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INTROD

UCTION

Dissertation Abstracts International

Dissertation Abstracts International (DAI) is published
monthly by ProQuest Information and Learning and
includes abstracts of doctoral dissertations submitted to
UMI by 550 participating institutions in North America and
throughout the world.

Each author-prepared abstract, up to 350 words in length,
describes in detail the original research project on which the
dissertation is based. Most of the approximately 45,000
dissertations published by UMI each year are abstracted in
DAI and may be purchased in microform or as paper copies.

DAI is published in three sections:

Section A—The Humanities and Social Sciences
I — Communications and the Arts
II — Education
III — Language and Linguistics
IV — Philosophy, Religion and Theology
V — Social Sciences

Section B—The Sciences and Engineering
I— Biological Sciences
IT — Earth Sciences
III — Health and Environmental Sciences
IV — Physical Sciences
V — Psychology

Section C—Worldwide

Section C—Worldwide (formerly European Abstracts) is
published quarterly and includes abstracts of dissertations
in all disciplines accepted for doctoral and post-doctoral
degrees at institutions throughout the world. Most of these
dissertations are not available from UMI; those which are
for sale are also listed in Section A or B. Beginning with
Volume 50 (Spring 1989), DAI—C was expanded to
include institutions worldwide.

Arrangement of Entries

Entries in Dissertation Abstracts International are grouped
by author-selected subject. The subject categories are listed
elsewhere in these introductory pages. Not every subject
category will appear in every issue of DAL Within each

iii

category or subcategory, entries are arranged alphabetically
by author.

Bibliographic Data

All bibliographic data relating to a dissertation appear at the
head of an entry. The abstract then follows. Each entry
contains the following essential information:

e Title

e Author’s name

e Degree and date earned

e Institution granting the degree

e Number of pages in the original dissertation
¢ Reference to location of abstract in DA

e Dissertation adviser

e UMI order number

Indexes

Each issue of DAI includes two indexes, both of which
follow the main abstract text:

Keyword Index. A keyword is a significant word which
appears in the dissertation title. Each keyword is followed
in the index by citations in alphabetic sequence.

Author Index. Each entry in the Author Index includes a
DAI page and section reference. A Cumulative Author
Index of Sections A and B combined is published
annually at the end of the volume year (July-June).

Participating Institutions

Academic institutions join UMI’s publishing program on an
ongoing basis. Some schools publish all of their
dissertations, while others choose to publish only current
ones. Dissertations accepted by British institutions are made
available through UMI in association with The British
Library. A comprehensive list of participating institutions is
located elsewhere in this introductory section.
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UMI

UMI Dissertation Services is a program of publishing,
bibliographic, and copy services which enables the
researcher to locate doctoral dissertations, and to acquire
copies of those manuscripts published by UMI. The
foundation on which these services are structured is UMI’s
comprehensive dissertation database, one of the largest and
most widely used bibliographic information files in the
world.

The Dissertation Database

UMI’s dissertation database is a computerized file
containing bibliographic citations to over 1.5 million North
American doctoral dissertations dating back to 1861. In
addition, citations to over 70,000 masters theses are
included. More than 45,000 dissertation citations and
12,000 masters thesis citations are added to UMI’s
dissertation database each year. New citations are entered
into the database each month.

There are a number of ways to search the dissertation
database for citations. Following is a brief outline of UMI’s
Search Services.

Database and Online Search Services

Dissertations Direct is a computerized search specifically
designed for collection development. By working with
UMTI’s editorial and database experts, libraries and research
centers can identify areas of special interest and create a
customized collection.

Dissertation Abstracts Online electronically reproduces the
full text of abstracts published since July 1980. Updated
monthly, this online service includes both current abstracts
and UMI's entire dissertation database dating back to 1861.
As with the printed issues of Dissertation Abstracts
International, the online service provides author-prepared
summaries, approximately 350 words in length, which
describe in detail the original research projects on which the
dissertations are based.

DISSERTATIO

v

N SERVICES

With access to BRS, Data-Star, Dialog®, OCLC EPIC, and
STN® online information search services, researchers can
conduct a direct and immediate search of UMI’s
dissertation database. Researchers can order dissertation
copies directly through their terminal by using the DIALOG
Dialorder service or BRS ORDER or the OCLC ILL
subsystem.

Dissertation Abstracts Ondisc

Researchers can now search the dissertation database
independently—using  Dissertation Abstracts  Ondisc.
Dissertations Abstracts Ondisc uses CD-ROM technology
to provide information from over 1.5 million doctoral
dissertations and masters theses. Researchers access this
information using an IBM XT, AT, or compatible
microcomputer with a minimum of 640 kb RAM.

Dissertation Abstracts Ondisc includes both bibliographic
citations and 350-word abstracts for titles published since
July 1980—just as they appear in Dissertation Abstracts
International. In addition, bibliographic citations are
included for dissertations prior to July 1980—dating as far
back as 1861. Annual subscriptions and backfile discs are
available. UMI adds approximately 55,000 new titles each
year, with current abstracts delivered ondisc twice each
year with your annual subscription.

Printed Reference Tools

UMI’s Comprehensive Dissertation Index is the definitive
reference source for researchers who prefer to use a printed
source to conduct their search. Available in most academic
and institutional libraries, CDI is the only definitive printed
reference to almost every doctoral dissertation accepted in
North America since 1861. CDI supplements are published
annually in both library-bound volumes and on microfiche.

Boeing Ex. 1049, p. 8 of 24
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The landmark 37-volume CDI 1861-1972 lists more than
417,000 dissertations under keyword headings and within a
separate author index. The CDI Ten-Year Cumulation 1973-
1982 cites nearly 351,000 dissertations in a 38-volume
single-source reference and the CDI Five-Year Cumulation
1983-1987 includes over 162,000 citations in 22 volumes.
Together, these powerful bibliographic tools allow access to
approximately 930,000 dissertations spanning more than
125 years with just three separate searches. CDI
supplements are published annually in both library-bound
volumes and on microfiche.

Dissertation Abstracts International is the authoritative
source for concise, author-written summaries of current
doctoral dissertations. Each abstract describes the
dissertation in detail, enabling researchers to isolate and
evaluate research trends. Monthly issues of DAI include
approximately 3,500 abstracts grouped by subject and
printed in two separate sections: Section A—The
Humanities and Social Sciences, and Section B—The
Sciences and Engineering. Section C—Worldwide
(formerly European Abstracts)}—is published quarterly.

Masters Abstracts International, published bimonthly,
provides 150-word, author-prepared abstracts of master’s
theses.

American Doctoral Dissertations, published annually on an
academic-year basis, is arranged by subject category,
institution, and author. It is compiled for The Association of
Research Libraries.

UMI also makes available a number of special subject
bibliographies and catalogs to assist researchers in locating
relevant dissertations and master’s theses. For information
on subject catalogs, call 1-800-521-0600, extension 3736.

Illustrations and Oversized Maps

UMI offers detailed glossy reprints of illustrations and
oversized maps included in dissertation copies. New
photographic technology makes these reproductions
available for research, teaching, presentation, or display
purposes. Oversized maps are reproduced as 177 x 23”7
black-and-white glossy prints or 35mm slides. Illustrations
and photographs are reproduced as black-and-white 6” x 9”
glossy prints.

Dissertation and Master’s Thesis Publishing

Any dissertation or master’s thesis successfully submitted for a doctoral or post-doctoral
degree may be published by UMI, whether or not is has previously appeared in print. No
limit is placed on the age of the dissertation. For a nominal fee, UMI will film, store, and
publish microform or paper copies of your dissertation or master’s thesis literature. In
addition, authors of dissertations published by UMI receive royalty payments based on
annual sales. For guidelines and agreement forms, please write to:

Dissertation Services
300 North Zeeb Road
Ann Arbor, Michigan 48106-1346 U.S.A.
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How To ORDER

DISSERTATION AND MASTER s THESIS COPIES

Ordering Information

Dissertations and master’s theses available from ProQuest
Information and Learning are indicated by an order number
at the end of the entry. When ordering dissertation or
master’s thesis copies from UM], include the entire order
number, author’s last name, complete title of dissertation or
thesis.

The prefix “BRD-" at the beginning of the order number
indicates a dissertation from a British university which
requires completion of a Thesis Declaration Form (TDF).
This form is the lower portion of the special pricing page
for British dissertation copies.

If no order number appears at the end of the entry, the
dissertation or thesis is not available from UMI. For further
information, contact the institution granting the degree.

Dissertation and Master’s Copies

All doctoral dissertations, master’s theses, and other
research documents published by UMI are preserved on
film. The original manuscript is returned to the author or to
the institution awarding the degree. When an order is placed
through UMI, the complete research document is
individually reproduced on paper or in microform, using the
master film copy. This is called on-demand publishing. On-
demand publishing allows UMI to store vast amounts of
information materials in its vaults while retaining the
capability of publishing in the format of choice as soon as
an order is placed.

Dissertations and master’s thesis copies are available in the
following formats:

1) Soft cover paper copies

2) Hard cover paper copies

3) 35mm positive microfilm

4) 98-page positive microfiche (for all titles published from
1976 forward)

vi

Detailed glossy reprints or 35mm slides are available for
recently published manuscript illustrations and oversized
maps. See the section “UMI Dissertation Services” for
additional information.

Payment

U.S. and Canadian institutions will be billed when orders
are shipped. Order on standard purchase order forms, and
include purchase order number and tax exemption number
(if applicable).

Individual orders must include check, money order, or
complete credit card information (American Express,
MasterCard or Visa number, expiration date, signature, and
telephone number). If payment is made by check or money
order, see “Price Information” for shipping and handling
charges or call UMI at the number given below.

Toll-Free Ordering Service

Customers within the United States, please call UMI toll
free at 1-800-521-3042 to place your order. Ask for a UMI
Dissertations Order Representative.

Qutside the U.S. and Canada, mail your order to UMI at the
address given below, or contact the UMI sales
representative in your area for additional information.

UMI Dissertation Services
300 North Zeeb Road
Ann Arbor, Michigan 48106-1346 U.S.A.

To order dissertation copies call UMI toll free at

1-800-521-3042
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SUBJECT CATEGORIES

THE HUMANITIES AND SOCIAL SCIENCES

Communications and the Arts

Tests and Measurements

Architecture Vocational Economics
Art History General
Cinema Language, Literature and Linguistics Agricultural
Dance Language Commerce-Business
Design and Decorative Arts General Finance
Fine Arts Ancient History
Information Science Linguistics Labor
Journalism Modem Theory
Landscape Architecture Rhetoric and Composition Folklore
Library Science Literature Geography
Mass Communications General Gerontology
Music Classical History
Speech Communication Comparative General
Theater Medieval Ancient
Modem Medieval
Education African Modem
Education American Black
General Asian Church
Administration Canadian (English) African
Adult and Continuing Canadian (French) Asia, Australia and Oceania
Agricultural Caribbean Canadian
Art English European
Bilingual and Multicultural Germanic Latin American
Business Latin American Middle Eastern
Community College Middle Eastern United States
Curriculum and Instruction Romance History of Science
Early Childhood Slavic and East European Law
Educational Psychology Political Science
Elementary Philosophy, Religion and Theology General
Finance Philosophy International Law and Relations
Guidance and Counseling Religion Public Administration
Health General Recreation
Higher Biblical Studies Social Work
History of Clergy Sociology
Home Economics History of General
Industrial Philosophy of Criminology and Penology
Language and Literature Theology Demography
Mathematics Ethnic and Racial Studies
Music Social Sciences Individual and Family Studies
Philosophy of American Studies Industrial and Labor Relations
Physical Anthropology Public and Social Welfare
Reading Archaeology Social Structure and Development
Religious Cultural Theory and Methods
Sciences Physical Transportation
Secondary Business Administration Urban and Regional Planning
Social Sciences General Women’s Studies
Sociology of Accounting
Special Banking
Teacher Training Management
Technology Marketing
Canadian Studies
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SUBJECT CATEGORIES

THE SCIENCES AND ENGINEERING

Biological Sciences
Agriculture
General
Agronomy
Animal Culture and Nutrition
Animal Pathology
Fisheries and Aquaculture
Food Science and Technology
Forestry and Wildlife
Plant Culture
Plant Pathology
Plant Physiology
Range Management
Soil Science
Wood Technology
Biology
General
Anatomy
Animal Physiology
Biostatistics
Botany
Cell
Ecology
Entomology
Genetics
Limnology
Microbiology
Molecular
Neuroscience
Oceanography
Veterinary Science
Zoology
Biophysics
General
Medical

Earth and Environmental Sciences
Biogeochemistry
Environmental Sciences
Geochemistry

Geodesy

Geology

Geophysics

Hydrology

Mineralogy
Paleobotany
Paleoecology
Paleontology
Paleozoology
Palynology

Physical Geography

Physical Oceanography

Health Sciences
Health Sciences

General

Audiology

Dentistry

Education

Health Care Management
Human Development
Immunology

Medicine and Surgery
Mental Health

Nursing

Nutrition

Obstetrics and Gynecology
Occupational Health and Safety
Oncology

Ophthalmology

Pathology

Pharmacology

Pharmacy

Public Health

Radiology

Recreation

Rehabilitation and Therapy
Speech Pathology
Toxicology

Home Economics

Physical Sciences
Pure Sciences

Chemistry
General
Agricultural
Analytical
Biochemistry
Inorganic
Nuclear
Organic
Pharmaceutical
Physical
Polymer
Radiation

Mathematics
Physics

General

Acoustics

Astronomy and Astrophysics
Atmospheric Science
Atomic

Condensed Matter

viii

Electricity and Magnetism
Elementary Particles and High Energy
Fluid and Plasma
Molecular
Nuclear
Optics
Radiation
Statistics

Applied Sciences

Applied Mechanics
Computer Science
Engineering

General

Aerospace

Agricultural

Automotive

Biomedical

Chemical (includes ceramics and fuel)

Civil

Electronics and Electrical

Environmental

Industrial

Marine and Ocean

Materials Science

Mechanical

Metallurgy

Mining

Nuclear

Packaging

Petroleum

Sanitary and Municipal

System Science
Geotechnology
Operations Research
Plastics Technology
Textile Technology

Psychology

Psychology
General
Behavioral
Clinical
Cognitive
Developmental
Experimental
Industrial
Personality
Physiological
Psychobiology
Psychometrics
Social
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Participating institutions have joined UMI's publishing
program at various times, and additional schools are joining
the program on an ongoing basis. Some of the participating
institutions publish all of their dissertations, while others
choose to publish only current dissertations. In addition,
UMI publishes only the abstract for some institutions; no
publication number is listed for those titles. Please contact
the institution directly to purchase dissertation copies.

Rheinisch-Westfalische Technische Hochschule
Aachen (Germany)

Arhus Universitet (Denmark)

University of Aberdeen (United Kingdom)

Abo Akademi (Finland)

Academy of Sciences of the USSR (USSR)

Adelphi University

Adelphi University, The Institute of Advanced Psychological
Studies

Adelphi University, School of Social Work

Adler School of Professional Psychology

Air Force Institute of Technology

Université d’ Aix-Marseille I (France)

The University of Akron

The University of Alabama

The University of Alabama at Birmingham

The University of Alabama at Birmingham School of Public
Health

University of Alabama in Huntsville

University of South Alabama

University of Alaska Fairbanks

Albany Medical College of Union University

University of Alberta (Canada)

Alfred University

Universidad de Alicante (Spain)

The American University

American Baptist Seminary of the West

American Conservatory of Music

American International College

Universiteit van Amsterdam (The Netherlands)

Vrije Universiteit, Amsterdam (The Netherlands)

Andrews University

University College of North Wales, School of Ocean Sciences,
Anglesey (United Kingdom)

Annenberg Research Institute

Antioch University/New England Graduate School

Universitaire Faculteiten Sint-Ignatius te Antwerpen (Belgium)

Universitaire Instelling Antwerpen (Belgium)

Aquinas Institute

The University of Arizona

Arizona State University

Northern Arizona University

University of Arkansas

University of Arkansas at Little Rock

University of Arkansas for Medical Sciences

ix

PARTICIPATING

INSTITUTIONS

Arkansas State University

Asbury Theological Seminary

Aston University (United Kingdom)

Ethniko Metsovio Polytechneio (Athens, Greece)

National and Capodistrian University of Athens (Greece)
Athinisin Ethnikon kai Kapodistriakon Panepistimion (Greece)
Atlanta University

Aubum University

University of Auckland (New Zealand)

Australian National University (Australia)

Ball State University

Cooperative Doctoral Program, Ball State and Indiana
Universities

Cooperative Doctoral Program, Ball State and Purdue Universities

Universitat de Barcelona (Spain)

Bar-Ilan University (Israel)

Barry University School of Social Work

University of Bath (United Kingdom)

Baylor University

Baylor College of Medicine

Queen’s University of Belfast (Northern Ireland)

Universitetet i Bergen (Norway)

Freie Universitit Berlin (Germany)

Universitit Bern (Switzerland)

Bethel Theological Seminary

Bilkent Universitesi (Turkey)

Biola University

University of Birmingham (United Kingdom)

Ruhr-Universitiat Bochum (Germany)

Boston College

Joint Program Boston College and Andover Newton Theological
School

Boston University

Boston University School of Theology

Université de Bourgogne (France)

Bowling Green State University

University of Bradford (United Kingdom)

Bradley University

Brandeis University

Brandeis University, The Florence Heller Graduate School for
Advanced Studies in Social Welfare

Brantridge Forest School (United Kingdom)

Université de Bretagne Occidentale (France)

University of Bridgeport

Brigham Young University

Brighton Polytechnic (United Kingdom)

University of Bristol (United Kingdom)

The University of British Columbia (Canada)

Brown University

Brunel University (United Kingdom)

Bryn Mawr College

Bryn Mawr College, The Graduate School of Social Work and
Social Research

University of Buckingham (United Kingdom)
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Cairo University (Egypt)

University of California, Berkeley

University of California, Berkeley with the University of
California, San Francisco

University of California, Berkeley and San Diego State University

University of California, Berkeley with San Francisco State
University

University of California, Davis

University of California, Davis and San Diego State University

University of California, Irvine

University of California, Los Angeles

University of California, Los Angeles and California State
University, Los Angeles

University of California, Riverside

University of California, Riverside and San Diego State
University

University of California, San Diego

University of California, San Diego and San Diego State
University

University of California, San Francisco

University of California, Santa Barbara

University of California, Santa Cruz

University of Southern California

California Institute of Integral Studies

California Institute of Technology

California School of Professional Psychology - Berkeley/Alameda

California School of Professional Psychology - Fresno

California School of Professional Psychology - Los Angeles

California School of Professional Psychology - San Diego

California School of Professional Psychology - San Francisco

Camborne School of Mines (United Kingdom)

University of Cambridge (United Kingdom)

Campbell University

Canadian Theological Seminary (Canada)

Caribbean Center for Advanced Studies (Puerto Rico)

Carleton University (Canada)

Carnegie-Mellon University

Case Western Reserve University

Case Western Reserve University (Health Sciences)

The Catholic University of America

Université Catholique de Louvain (Belgium)

Chalmers Tekniska Hogskola (Sweden)

National Chiao Tung University (Taiwan)

The University of Chicago

Chicago School of Professional Psychology

International Christian University (Japan)

University of Cincinnati

City University of New York

The Claremont Graduate School

The Claremont Graduate School and San Diego State University

School of Theology at Claremont

Clark University

Clark Atlanta University

Clarkson University

Clemson University

Cleveland State University

University of Colorado at Boulder

University of Colorado at Colorado Springs

University of Colorado at Denver Graduate School of Public
Affairs

University of Colorado Health Sciences Center

University of Northern Colorado

Colorado State University

Colorado School of Mines

Columbia University

Columbia University Teachers College

Universidad Pontificia ‘Comillas’ (Spain)

Concordia University (Canada)

The University of Connecticut

The Cooper Union for the Advancement of Science and Art
Cornell University

Cornell University Medical College

Council for National Academic Awards (United Kingdom)
Cranfield Institute of Technology (United Kingdom)

University of Dallas

Dallas Theological Seminary

Polytekniske Laereanstalt, Danmarks Tekniske
Hgjskole (Denmark)

Technische Hochschule Darmstadt (Germany)

Dartmouth College

The University of Dayton

University Medical School of Debrecen (Hungary)

Debreceni Orvostudomanyi Egyetem (Hungary)

University of Delaware

University of Delhi (India)

Delta State University

University of Denver

DePaul University

University of Detroit Mercy

Université de Dijon (France)

Dominican House of Studies

Drake University

Drew University

Drexel University

The Dropsie College

Duke University

University of Dundee (United Kingdom)

Dundee College of Technology (United Kingdom)

Duquesne University

University of Durham (United Kingdom)

University of East Anglia (United Kingdom)

East Carolina University

The Eastern Baptist Theological Seminary

Ecole Polytechnique Fédéral de Lausanne (Switzerland)

University of Edinburgh (United Kingdom)

Technische Universiteit Eindhoven (The Netherlands)

Emory University

Erasmus Universiteit Rotterdam (The Netherlands)

Friedrich-Alexander-Universitit Erlangen-Niimberg (Germany)

University of Essex (United Kingdom)

Athinisin Ethnikon Metsovion Polytechnion (Greece)

Institut Européen d’ Administration des Affaires (France)

Unibertsitatea del Pais Vasco/Euskal Herriko Unibertsitatea
(Spain)

University of Exeter (United Kingdom)

Fairleigh Dickinson University

The Fielding Institute

Fletcher School of Law and Diplomacy (Tufts University)

Flinders University of South Australia (Australia)

University of Florida

University of Central Florida

University of South Florida

The Florida State University

Florida Atlantic University

Florida Atlantic University and University of Central Florida
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Florida International University

Florida Institute of Technology

Fordham University

Forest Institute of Professional Psychology

Free Univ. (The Netherlands) and Inst. For Christian Studies
(Canada)

Albert-Ludwigs-Universitit Freiburg (Germany)

Freie Universitit Berlin (Germany)

Gallaudet University

Garrett-Evangelical Theological Seminary

Garrett-Evangelical Theological Seminary with Northwestern
University

Universite de Genéve (Switzerland)

Rijksuniversiteit te Gent (Belgium)

George Fox College

George Mason University

The George Washington University

Georgetown University

Georgetown University Medical Center

University of Georgia

Georgia State University

Georgia Institute of Technology

Georgia Institute of Technology, The George W. Woodruff
School of Mechanical Engineering

Georgia School of Professional Psychology

University of Ghana (Ghana)

University of Glasgow (United Kingdom)

Georg-August-Universitit Gottingen (Germany)

Golden Gate University

Golden Gate Baptist Theological Seminary

Gonzaga University

Goteborgs Universitet (Sweden)

Graduate Theological Union

Graduate Theological Union and University of California,
Berkeley

Grambling State University

Karl-Franzens-Universitit Graz (Austria)

Technische Universitit Graz (Austria)

Université de Grenoble III (Université Stendhal) (France)

Fernuniversitit-Gesamthochschule-Hagen (Germany)

Hahnemann University Graduate School

Handelshogskolan i Stockholm (Sweden)

Harvard University

Hatfield Polytechnic (United Kingdom)

University of Hawaii

Hebrew University of Jerusalem (Israel)

Helsingin Kauppakorkeakoulu (Finland)

Helsingin Yliopisto (Finland)

Helsingin Yliopisto/Helsingfors Universitet (Finland)

Teknillinen Korkeakoulu (Helsinki) (Finland)

Heriot-Watt University (United Kingdom)

The Herman M. Finch University of Health Sciences - The
Chicago Medical Schoo}

Hochschule fitr Musik und Darstellende Kunst (Wien) (Austria)

Hong Kong Polytechnic

Hong Kong University of Science and Technology

Howard University

Howard University School of Social Work

University of Hull (United Kingdom)

Humanistic Psychology Institute

University of Idaho

xi

Idaho State University

The Iliff School of Theology and University of Denver

University of Illinois at Chicago

University of Illinois at Chicago, Health Sciences Center

University of Illinois at Chicago, Health Science Center, School
of Public Health

University of Illinois at Urbana-Champaign

Illinois State University

Northern Illinois University

Southern Illinois University at Carbondale

Southern Illinois University at Edwardsville

1llinois Institute of Technology

Hlinois School of Professional Psychology

Immaculata College

Universidad Inca Garcilaso de La Vega y Universidad Nacional
Federico Villarreal (Peru)

Indiana University

Indiana University, Graduate School of Business

Indiana University School of Nursing

Indiana State University

Indiana University of Pennsylvania

Leopold-Franzens Universitat Innsbruck (Austria)

Institute of Christian Thought, University of St. Michael’s College
(Canada)

Institute for Clinical Social Work (Chicago)

The Institute of Paper Chemistry

Institute of Paper Science and Technology

Instituto Politecnico Nacional (Mexico)

Inter-American University of Puerto Rico (Puerto Rico)

School of Intercultural Studies, Biola University

Intemnational College

International Christian University (Japan)

The University of Jowa

University of Northern Iowa

Towa State Univeristy

Jackson State University

Jadavpur University (India)

Jai Narain Vyas University (India)

Hebrew University of Jerusalem (Israel)

North Jiaotong University (China)

The Johns Hopkins University

The Johns Hopkins University, School of Public Health and
Hygiene

University of Kansas

Kansas State University

University of Keele (United Kingdom)

University of Kent at Canterbury (United Kingdom)

Kent State University

University of Kentucky

Christian-Albrechts Universitiit zu Kiel (Germany)

King Fahd University of Petroleum and Minerals (Saudi Arabia)
Kurukshetra University (India)

Lalit Narayan Mithila University (India)

Lamar University - Beaumont

University of Lancaster (United Kingdom)
Lappeenrannan Teknillinen Korkeakoulu (Finland)

La Sierra University

Business School of Lausanne (Switzerland)

Ecole Polytechnique Fédéral de Lausanne (Switzerland)
Université Laval (Canada)

University of La Verne
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University of Leeds (United Kingdom)

Lehigh University

University of Leicester (United Kingdom)

Rijksuniversiteit Leiden (The Netherlands)

Montanuniversitit Leoben (Austria)

Leopold-Franzens Universitit Innsbruck (Austria)

Université de Lille 1T (France)

University of Liverpool (United Kingdom)

Univerza v Ljubljani (Slovenia)

Loma Linda University

University of London (United Kingdom)

University of London, Goldsmiths’ College (United Kingdom)

University of London, King’s College (United Kingdom)

University of London, University College (United Kingdom)

London School of Economics and Political Science (United
Kingdom)

The City University (London) (United Kingdom)

Long Island University, The Brooklyn Center

University of Technology, Loughborough (United Kingdom)

The Louisiana State University and Agricultural and Mechanical
College

Louisiana State University Medical Center in New Orleans

Louisiana State University Medical Center in New Orleans School
of Medicine

Louisiana State University Medical Center in New Orleans,
School of Nursing

Louisiana State University Medical Center in Shreveport

Northeast Louisiana University

Northwestern State University of Louisiana

University of Southwestern Louisiana

Louisiana Tech University

University of Louisville

Université Catholique de Louvain (Belgium)

University of Lowell

Loyola University, New Orleans

Loyola University of Chicago

Loyola University of Chicago, School of Social Work

Loyola College in Maryland

Lunds Universitet (Sweden)

Luther Seminary

Lutheran School of Theology

Universidad Complutense de Madrid (Spain)

Madurai-Kamaraj University (India)

Mabharishi International University

Maharaja Sayajirao University of Baroda (India)

Mahatma Phule Krishi Vidyapeeth (India)

University of Maiduguri (Nigeria)

University of Maine

University of Science, Malaysia (Malaysia)

University of Manchester (United Kingdom)

University of Manchester Institute of Science and Technology
(United Kingdom)

Manchester Business School (United Kingdom)

Manchester Polytechnic (United Kingdom)

Manhattan School of Music

The University of Manitoba (Canada)

Universitit Mannheim (Germany)

Philipps-Universitit, Marburg (Germany)

Marquette University

Marshall University

University of Maryland, Baltimore

University of Maryland Baltimore County

University of Maryland College Park

Xii

University of Maryland, Eastern Shore

University of Massachusetts

University of Massachusetts at Boston

University of Massachusetts Medical School

University of Massachusetts, Amherst, Hampshire,
Mount Holyoke and Smith Colleges

University of Massachusetts and Mount Holyoke College

Massachusetts College of Pharmacy and Allied Health Sciences

Massachusetts Institute of Technology

Massachusetts School of Professional Psychology

McCormick Theological Seminary

McGill University (Canada)

McMaster University (Canada)

McNeese State University

Medical College of Georgia

Medical College of Ohio at Toledo

The Medical College of Pennsylvania

Medical University of South Carolina

The Medical College of Wisconsin

University of Medicine and Dentistry of New Jersey Graduate
School of Biomedical Sciences

Meharry Medical College

University of Melbourne (Australia)

Melboumne College of Divinity (Australia)

Memorial University of Newfoundland (Canada)

The University of Memphis

Memphis State University

Mercer University

University of Miami

Miami University

Miami Institute of Psychology of the Caribbean Center for
Advanced Studies

The University of Michigan

The University of Michigan, School of Public Health

Michigan State University

Michigan Technological University

Central Michigan University

Eastern Michigan University

Western Michigan University

Mid-America Baptist Theological Seminary

Middlebury College

Universita degli Studi de Milano (Italy)

University of Minnesota

The University of Mississippi

The University of Mississippi Medical Center

The University of Southern Mississippi

Mississippi State University

University of Missouri - Columbia

University of Missouri - Kansas City

Univeristy of Missouri - Rolla

University of Missouri - Saint Louis

University of Montana

Montana State University

Ecole Polytechnique, Montréal (Canada)

Ludwig-Maximilians-Universitét Miinchen (Germany)

Technische Universitdt Munchen (Germany)

Westfalische Wilhelms-Universitit Munster (Germany)

Universidad de Murcia (Spain)

Hochschule fiir Musik und Darstellende Kunst (Wien) (Austria)

National College of Education
National-Louis University

National Tsing Hua University (Taiwan)
The University of Nebraska - Lincoln
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University of Nebraska Medical Center

University of Nevada, Las Vegas

University of Nevada, Reno

The University of New Brunswick (Canada)

University of New Hampshire

New Jersey Institute of Technology

The University of New Mexico

New Mexico State University

University of New Orleans

New Orleans Baptist Theological Seminary

New School for Social Research

University of New South Wales

New York University

New York University, Graduate School of Business
Administration

New York University, School of Engineering and Science

New York Medical College

State University of New York at Albany

State University of New York at Binghamton

State University of New York at Buffalo

State University of New York at Stony Brook

State University of New York Health Science Center at Brooklyn

State University of New York Health Science Center at Syracuse

State University of New York College of Environmental Science
& Forestry

State University of New York College of Optometry

University of Newcastle Upon Tyne (United Kingdom)

Memorial University of Newfoundland (Canada)

The University of North Carolina at Chapel Hill

The University of North Carolina at Greensboro

North Carolina State University

The University of North Dakota

North Dakota State University of Agriculture and Applied Science

University of North Texas Health Science Center at Fort Worth

Northeastern University

Northern Jiaotong University (China)

Northwestern University

University of Notre Dame

University of Nottingham (United Kingdom)

Nova University

Nova University School of Psychology

Nova Southeastern University

Oakland University

Occidental College

Odense Universitet (Denmark)

Ohio University

The Ohio State University

The University of Oklahoma

The University of Oklahoma Health Sciences Center

Oklahoma City University

Oklahoma State University

Old Dominion University

The University of Western Ontario (Canada)

Open University (United Kingdom)

Oral Roberts University

University of Oregon

Oregon State University

Oregon Graduate Institute of Science & Technology

Osaka City University (Japan)

Universitit Osnabriick (Germany)

University of Ottawa in Cooperation with Saint Paul University
(Canada)

Our Lady of the Lake University

xiii

University of Oxford (United Kingdom)
Oxford Centre for Mission Studies (United Kingdom)

Pace University

University of the Pacific

Pacific University Oregon Graduate School of Professional
Psychology

Pacific Graduate School of Psychology

Pacific School of Religion

Université de Paris VII (Denis Diderot) (France)

Université de Paris IX (Paris-Dauphine) (France)

Université de Paris XI (Paris-Sud) (France)

Peabody College for Teachers of Vanderbilt University

Peabody Institute of the Johns Hopkins University

University of Pennsylvania

University of Pennsylvania School of Nursing

The Pennsylvania State University

Pepperdine University

Philadelphia College of Pharmacy and Science

University of Pittsburgh

Pittsburgh Theological Seminary

Polish Academy of Sciences (PAN) (Poland)

Politechnika Warszawska (Poland)

Polytechnic University

Polytechnic of Central London (United Kingdom)

Universidad Pontificia ‘Comillas’ (Spain)

Pontificio Ateneo Antonianum (The Vatican)

University of Port Elizabeth (South Africa)

Portland State University

Presbyterian School of Christian Education

Princeton University

Princeton Theological Seminary

Providence College

Purdue University

Queen’s University of Belfast (Northern Ireland)
Queen’s University at Kingston (Canada)
James Cook University of North Queensland (Australia)

The Rand Graduate Institute

University of Reading (United Kingdom)

University of Redlands

Reformed Theological Seminary

Regent University

The University of Regina (Canada)

Regis College (Canada)

Rensselaer Polytechnic Institute

University of Rhode Island

Rice University

Sveuciliste u Rijeci (Croatia)

The University of Rochester

The University of Rochester, Eastman School of Music

University of Rochester School of Nursing

The Rockefeller University

Rosemead School of Psychology, Biola University

Erasmus Universiteit Rotterdam (The Netherlands)

Royal College of Art (United Kingdom)

Rush University

Rush University, College of Nursing

Russian Academy of Sciences (Russia)

Rutgers The State University of New Jersey - New Brunswick

Rutgers The State University of New Jersey - New Brunswick and
University of Medicine and Dentistry of New Jersey

Rutgers The State University of New Jersey - Newark
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Rutgers The State University of New Jersey, Graduate School
Applied and Professional Psychology

Universitit des Saarlandes (Germany)

Sackler School of Graduate Biomedical Sciences
(Tufts University)

University of St. Andrews (United Kingdom)

Saint Bonaventure University

St. John's University (New York)

Saint Louis University

St. Mary’s Seminary and University

St. Mary’s University (San Antonio)

University of St. Michael’s College (Canada)

College of Saint Paul and Saint Mary (United Kingdom)

St. Stephen’s College (Canada)

University of St. Thomas (Houston)

University of St. Thomas (St. Paul)

University of Salford (United Kingdom)

Salve Regina University

Sam Houston State University

University of San Diego

University of San Francisco

San Francisco State University

Santa Clara University

University of Sarasota

The University of Saskatchewan (Canada)

Saybrook Institute

Ecole des Hautes Etudes en Sciences Sociales (France)

Seattle University

Seton Hall University

Seton Hall University, School of Education

Seton Hall University, College of Education and Human Services

University of Sheffield (United Kingdom)

Shizuoka University (Japan)

Simmons College

Simmons College School of Social Work

Simon Fraser University (Canada)

University of Skopje (Former Yugoslav Republic of Macedonia)

Smith College School for Social Work

University of South Carolina

South Carolina State University

University of South Dakota

South Dakota State University

University of Southampton (United Kingdom)

Southern Methodist University

Southern University and Agricultural and Mechanical College

Southwestern Baptist Theological Seminary

Spalding University

Stanford University

Stephen F. Austin State University

Stevens Institute of Technology

University of Stirling (United Kingdom)

Handelshogskolan i Stockholm (Sweden)

Université de Strasbourg I1I (France)

University of Strathclyde (United Kingdom)

Sunderland Polytechnic (United Kingdom)

University of Surrey (United Kingdom)

University of Sussex (United Kingdom)

Svenska Handelshogskolan (Finland)

University of Sydney (Australia)

Syracuse University

Talbot School of Theology, Biola University
Technion - Israel Institute of Technology (Israel)

Xiv

Rheinisch-Westfilische Technische Hochschule Aachen
(Germany)

Temple University

The University of Tennessee

The University of Tennessee Center for the Health Sciences

Tennessee State University

East Tennessee State University

Middle Tennessee State University

Tennessee Technological University

The University of Texas at Arlington

The University of Texas at Austin

The University of Texas at Dallas

The University of Texas at El Paso

The University of Texas Graduate School of Biomedical Sciences
at Galveston

The University of Texas Health Sciences Center at Houston
Graduate School of Biomedical Sciences

The University of Texas Health Sciences Center at Houston
School of Public Health

The University of Texas Health Sciences Center at San Antonio

The University of Texas Southwestern Medical Center at Dallas

Texas A&l University

Texas A&M University

Texas Christian University

East Texas State University

University of North Texas

Texas Southern University

Texas Tech University

Texas Woman’s University

School of Theology at Claremont

Aristoteleio Panepistimio Thessalonikis (Greece)

Thomas Jefferson University

The University of Toledo

University of Toronto (Canada)

Toronto School of Theology (Canada)

Trent University (Canada)

Universitetet i Trondheim (Norway)

National Tsing Hua University (Taiwan)

Tufts University

Tulane University

Tulane University, School of Engineering

Tulane University, School of Public Health and Tropical
Medicine

Tulane University, School of Social Work

The University of Tulsa

Turun Yliopisto (Finland)

Turun Kauppakorkeakoulu (Finland)

Universiteit Twente (The Netherlands)

Ukrainische Freie Universitit (Germany)

University of Ulster (Northern Ireland)

Umea Universitet (Sweden)

Uniformed Services University of the Health Sciences

Union College (New York)

The Union for Experimenting Colleges and Universities

The Union Institute

Union Theological Seminary in Virginia

United States International University

United States Sports Academy

Uppsala Universitet (Sweden)

Academy of Sciences of the USSR (USSR)

The University of Utah

Utah State University

Universiteit Utrecht (The Netherlands)
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yanderbilt University

Unibertsitatea del Pafs Vasco/Euskal Herriko Unibertsitatea
(Spain)

Instituto Venezolano de Investigaciones Cientificas (Venezuela)

The University of Vermont and State Agricultural College

University of Victoria (Canada)

villanova University

Universidad Nacionat ‘Federico Villarreal’ (Peru)

University of Virginia

Virginia Commonwealth University

virginia Commonwealth University/Medical College of Virginia

virginia Consortium for Professional Psychology (Old Dominion
University)

Virginia Polytechnic Institute and State University

Wake Forest University

Wake Forest University, The Bowman Gray School of Medicine

Walden University

University of Wales (United Kingdom)

University of Wales College of Cardiff (United Kingdom)

University College of Wales, Aberystwyth (United Kingdom)

University College of North Wales, Bangor (United Kingdom)

University of Wales Institute of Science and Technology, Cardiff
(United Kingdom)

University College of Swansea (Wales) (United Kingdom)

Polytechnic of Wales (United Kingdom)

Politechnika Warszawska (Poland)

Uniwersytet Warszawski (Poland)

University of Warwick (United Kingdom)

University of Washington

Washington State University

Washington University

University of Waterloo (Canada)

Wayne State University

Webster University

Wellcome Research Laboratories (United Kingdom)

Wesleyan University

University of the West Indies (Trinidad and Tobago)

West Virginia University

Westminster College (United Kingdom)

Wichita State University

Widener University

Widener University, Institute for Graduate Clinical Psychology

Widener University School of Nursing

Hochschule fiir Musik und Darstellende Kunst (Wien) (Austria)

Wirtschaftsuniversitat Wien (Austria)

Wilfrid Laurier University (Canada)

The College of William and Mary

Wilmington College (Delaware)

University of Windsor (Canada)

The University of Wisconsin - Madison

The University of Wisconsin - Milwaukee

Wisconsin School of Professional Psychology, Inc.

University of the Witwatersrand, Johannesburg (South Africa)

Worcester Polytechnic Institute

The Wright Institute

Wright State University

Akademia Ekonomiczna im. Oskara Langogo we Wroctawiu
(Poland)

Bayerische-Julius-Maximilians-Universitit Wiirzburg (Germany)

Wycliffe College (Canada)

University of Wyoming

XV

Yale University

Yale University, School of Forestry and Environmental Studies
Yeshiva University

University of York (United Kingdom)

York University (Canada)

Youngstown State University

Universidad de Zaragoza (Spain)
Eidgenossische Technische Hochschule Ziirich (Switzerland)
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Characterization of the mechanism of resistance of a johnsongrass
(Sorghum halepense) biotype to selected graminicides in Virginia
and response of mugwort (Artemisia vulgaris) to specific herbici-
dal and cultural control strategies. Bradley, Kevin Wayne, Ph.D., Vir-
quria Polytechnic Institute and State University, 2000. 104pp. ISBN: 0-493-
93000-0. Chair: E. Scott Hagood Order Number DA3073091

Johnsongrass [Sorghum halepense (L.) Pers| and mugworl (Artemisia
vilguris 1) arc both rhizomatous perennial weeds that are capable of
rapidly colonizing a variety of dilferent environments. Separate experi-
ments were conducted throughout Virginia [rom 1996 to 1999 to determine
more cffective methods for reducing infestations of these perennial weeds
in the future. [Field and greenhouse experiments conducted on a resislant
jolmsongrass population discovered in New Kent County, Virginia revealed
thal. this biotype exhibits low levels of resistance to the aryloxyphenoxypro-
pionate (APP) herbicides quizalofop-P and fluazifop-P and the cyclohex-
anedione (CHD) herbicide sethoxydim. Addilional laboralory experiments
revealed thal resistance is not due to dillerential absorption, translocation,
or metabolism of the APP and CIID herbicides in the resistant vs. the sus-
ceplible biotype. However, acctyl-coenzyme A carboxylase (ACCase) assays
revealed that resistance to the APP and CHD herbicides is conferred by an
overproduction of the ACCase enzyme in the resistant compared to the sus-
ceptible johnsongrass biotype. In field experiments conducted on mugworlt,
infestations discovered in several countics throughout Virginia, 100% mug-
worl, coutrol was achieved with standard application rates of picloram at 4
months after treatment, (MAT), and also greater than 70% mugwort con-
trol was achieved witlt thie higher application rates of clopyralid, glyphosate,
aud dicamba at 4 MA'T'. However, all other herbicides evaluated in these
experiments provided less than 65% mugwort control at 4 MAT, even at
exeoptionally high use rates. Additionally, the results from these trials re-
verlod Ly, sequential herbicide applications and sequential mowings prior
Lo herbicide application are both effective mugwort control strategies.

qhal'qeterization and economic analysis of perennial weed popula-
tions in Kentucky no-till fields. Brommer, Chad Leslic, Ph.D., Univer-
‘"[’_«’/ of Kentucky, 2002. 93pp. 1SBN: 0-493-90599-5. Director: William W.
Wity Order Number DA3070658
i(“‘l"'l}“llpiul weeds are a continuing problem ol no-till ﬁ(jld.\i i North /\m(er-
ﬁt"l;l “ll:‘: sm('ly S(my,hl: Lo characterize these weeds in Kentucky no-Lill
luu.:A. .W""d-h' included in the Rl.mly‘ were hemp tloglm]_u.‘. Lrumpetcreeper,
ill(liv)' \I'lu(' uulk\'w:ml, and Canada Lhistle. Ph and organic matter were gt?()(]
w‘.“‘l"»'lléll predictors of weed presence of ll.nmpt-l.('rvvpnr. lmuvyynn- lull.k-
e and hemp dogbane at the Shelby Co site. Hu'fl't.‘rod pH was influential
i m‘i’(""'ll)l'lt‘l‘ccpf*r presence al l.lf(y Calloway Co. .qm-,' [Temy dnglrmu.' pop-
Sy ’".h Lested with individual soil and hydrology attributes had significant

5 Fitbios for pH (P < 0.01), Zn (P = 0.05), OM (P < 0.001), and CT1

Dissertation Abstracts International vol. 63 no. 11

(P < 0.1) at Shelby Co. Multiple regression analysis had a goodness of fit
value of Pr >chi2 = 0.999. The combination of all percnnial weed specics,
across both Calloway and Shelby Co. sites produced a multiple logistic
regression prediction model with a goodness of fit Pr >chi? = 0.738. Lo-
cation of perennial weeds in Kentucky no-till fields has correlations to soil
and terrain attributes with pH being correlated with perennial weeds more
then any other attribute in this study.

Crop yield reductions [rom the presence of perennial weeds are a central
issue for producers. Three trumpetcreeper plants per square meter, soybean
yield loss was in the 10-15% range for the Shelby Co. but, between no
loss and 6% reduction for the Calloway silc. Across locations in Calloway
and Shelby Co., trumpetcreeper did not reduce yield unless three plants
per square meter were present. Canada thistle reduced yield of corn and
soybean with one plant per square meter. One or two hemp doghane
plants per square meter did not measurably reduce soybean yield. Corn
yield reduction from hemp dogbane was monitored at Shelby, Calloway,
and Woodford Co. One or two honeyvine milkweed plant per square meter
reduced corn yield 16 percent and 24 percent, respectively. Corn yield
reductions from field bindweed were not high enough to be measured at
either one or two planis per square meter. There is not a strong economic
basis for using herbicides to control Lhese perennial weeds, post harvest, at
densities up to 3 plants per square meter.

Introgression of wheat D-genome chromosomes into ‘Presto’
triticale and genetic and environmental effects on agronomic
and end-use quality characteristics of diverse winter wheat
genotypes. Budak, Ilikmet, Ph.D., The University of Nebraska - Lincoln,
2002. 55pp. ISBN: 0-493-89761-5. Supervisor: P. Stephen Baenziger

Order Number DA3070123

Hexaploid triticale (X Triticosecale Wittmack) (2n = 6x = 42, AABBRR)
and wheat ( Triticum aestivum L.) (2n = 6x = 42, AABBDD) dilfer in their
R and D genomes. An unanswered question is whether introgressions of the
D-genome chromatin could improve triticale. Our objective was to deter-
mine optimal chromosomal make-up (the best A, B, D or R composition)
for agronomic performance and end-use quality characteristics of ‘Presto’.
We evaluated the effects of D-genome chromosome substitutions on agro-
nomic performance and end-use quality of 16 substitution genotypes, their
twelve controls for the substitutions, and five check cultivars at Lincoln, in
1996, 1997 and 1998 and at Mead in 1998. Most ol the D-genome chromo-
somes in Presto reduced or had little effect on Presto's performance. As
expected, chromosomes 1D and 6D introgressions improved end-use quality
characteristics of Presto.

Wheat ( Triticum aestivum L.) genotypes with short mixing times usually
have low mixing tolerance values, which make them more sensitive to over-
mixing in comnercial bread production. We evaluated the genotypic and
cnvironmental effects on agronomic performance and end-use quality of 27
genotypes which were identified in an initial screen as having short mixing
times and good mixing tolerances to: (1) determine if genotypes identified
in a preliminary end-use quality screen as lines wilh usually long tolerances
but shorl mixing times were duc to thdRORINGLIE% C@ﬂ; h@-ci iQfndtbnt
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and the numerical model. The modified dynamic model is shown to be
successful in simulations of Lurbulent channel {low.

The physical models proposed herein provide accounting of the numer-
ical method's implicit filtering characteristics as well as discounting of the
numerical method's dissipative nature.

Impact response of a laminated beam on an elastic foun-
dation. Tudela, Mark Allen, Ph.D., Georgia Institute of Technol-
ogy, 2002.  488pp. ISBN: 0-493-92387-X. Director: Jianmin Qu

Order Number DA 3072364

An experimental and numerical investigation of the impact response of
laminated composites on an elastic foundation is performed. The impact
conliguration uses a modification to the split-hopkinson bar setup and laser
vibrometers are used to measure the displacements during the test. The
histories of contact force, front face and back face displacement are recorded.
This allows the indentation to be recorded during the impact event. The
damage state is also recorded alter each test is complete.

Numerical simulations of the impact event are conducted with the LS-
DYNA commercial [inite element software. Information obtained from the
impact tests is used along with the finite element results to predict the
displacement and indentation response along with the damage state.

The experimental results show that damage can be detected via the
force-time response, FF'T analysis of the [orce-time response and the in-
dentation-time response. The indentation is found to be the most sensitive
means to detect real-time damage. Results from the damage study show
that the foundation has a marked effect on the damage state. Analysis of
the stresses beneath the contact point along with the experimental results
suggest that the elastic foundation can alter the damage evolution due to
the redistribution of stresses. A mechanistic explanation of failure is pro-
vided based on the overall results from both the experimental and analytical
work.

Laser-assisted micromachining for subsurface silicon-embedded
structures. Vakanas, George Petrou, Ph.D., Arizona State Univer-
sity, 2002. 128pp. ISBN: 0-493-89629-5. Adviser: Ampere A. Tseng

Order Number DA 3069864

The Semiconductor Industry Association (SIA) in their 2001 Roadmap
identifies micro-electromechanical systems (MEMS) as the emerging tech-
nology of Performance-on-Chip (PoC) systems. Unlike logic/memory semi-
conductors, the diversity of MEMS structures and functionalites renders
high-volume manufacturing (HVM) infeasible. In light of the above con-
straint, this dissertation focuses on developing low-volume and low-cost
laser-assisted capabilities for fabrication, repair and restructuring of pack-
aging and components of mesoscale (10-100pm) MEMS simultaneously.
Such capabilities stand as competitive alternatives to current MEMS en-
capsulation techniques.

The proposed Laser-Assisted Micromachining for Subsurface Silicon-Em-
bedded Structures (LANSSES) is a synthesis of transmission laser heat-
ing/bonding (TLH/B), laser-assisted chemical etching (LACE) and buried
silicon micromachining (BSpM) concepts. LAMSSES is capable of microma-
chining silicon structures embedded between silicon substrates and silicon
oxide (SiOj) transparent films. The process generates only local-heating
on the micromachined surface of active devices (e.g. flip-chips) and is thus
compatible with the Complimentary Metal-Oxide Semiconductor (CMOS)
industry standard. The feasibility of LAMSSES is demonstrated by fabri-
cating the basic cell of arrayed mesoscale fluidic structures, which comprises
two trenches in silicon, connected with a subsurface microchannel, embed-
ded between silicon and overhanging silicon-oxide. LAMSSES demonstrated
fabrication of subsurface microchannels up to 500pm long with an aspect
ratio of 100:10:1. Trench sidewall angles within 10 degrees of the vertical
were achieved, thus exceeding the capabilities of both Q-switched laser sili-
con processing and dicing-saw wafer grooving.

LAMSSES also demonstrated nearly mirror-like (A/10) floor roughness,
comparable to anodic bonding. The achieved aspect ratio, sidewall angle
and floor roughness of the silicon structural cell meet the requirements
for mesoscale fluidic MEMS applications, such as microheatpipe arrays for
electronic cooling, photonic switching platlorms and biochemical analysis
MEMS structures, whose fabrication schedules are presented.

Control of the process was achieved with a one-dimensional opto-thermal
model, stoichiometry and [irst-order chemical kinetics. The model predicts
the material removal rate of silicon in a chlorine atmosphere to within 10%
of experiments. Supplementary Q-switched Nd:YAG experiments demon-
strated an auxiliary drilling and grooving capability with LabVIEW-based
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control. The dissertation finally explores extending LAMSSES to new Niale.
rials, smaller scales and less-costly solutions and addresses remaining chal.
lenges such as non-destructive metrology of the achieved subsnrface
crostructures.

mi.

A study on the suitability of geopolymers for structural stee]
fire protection. Varela, Benjamin, Ph.D., New Mezico State Univer.
sity, 2002. 100pp. 1SBN: 0-493-91863-9. Chair: A. Burl Donaldsey,

Order Number DA3072029

Geopolymers are a novel family of inorganic polymeric materials with
promising engineering applications. In this study two geopolymers of t]
Na-PSS and Na-PSDS types were synthesized using commercially avai).
able materials and cured at 65°C. Analytical techniques such as solid stale
nuclear magnetic resonance, X-Ray dilfraction analysis, energy dispersiye
analysis and scanning electron microscopy were used in order Lo charactey.
ize the material and for comparison with previously published informatioy,,
The resultant products are amorphous to semi-crystalline three dimensiona)
structures with polymeric S-O-Al bonds that exhibit good bonding to a stee]
substrate.

Experimental and analytical techniques used to measure the therma]
stability, density, thermal conductivity, thermal diffusivity, heat capacity
and reaction kinetics indicate that geopolymers of the Na-PSDS type are
suitable for the protection of steel structures due to a combination of low
thermal conductivity, foaming capacity, high thermal stability and integrity
alter flame exposure.

Analysis of the residual stresses in silicon wafers using shadow
moiré technique. Vrinceanu, Isabela Diana, Ph.D., Georgia Institute of
Technology, 2002. 154pp. ISBN: 0-493-92434-5. Director: S. Danyluk

Order Number DA3072368

Many problems of deflective device in silicon integrated circuits can be
traced ultimately to stresses that develop in various stages of processing.
This thesis considers the plate theory assumption that the behavior ol a
plate when transversal loaded at its center is diflerent when the plate is
initially in-plane stressed than when it is free of stress (an example is a
drumhead, which gains lateral stiffness as it is tightened).

This thesis concerns extracting residual stress from the analysis of the
out-ol-plane deformation of plates loaded at the center. Material anisotropy
is also considered by this thesis. In a first order approximation, it can
be shown that for thin circular anisotropic plates the generalized Hooke's
law simplifies to an isotropic-like Hooke's law for which equivalent mate-
rial properties can be defined. The full anisotropic material properties are
considered in the plate theory. The thesis seeks determination of the rela-
tionship between the initial in-plane tensions and the characteristic strain
fields using linear plate theory (small deflections approach) and non-linear
plate theory (large deflections approach). Shadow moiré is used to measure
the deformed surface shape of the silicon wafers. A full field phase infor-
mation is used to obtain the deflection displacement of the plate due to a
central transversal load. A self-balanced residual stress is calculated using
the displacement as an input in the von Karman elastic plate theory.

Thin-film adhesion measurement by laser-induced stress waves.
Wang, Junlan, Ph.D., University of Illinois at Urbana-Champaign, 2002.
154pp. ISBN: 0-493-90272-4. Advisers: Nancy R. Sottos; Richard L.
Weaver Order Number DA3070468

Thin films are crucial components in a wide range of multilayer micro-
electronic and optical devices. The size scales and dissimilar nature of the
constituents present great challenges regarding thermomechanical integrity
and reliability. Interfacial adhesion is a critical parameter governing the me-
chanical behavior and reliability of a thin film on a substrate. Laser spalla-
tion techniques have been developed to investigale the intrinsic strength of
planar interfaces using laser generated stress waves. In all of the laser spal-
lation experiments reported in the literature, only normal pressure pulses
were applied to the films. Consequently, the interlaces were subjected tO
only tensile (mode I} loading. In most commercial applications, however,
thin film interfaces fail under mixed-mode conditions. The goal of this re-
search is to develop the use of laser generated stress waves to characterize
intrinsic interfacial strength of thin films under mixed-mode conditions.

A rigorous theoretical analysis of stress wave generalion, propagation
and attenuation is carried out followed by a systematic experimental study
of tensile spallation. ‘Theoretical analysis provides meaningful insight inl©®
the nature of the wave propagation, while the experimental study reveals
important design variables for inBoeing; Bxe 1049lcpsi2llidfu@4lest and
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([t-wloping the mixed-mode loading experiments. Of particnlar i.m.porl.nn(:c
s that fused silica substrates, with Lheir negative nonlinear elasticity, cause
the compressive stress wave generated by the pnlsiug laser .l.o evolve a
decompression shock, which is eritical for generation of fast [all times needed
for significant. loading of thin [lm interfaces.
Based on the theoretical and experimental parametric study results, the
lanar Ltensile sample geometry is modified to a triangular prism so that a
high strain rate shear wave is generated and then allowed to impinge upon
the test film. By allowing the initial longitudinal wave to mode convert
to a shear wave and a secondary longitudinal wave at the oblique surface,
mixed-mode loading of the thin film interface is realized. I'ilm [ailure under
mixed-mode conditions is observed and the mixed-mode interfacial strength
is measured and compared with the tensile case.

Set mapping in the method of imprecision. Wang, Xiacou, Ph.D.,
California Institute of Technology, 2003. 128pp. ISBN: 0-493-89104-8.
Adviser: Erik K. Antonsson Order Number DA 3069429

The Method of Imprecision, or M I, is a set-based approach which uses
mathematics of fuzzy sets to aid the designer making decisions with impre-
cise information in the preliminary design stage.

The M, uses preference to represent the imprecision in engineering de-
sign. The preferences are specified both in the design variable space (DVS)
and the performance variable space (PVS). To reach the overall preference,
the mapping between the DVS and the PVS should be explored. In the pre-
liminary stage, the specifications are imprecise and resources are limited.
An interpolation model is introduced to the M/l to construct metamodels
for the actual mapping function. Due to the nature of engineering design,
mullistage metamodels are needed. Experimental design is used to choose
design points for the first metamodel. Several sampling criteria are dis-
cussed and tested on two specific examples.

The metamodels can be used to induce preferences in the DVS or the
PVS according to the extension principle. The Level Interval Algorithm
(LIA) is a discrete approximate implementation of the extension principle.
The resulting preference by the L1A is presented as a-cuts. There are some
limitations of the LIA, especially for multidimensional DVS and PVS. A new
exlension of the LIA is proposed to compute o-cuts with more accuracy and
less limitations. The designers have more control over the trade-off between
the computational cost and accuracy.

The results of the Ml should be sets in the DVS and in the PVS at a
certain preference level. The information about preferences in the DVS and
the PVS is needed to transfer back and forth. Usually the mapping from
the PVS to the DVS is unavailable, while it is needed to induce preference
in the DVS [rom the PVS. A new method is constructed to compute the
a-cuts in both spaces.

Finally, a new measure is proposed to find the most cost-effective sam-
pling region of new design points for a metamodel. Then the Ml is applied
the structure design of a passenger vehicle.

Numerical study of pulverized coal-litter biomass blend combustion
and pollutant emissions in a swirl burner. Wei, Gengsheng, Ph.D.,
Tezas AEM University, 2002. 286pp. ISBN: 0-493-92279-2. Chair: Kalyan
Annamalai Order Number DA3072553

Combustion of pulverized coal-biomass blend is one of the most attractive
new technologies to the electric power industry to reduce fuel cost and pol-
lutant emissions. In this work the biomass considered is broiler litter called
litter biomass or LB. Two lasks were performed: (1) formulation study of a
mixture fraction PDF method for pulverized fuel combustion modeling and
its simplification for three mixture fraction problems, (2) numerical study
of pulverized coal-LB blend combustion and pollutant emissions in a swirl
burner.

In the study of the mixture [raction PDF method, a system of arbilrary
humber mixture fractions is considered. General equations and procedures
to solve turbulence mean chemical properties based on fast chemistry as-
Sumption are obtained. In the numerical study which is the major part
of this work, the PCGC2 model for pulverized fuel combustion is modi-
fied by incorporating a moisture vaporization model, considering more char
Teactions, implementing adiabatic boundary condition, and including PO,
and P4O g calenlations, T'he generalized mixture fraction PDEF method is
feduced to three mixture fractions which track primary air, fuel mixture
offgas, and vaporized moisture, respectively. The PCGC2 prograim is sig-
Nificantly modified.

Numerical predictions are conducted and a fairly good agreement. with
®Xperimental data is achieved for the TAMU 100,000 BTU/hr (30 kW)
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boiler burner facility. The major features of moisture vaporization and its
effects on flame structure and species emissions are successfully captured.
The reaction 2C+049 — 2CO is generally the only important char reaction
whereas the steam-char reaction is found important at some near-burner
locations where water vapor concentration is high and O, concentration is
low. At furnace exit most phosphorous emissions are in the form of PO, at
a few hundred ppm while emission of P40 g is very low (a few ppm).
Parametric study is carried out numerically to determine effects of key
parameters on combustion behavior and pollutant emissions. 1t is found
that increasing the moisture level in fuel blend delays combustion causing
longer flame length, lower burnout, more CO, more P40 g, less POy, and
less NO emissions. Changing the moisture level in biomass only has negli-
gible influence on combustion and pollutant emissions il the co-firing ratio
is low. Increasing the swirl number leads to stronger recirculation flow near
the burner, higher burnout, lower CO, slightly lower P40 1, slightly higher
POy, and higher NO emissions. Increasing excess air level causes stronger
recirculation flow, stronger fuel-air mixing, a shorter flame length, higher
burnout, lower CO, higher P40 15, lower POy, and higher NO emissions.

A study of buoyancy and shear driven turbulence within a closed
water channel. Wilson, Peter Nixon, Ph.D., Tezas A&M University,
2002.  227pp. ISBN: 0-493-92281-4. Chair: Malcolm J. Andrews
Order Number DA 3072555
We examine experimentally and describe theoretically the properties of
turbulence developing from buoyancy-driven and shear-driven instabilities
that can occur at the interface between two fluids. In particular, we examine
those circumstances found in our experimental and numerical investigations
that depart from spectral equilibrium. To calculate the stochastic behavior
of turbulence, it is necessary to model the equations governing the cor-
relations of turbulent fluctuations, which interact with pressure gradients
and/or mean-flow shear. To evaluate the suitability of a model for represent-
ing the physics of a very complex flow, it is necessary to have experimental
data for comparison with calculated results. Turbulence is comprised of
many scales, or spectra, of correlated motion; the dominant, or large scales
receive most of their energy from the mean-flow kinetic and/or potential
energy. Quantifying the rate of energy transference from large scales to
small-scale motion is one of the problems that all models have to address.
Most models (e.g., the K-¢ model) assume self-similarity for the turbulent
spectra, and that the rates of cascade in these spectra are governed solely by
the dominant scales—an assumption which can be violated in a variety of
circumstances. The principal source of violation that we investigate occurs
when there is a combination of shear and buoyancy-driven turbulence.

Large eddy simulations of particle dispersion and deposition in a
turbulent square duct flow. Winkler, Chiad Michsel, Ph.D., University
of Illinois at Urbana-Champaign, 2002. 175pp. 1SBN: 0-493-90103-5. Ad-
viser: S. P. Vanka Order Number DA 3070061

In the current dissertation work, the preferential concentration and de-
position of heavy solid particles in a downward, fully developed turbulent
square duct flow are studied using large eddy simulations. A second-order
accurate, finite-volume based fractional step scheme, based on an unstruc-
tured Cartesian mesh, is used to integrate the unsteady, incompressible,
three-dimensional Navier-Stokes equations. An algebraic multigrid solver
is used to solve the Poisson equation resulting from the fractional step
method. The subgrid stresses are modeled with a dynamic subgrid kinetic
energy model. The particle equation of motion includes drag, lift and grav-
ity forces and is integrated using the fourth-order accurate Runge-Kutta
method. The Reynolds number for the square duct is 360, based on average
friction velocity and duct width. The grid used is 80 x 80 x 128 in the two
wall-normal and streamwise directions, respectively.

The preferential concentration of particles is studied assuming that the
particles do not modify the turbulence and that particle-particle collisions
are insignificant. The continuous and the dispersed phases are treated us-
ing Eulerian and Lagrangian approaches, respectively. Four cross-sectional
locations representative of the time-mean secondary flow patterns and six
particle response times were chosen to study the effect of location and par-
ticle inertia on preferential concentration. Variation of vorticity magnitude,
swirling strength, strain-rate, and Vu:Vu, and their probability distribu-
tion functions (PDF), with particle response time and location is shown
to demonstrate preferential concentration. Particles are seen to accumu-
late in regions of high Vu:Vu and strain-rate and in regions of low swirling
strength. In general, particles accumulate in regions of low vorticity mag-
nilude. However, near the wall, large BORIAGs chQﬂ%m@uZ@ég%o%é of
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