyright Information

Submission of a manuscript implies: that the work described has not been \

published before (except in the form of an abstract or as part of a pub-
lished lecture, review, or thesis); that it is not under consideration for
publication elsewhere; that its publication has been approved by all co-
authors, if any, as well as by the responsible authorities at the institute
where the work has been carried out; that, if and when the manuscript is
accepted for publication, the authors agree to automatic transfer of the
copyright to the Microscopy Society of America; that the manuscript will
not be published elsewhere in any language without the consent of the
copyright holders; and that written permission of the copyright holder is
obtained by the authors for material used from other copyrighted sources.

All articles published in this journal are protected by copyright,
which covers the exclusive rights to reproduce and distribute the article
(e.g., as offprints), as well as all translation rights. No material published
in this journal may be reproduced photographically or stored on micro-
film, in electronic data bases, video disks, etc., without first obtaining
written permission from the publisher.

The use of general descriptive names, trade names, trademarks, etc.,
in this publication, even if not specifically identified, does not imply that
these names are not protected by the relevant laws and regulation.

While the advice and information in this journal is believed to be
true and accurate at the date of its going to press, neither the authors, the
editors, nor the publisher can accept any legal responsibility for any errors
or omissions that may be made.

The publisher makes no warranty, express or implied, with respect
to the material contained herein. Springer-Verlag publishes advertise-
ments in this journal in reliance upon the responsibility of the advertiser
to comply with all legal requirements relating to the marketing and sale
of products or services advertised. Springer-Verlag and the editors are not
responsible for claims made in the advertisements published in the jour-
nal. The appearance of advertisements in Springer-Verlag publications
does not constitute endorsement, implied or intended, of the product
advertised or claims made for it by the advertiser.

Authorization to photocopy items for internal or personal use, or
the internal or personal use of specific clients, is granted by Springer-
Verlag New York, Inc., provided that the appropriate fee is paid directly
to Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA
01923, USA (Tel: (508) 750-8400), stating the ISSN (1431-9276), the
volume, and the first and last page numbers of each article copied. The
copyright owner’s consent does not include copying for general distribu-
tion, promotion, new works, or resale. In these cases, specific written
permission must first be obtained from the publisher.

The Canada Institute for Scientific and Technical Information
(CISTI) provides a comprehensive, world-wide document delivery service
for all Springer-Verlag journals. For more information or to place an
order for a copyright-cleared Springer-Verlag document, please contact
Client Assistant, Document Delivery, Canada Institute for Scientific and
Technical Information, Ottawa K1A 0S2, Canada (Tel: 613-993-9251;
Fax: 613-952-8243; e-mail: cisti.docdel@nrc.ca).

LINKAlert

The LINKA/ert service replaces the Springer Journals Preview Service.
This journal is included in the LINKAlert service. LINKAlert is a free,
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subscribe-to feature of Springer-Verlag’s LINK. After subscribing to
LINKAlert, you will receive, via e-mail, tables of contents of new issues of
your selected journals. The e-mail contains hyperlinks to the articles’
abstracts and is sent when the issue is posted to LINK/

Subscribe to LINKAlert at http:/link.springer-ny.com/alert/

Subscription Information

Microscopy and Microanalysis is published bimonthly in January, March,
May, July, September, and November by Springer-Verlag, plus two
supplements (Expo and Proceedings) to be published in June and August.
Volume 7 will appear in 2001.

Office of Publication

Springer-Verlag New York, Inc., 175 Fifth Avenue, New York, NY 10010,
USA, Tel: (212) 460-1500; Fax: (212) 533-5977; Senior Production Edi-
tor: Jacquelyn L. Goss

Society Rates: Members of the Microscopy Society of America should
contact the MSA Business Office for all subscription inquiries.

Microscopy Society of America

230 E. Ohio Street, Suite 400

Chicago, IL 60611-3265

Toll-Free Tel: 800-538-3672

Tel: 312-644-1527

Fax: 312-644-8557

E-mail: businessoffice@msa.microscopy.com

Members of other affiliated societies should contact their respective so-
ciety business offices for all subscription inquiries.

Institutional Rates: North America: US $667.00 plus $32.00 postage and
handling. (Canadian customers please add 7% GST to subscription price,
then add postage and handling. Springer-Verlag’s GST registration num-
ber is 123394918.) Subscriptions are entered with prepayment only.
Please mail orders and inquiries to: Springer-Verlag New York, Inc.,
Journal Fulfillment Services Department, P.O. Box 2485, Secaucus, NJ
07096-2485, USA. Tel: 1-800-SPRINGER, Fax: (201) 348-4505. e-mail:
journals@springer-ny.com.

Outside North America: Subscription rate: US $667.00 {calculated in DM
at the exchange rate current at time of purchase), plus postage and han-
dling. SAL delivery (surface airmail lifted) is mandatory for Japan, India,
Australia, and New Zealand. Customers should ask for the appropriate
price list. Airmail delivery to all other countries is available upon request.
Subscriptions can either be placed via a bookdealer or sent directly
to: Springer GmbH&Co, Auslieferungsgesellschaft, Customer Service,
Haberstr. 7, 69126 Heidelberg, Germany. Tel.: 49 6221 345 0; Fax: 49
6221 345 229; e-mail: subscriptions@springer.de

Back volumes: Contact the Microscopy Society of America, 230 E. Ohio
Street, Suite 400, Chicago, IL 60611-3265 (Tel: 800-538-3672) for infor-
mation.

Change of address: Allow six weeks for all changes to become effective.
All communications should include both old and new addresses (with
postal codes) and should be accompanied by a mailing label from a recent
issue. Society members should contact their respective society business
offices to inform them of address changes.

Microform editions are available from: University Microfilms Interna-
tional, 300 North Zeeb Road, Ann Arbor, MI 48106, USA.
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Charles E. Lyman, Editor in Chief, Department of Materials Science and
Engineering, Lehigh University, 5 East Packer Avenue, Bethlehem, PA
18015, USA; Tel.: (610) 758-4249; Fax: (610) 758-4244; E-mail: cell@
lehigh.edu

Advertising Sales & Production

M.]J. Mrvica Associates, Inc., 2 West Taunton Avenue, Berlin, NJ 08009,
USA; Tel: (856) 768-9360; Fax: (856) 753-0064

© 2001 by Microscopy Society of America. Printed in the United States
on acid-free paper. Periodicals postage is pending at New York, NY and
additional mailing offices. Postmaster: Send all address changes to Mi-
croscopy and Microanalysis, Journal Fulfillment Services Department, P.O.
Box 2485, Secaucus, NJ 07096-2485.


mailto:cisti.docdel@nrc.ca
http://link.springer-ny.com/alert/
mailto:businessoffice@msa.microscopy.com
mailto:journals@springer-ny.com
mailto:subscriptions@springer.de
http://lehigh.edu
https://doi.org/10.1017/S1431927600026076

https://doi.org/10.1017/51431927600026076 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927600026076

PROCEEDINGS

MICROSCOPY AND MICROANALYSIS 2001

Microscopy Society of America Microbeam Analysis Society
59th Annual Meeting 35th Annual Meeting

LONG BEACH, CALIFORNIA

August 5-9, 2001

Edited by
G.W. Bailey
R.L. Price
E. Voelkl
I.LH. Musselman

Springer

2001

https://doi.org/10.1017/51431927600026076 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927600026076

MICROSCOPY SOCIETY OF AMERICA
Established 1942

OFFICERS 2001

Executive Council

President Ron Anderson
President Elect Stanley L. Erlandsen
Past President Kenneth Downing
Secretary Janet H. Woodward
Treasurer Kathleen Alexander
Directors John Bozzola
Jay Jerome

Thomas F. Kelly

Mike Kersker

John Mansfield

Sarah E. Miller

Ev Osten

Appointed Officers

Archivist ...covereieeinns retrsst bt ens . Rachael A. Horowitz
Awards COmMMItEEE CRAIT wuvevrereerierisesseseseresnssessssessesiserssessesessssessssossesssnsssssssseessesssnsones James Bentley
Certification Board Chair ....eecveevinnne reseestsseeaesretusressasstrtasasnrnis John Chandler
Education Committee Chair ........ reeee e s bbb st vesasrsne R e be e Mary Grace Burke
International Committee CRaIr ...cccorsciriniisiisncmoniinmisisssssssssnessssssens C. Barry Carter
Journal Editor-in-Chief ......cccimnimniinissiiinisisssssssnssssees Charles E. Lyman
Proceedings EdItOr ... G. William Bailey
Bulletin EdItOr ...ccvcvivessmsisssercnsccisssensessanns . Stuart McKernan
News and Commentary Editor ... seensesuissestessassaesseesarasnsessanes JoAn Hudson
Placement Officer ......uuuuuu. s s bR R Pamela Lloyd
Program Sponsorship Committee Chair ..., Mike Kersker
Public Policy Committee Chair and Legal Liaison .......cceersserniesens . Peter Ingram
Marketing and Communications Chail ..., Paul Fischione
Sustaining Members Committee Chair ......ovvcivviceniirnisienininisnniisiessessenneesnne Dennis Masaki
Technologists” FOTUIM ..cvrrrcrccmmrmmcomserenncarssmsssesssoscsssersosessseressesssssesessasssssescsosesess . Jeannette Killius
Undergraduate Research SCholarships ..ucosiccsmeessssssnesssosssnnnesssssesenisssssssmesssssssss Ralph Albrecht
2001 Local Arrangements CRAIT .........cciereecnnisisnesmsscninesisissinisssissssssssisssssessssssssns Robert A. Koch
2001 Program CRail .....ccecciiiecsisiissississesssnssessssmssssicssissssismssisssssetsessssasios Robert L. Price
2001 Program Vice CHaIr ..ot Edgar Voelkl
Business Office Bostrom Corporation
Meeting Manager The Rebedeau Group
vi

https://doi.org/10.1017/51431927600026076 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927600026076

MICROBEAM ANALYSIS SOCIETY
Established 1966

OFFICERS 2001

Executive Council

President Richard W. Linton
President Elect Greg Meeker
Past President Charles E. Lyman
Secretary Edgar S. Etz
Treasurer Harvey A. Freeman
Directors Ian Anderson

Raynald Gauvin
Ernie Hall

Stacie Kirsch
Richard D. Leapman

Valerie Woodward
Appointed Officers

Archivist, Finance Committee Chail .....ccvivsmmnnnniinimesessssmisisssesisesmssenions Gordon Cleaver
Computer Activities Committee Chail ..cuccecereeemreecmrrircnnrenececererssssisessisas John F. Mansfield
Corporate Liaison Committee Chail ...civvecorenneessssiimsmmmrsscssasmsssossssssssssesssssses Thomas G. Huber
International Liaison .............. e s s s David B. Williams
Membership SEIVICES ...vviimicsssmssnsssesssiamsnanensarsens ceriseessssessrssenssseese Louis M. Ross
MicroONews EdItOr ....cvcecvnmvinirmeneniusminsusccsesssmssssssassasss presssensseatssnsa e Ryna B. Marinenko
Sustaining Members Committee Chail .....uoveeeercrresmsmercsnmirmsssssnsiiisensseesssnsesnes Cathy Johnson

MAS Business Office
William S. Thompson

vii

https://doi.org/10.1017/51431927600026076 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927600026076

MSA SUSTAINING MEMBERS

4pi ANALYSIS, INC. LAURIN PUBLISHING
ADVANCED MICRO DEVICES LEO ELECTRON MICROSCOPY, INC.
ADVANCED MICROBEAM, INC. * M. E. TAYLOR ENGINEERING, INC.
ADVANCED MICROSCOPY TECHNIQUES MAGER SCIENTIFIC, INC.
ALLIED HIGH TECH PRODUCTS, INC. MASTOLOGY CENTERS, INC.
ANATECH LTD. MATERIALS ANALYTICAL SERVICES
ASPEX INSTRUMENTS MATERIALS TECHNOLOGY LABORATORY
BOC EDWARDS VACUUM INTERNATIONAL MCCRONE RESEARCH INSTITUTE
CAMECA INSTRUMENTS MEDIA CYBERNETICS LP
CARL ZEISS, INC. MICRO STAR TECHNOLOGIES, INC.
CARNEGIE MELLON UNIVERSITY MICROCOSM, INC.
CHROMA TECHNOLOGY CORP. MICRON, INC.
COHERENT LASER DIVISION MICRO PHOTONICS, INC.,
COLUMBIAN CHEMICALS CO. MICROSCOPY TODAY
COOKE CORP. MICROSCOPY, MARKETING & EDUCATION, INC.
DENTON VACUUM, INC. NANONICS IMAGING LTD.
DIATOME U.S. NATIONAL GRAPHIC SUPPLY
DIGITAL INSTRUMENTS, INC. NORAN INSTRUMENTS
EASTMAN KODAK COMPANY NSA/HITACHI SCIENTIFIC INSTRUMENTS
EDAX, INC. NIKON, INC.
EDGECRAFT CORPORATION OMEGA OPTICAL, INC.
ELECTRO IMAGE, INC. OPTRONICS ENGINEERING
ELECTRON MICROSCOPY SCIENCES OSMIC, INC.
EMISPEC OXFORD INSTRUMENTS AMERICA, INC.
EMSL ANALYTICAL, INC. PHOTON TECHNOLOGY INTERNATIONAL
ENERGY BEAM SCIENCES, INC., POLAROID CORPORATION
ERNEST F. FULLAM, INC. PRINCETON GAMMA-TECH, INC.
ETP-USA/ELECTRON DETECTORS RMC-BOECKELER INSTRUMENTS, INC.
EVEX ANALYTICAL RONTEC USA, INC.
EXXON MOBIL RESEARCH & ENGR. CO. ROPER SCIENTIFIC, INC.
FEI COMPANY SCIENTIFIC INSTRUMENTATION SERVICES, INC.
FEI BEAM TECHNOLOGY DIVISION SEMICAPS, INC.
E. A. FISCHIONE INSTRUMENTS, INC. SOFT IMAGING SYSTEM CORP.
GATAN INC. SONOCO PRODUCTS CO.
GW ELECTRONICS, INC. SOUTH BAY TECHNOLOGY, INC.
HALCYONICS GMBH SPI SUPPLIES
HKL TECHNOLOGY, INC. TECHNOTRADE INTERNATIONAL
IBM ANALYTICAL SERVICES TED PELLA, INC.
INTERNATIONAL CENTRE FOR DIFFRACTION TOPOMETRIX

DATA TOUSIMIS LABORATORIES
JEOL-USA, INC. UCF MATERIALS FACILITY
K-TEK INTERNATIONAL, INC. UNIVERSAL IMAGING CORPORATION
KLUWER ACADEMIC/PLENUM PUBLISHING WESTERN MICHIGAN UNIVERSITY

LADD RESEARCH INDUSTRIES XEI SCIENTIFIC

viii

https://doi.org/10.1017/51431927600026076 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927600026076

MAS SUSTAINING MEMBERS

4pi ANALYSIS, INC.
ADVANCED MICROBEAM INC.
ASPEX INSTRUMENTS
CAMECA INSTRUMENTS INC.
DENTON VACUUM INC.
EDAX INC. ‘
* ELECTRON MICROSCOPY SCIENCES/DIATOME US
EMISPEC SYSTEMS, INC.
ETP-USA/ELECTRON DETECTORS INC.
FEI BEAM TECHNOLOGY
GATAN, INC.
GELLER MICROANALYTICAL LAB
GW ELECTRONICS, INC.
HALCYONICS GMBH
IBM ANALYTICAL SERVICES

https://doi.org/10.1017/51431927600026076 Published online by Cambridge University Press

JEOL-USA INC.

LEHIGH UNIVERSITY

RJ LEE INSTRUMENTS, INC.

LEO ELECTRON MICROSCOPY
MATERIALS ANALYTICAL SERVICES, INC.
MICRON, INC.

MICROSCOPY TODAY

HITACHI SCIENTIFIC INSTRUMENTS
NORAN INSTRUMENTS, INC.

OXFORD INSTRUMENTS, INC.
PRINCETON GAMMA-TECH. INC.
RONTEC USA, INC.

SEM/TEC LABORATORIES, INC.

SPI SUPPLIES/STRUCTURE PROBE, INC.
THERMOMICROSCOPES


https://doi.org/10.1017/S1431927600026076

2001 AWARDS

MICROSCOPY SOCIETY OF AMERICA

DISTINGUISHED SCIENTIST AWARDS

PATRICK ECHLIN
Biological Sciences

Patrick Echlin obtained a B.Sc. degree in Botany from Univer-
sity College, London in 1957 and a Ph.D. in Medical Microbiol-
ogy from the University of Pennsylvania in 1961. He returned
to England to the Department of Plant Sciences, University of
Cambridge in 1962 since when he has held a number of re-
search, teaching, administrative, collegiate and ceremonial posi-
tions. He was Director of the Multi-Imaging Centre, University
of Cambridge until 1999 and an Editor of the Journal of Mi-
croscopy for thirty years. He is currently the President of the
Royal Microscopical Society and the Director of Cambridge An-
alytical Microscopy.

Following being severely bitten by the SEM bug in the mid-
sixties, his research interests have continued to centre on devis-
ing minimally invasive preparation, imaging and analytical pro-
cedures for the SEM and x-ray microanalysis of bio-organic
samples. His current research centres on localising aluminium
in growing tea leaves. He has published 150 research papers,
and has written, co-authored and edited nine books on various
aspects of electron microscopy and x-ray microanalysis. He con-
tinues to enjoy teaching and lecturing all over the world.
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THOMAS MULVEY
Physical Sciences

Tom Mulvey’s career in Electron Physics has already spanned
over 60 years. He began as an apprentice and concluded as a
world-renowned expert on the subject with many remembering
him producing a lens from his pocket to illustrate the advan-
tages of superconducting technology or simply enjoying his
clear lectures on the subject. In 1940, Tom began a pre-Univer-
sity year on a Probationary College Apprentice course at Metro-
politan-Vickers Electrical Company (MVE). At the same time
he pre-enrolled in the Officers Training Course (OTC) at Man-
chester University. After this year, Tom joined the Honors De-
gree Program in Electrical Engineering at Manchester Univer-
sity. He was commissioned as an Electrical Anti-Submarine
Officer of the R.N.V.R. with the rank of Sub-Lieutenant.

Returning to civilian life in 1947, Tom rejoined MVE as a
staff member of the MV Research Department working on elec-
tron microscopes. He also began his Masters research at Man-
chester and was awarded the M.Sc. in 1948. In the same year he
was appointed a staff member at the AEI Research Laboratory
at Aldermarston in the lovely County of Berkshire. Here he was
involved in early experimental studies with M.E. Haine and J.
Dyson to produce the first in-line electron holograms; this work
was in connection with Prof. Denis Gabor, the Nobel Laureate
and inventor of holography, at Imperial College, London.

In 1965 Tom became Reader and later Professor of Electron
Physics at Aston University in Birmingham. He was also ap-
pointed Visiting Professor at the University of Delft in the Neth-
erlands, another center of electron optics. His Alma Mater,
Manchester University, awarded Tom the degree of D.Sc. in rec-
ognition of his important contributions to the understanding of
electron physics. He finally took Emeritus status at Aston Uni-
versity in 1986.
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BURTON MEDAL

J. M. ZUO

Jian-Min Zuo is an assistant professor of the Department
of Materials Science and Engineering and Frederick-Seitz
Materials Research Laboratory at University of Illinois,
Urbana-Champaign. He received his Ph.D. from Arizona
State University in 1989, which was followed by postdoc-
toral training and research scientist position at ASU be-
fore moving to Illinois in 2000. He is the co-author of
one book and author of more than 60 publications and
several widely used computer programs.

Prof. Zuo’s research interest centers on quantitative
electron microscopy and the structure and property rela-
tionship in advanced materials. His contribution to elec-
tron microscopy includes several pioneering works on
quantitative electron diffraction, digital detectors and
electron diffraction theory. More recently, he has ex-
plored new applications of electron diffraction ranging
from charge density to phase transitions in complex
oxides. Previously, he was a 1989 MSA presidential
scholar and the Japan Society for the Promotion of Sci-
ence postdoctoral research fellow.
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MSA OUTSTANDING TECHNOLOGIST AWARD

CONRAD BREMER

After receiving his Associate degree in Electrical Technol-
ogy, Conrad Bremer began what was to become a 44 year
career through some of IBM’s most interesting advance-
ments: IBM’s first Vacuum tube powered computer, di-
ode device development, reed relay and finally to today’s
most advanced microdevices which IBM supplies world-
wide.

In 1960 he moved into IBM’s Research Division where
he worked on III-V compounds, GaAs injection lasers,
third order elastic properties, and then began his associa-
tion with Dr. O.C. Wells. Together they rebuilt IBM’s first
SEM into what was to become the vehicle for developing
many new techniques for SEM research. Among them,
voltage contrast, low-loss imaging, the accurate measure-
ment of low-loss scattering, and forward electron im-
aging, which was to become the basis of a CD (critical
dimension) metrology system some 15 years later at IBM’s
Burlington Vermont chip plant where he transferred in
1974.

After a 10 year assignment in the E-Beam Lithography
area in Burlington, he continued implementing SEM’s
into CD metrology for in line process control. In associa-
tion with IBM’s Standards lab team he was responsible
for the development of an SEM based Fixed Beam Mov-
ing Stage metrology system. In his current position as
Equipment Engineer for Overlay metrology he continues
to bring the latest SEM capability for critical metrology
work to IBM’s Standards Lab, while supporting manufac-
turing for overlay and X-ray equipment.
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OPTICAL IMAGING ASSOCIATION AWARD
for ACHIEVEMENT in OPTICAL MICROSCOPY

CLARE WATERMAN-STORER

Clare Waterman-Storer became interested in microscopy
during her Master’s studies at the University of Massa-
chusetts (1991), where she used immuno-electron mi-
croscopy to examine changes in muscle after exercise. For
this work, she received MSA Presidential and Polaroid
scholar awards, and a University of Massachusetts Gradu-
ate Fellowship. She received a Ph.D. in 1995 from the
University of Pennsylvania where she studied intracellular
organelle transport using biochemistry and high resolu-
tion confocal and video DIC microscopy of living cells.
For this work, she earned her degree with Distinction and
was the recipient of the Saul Weingrad Thesis award, as
well as fellowships from the American Heart Association
and Pennsylvania Muscle Institute. In her post-doctoral
studies as a Jane Coffin Childs Fellow in the lab of E.D.
Salmon at the University of North Carolina, she used dig-
ital multi-mode microscopy to study cytoskeletal dynam-
ics in migrating cells. There, she was a co-discoverer of
Fluorescent Speckle Microscopy (FSM), which allows vi-
sualization of fluorescent protein dynamics and turnover
in living cells. Since 1999, she has been an Assistant Pro-
fessor in the Department of Cell Biology at the Scripps
Research Institute, where she continues her work on the
cytoskeleton in cell motility using FSM and multimode
imaging. She has authored 29 papers, given 40 invited
lectures, been a member of the MSA since 1990, and
serves on the editorial board of the Journal of Micros-

copy.
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Best Papers Published in Volume 6 of the Journal
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A, in secretory pathways: green fluorescent protein approach,” Microsc. Microanal. 6 (2000)

150-155.
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437~-444.
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(2000) 445-451.
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PRESIDENTIAL SCIENCE AWARD

PHILIP BATSON

Philip E. Batson was born in Dexter, Maine and com-
pleted both his undergraduate and graduate education at
Cornell University, receiving the Ph.D. degree in Applied
Physics in 1976 under the direction of John Silcox. After
post-doctoral work at the Cavendish Laboratory sup-
ported through Glasgow University, he became a Re-
search Staff Member at the IBM Thomas J. Watson Re-
search Center in Yorktown Heights, New York, where he
continues to date. His major interest, growing both out
of the Cornell and Cavendish experiences, is in the area
of EELS-STEM techniques. This led him, in 1986, to build
a high energy resolution EELS capability for the STEM
which has allowed detailed observation of the conduction
bandstructure of silicon-based compounds. He is a Fellow
of the American Physical Society, and has served on the
board of the New York State Section of the American
Physical Society. He is a member of the Institute of Phys-
ics, the American Association for Advancement of Sci-
ence, the Microscopy Society of America and the honor
societies, Phi Kappa Phi and Tau Beta Pi.

PRESIDENTIAL SERVICE AWARD

CHARLES E. LYMAN

Charles E. Lyman, Professor of Materials Science and En-
gineering at Lehigh University, received his B.S. from
Cornell in 1968 and his Ph.D. from the Massachusetts
Institute of Technology in 1974. Before joining Lehigh in
1984, he worked at the University of Oxford (post-doc),
Rensselaer Polytechnic Institute, and the DuPont Co. Dr.
Lyman served as the 2000 President of the Microbeam
Analysis Society and the 1991 President of the Micros-
copy Society of America. Currently he is also Editor-in-
Chief of the journal Microscopy and Microanalysis, offi-
cial journal of MAS and MSA. Lyman has organized and
participated in many symposia on analytical electron mi-
croscopy and the characterization of catalysts sponsored
by the American Chemical Society, the Microscopy Soci-
ety of America, the Microbeam Analysis Society, and the
Materials Research Society. Professor Lyman has over 100
technical publications and over 30 years’ experience in
the application of electron microscopy and microanalysis
techniques to materials problems.
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CHRIS JACOBSEN

Chris Jacobsen received his B.A. in Physics from St. Olaf
College in 1983, and his PhD in Physics from SUNY
Stony Brook in 1988. Following a postdoc at the Center
for X-ray Optics at Lawrence Berkeley Laboratory, he re-
turned to Stony Brook first as a postdoc and then as fac-
ulty in 1991. His research has centered on coherent x-
ray optics, and applications of x-ray microscopy. This has
included work in x-ray holography, x-ray lithography,
nanofabrication of zone plate optics, x-ray spectroscopy
of organic specimens, and image and spectrum analysis;
and application of these methods to the study of biologi-
cal and environmental science specimens. He is the recip-
ient of a Presidential Faculty Fellow award (White House/
NSF, 1992), the International Denis Gabor Award (1996),
an R&D 100 award (1999), and the MAS Young Scientist
Award (2001), and he is a Fellow of the Optical Society
of America.
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FOREWORD

Ronald M. Anderson, President Richard W. Linton, President
Microscopy Society of America Microbeam Analysis Society

On behalf of the Microscopy Society of America and the Microbeam Analysis Society, we welcome you to the
Microscopy and Microanalysis 2001, meeting.

Once again our thanks are due to Bill Bailey, the MSA Proceedings Editor, whose tireless attention to detail keeps
us on schedule with a first-class proceedings available at our meeting. We expect that this will be the last year that our
proceedings will be published in this large book format. Our meetings have grown to the point that a single volume
~will no longer serve our purposes. We are evaluating different options for future proceedings. One attractive suggestion
would have invited papers in book format with an enclosed CD, which would contain both invited and contributed
papers in a fully searchable electronic format. We cannot predict the final form of the 2002 Proceedings at this writing.
We invite interested members of both societies to contact us for more information or to offer suggestions. This is also
the last year of our publishing contract with Springer-Verlag. We thank Herb Neimerow and his staff at Springer for
five years of professional publishing services. Springer is a first-class operation and a pleasure to work with!

The Program Chair, Bob Price, and Co-Chairs Edgar Voelkl (MSA) and Inga Holl Musselman (MSA), have
assembled another excellent technical program that continues the tradition of exciting and current presentations at the
meetings. An outstanding list of invited speakers highlight the symposia in a number of key areas. Special symposia
this year again cover a wide range, including “Microscopy and Microanalysis in the Real World,” a special biological
symposium honoring Dr. Inoue, and “Atom Location by Channeling Enhancement of X-Ray and EELS Signals” among
others, plus a wide variety of applications in biology and materials research.

A special pre-meeting congress, “Imaging Life: From Cells to Whole Animals,” as well as several workshops and
short courses on important, basic techniques precedes the meeting. Special symposia, tutorials and presentations spon-
sored by the Technologists’ Forum, the MSA Education Committee, and various commercial exhibitors will be held
during the course of the meeting. There are also Presidential Happenings, ceremonies for Award Winners, and the
world’s largest display of microscopes and related equipment.

Our Local Arrangements Committee, headed by Robert Koch, has provided for an excellent venue at the Long
Beach Convention Center for both the scientific sessions and the exhibits. They have also arranged a memorable
program of social events including a Sunday night reception on the Queen Mary, the annual golf tournament, a harbor
cruise, and a large number of options for enjoying the city and the surrounding area. With its rich history, wealth of
educational institutions and active industry, Long Beach provides a wonderful context for this meeting, The Microscopy
and Microanalysis Meeting has been managed by the Rebedeau Group, ably directed by Mary Beth Rebedeau in close
conjunction with the Local Arrangements and the Program Committees.

We extend congratulations to all the MSA and MAS award winners honored at this meeting. Patrick Echlin and
Thomas Mulvey have been selected for MSA Distinguished Scientist Awards in Biological and Physical Sciences, respec-
tively. J. M. Zuo is the Burton medalist, the MSA Outstanding Technologist Award goes to Conrad Bremer, and the
MSA Award for Achievement in Optical Microscopy (sponsored by OPIA) goes to Claire Waterman-Storer. The MAS
Presidential Science Award goes to Philip Batson and the recipient of the MAS Presidential Service Award is Charles
Lyman. This year the K. F. J. Heinrich Award goes to Chris Jacobsen. Special congratulations go to our other award
winners: MSA Professional Technical Staff awardees, MSA Presidential Scholars and MAS Distinguished Scholars.

We thank the city of Long Beach for its warm hospitality and all of the organizers and participants for making
M&M-2001 the premier event in the world of microscopy. We now look forward to Quebec City, the site of the
Microscopy and Microanalysis 2002.
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