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Suggestions

Please find below the Division of Materials Physics Focused Session program for the
2000 APS March Mtg. (Minneapolis, MN; March 20-24, 2000). Focused Sessions consist
of typically 1 invited speaker per session, with the rest of the session consisting of
contributed presentations. If you would like to make suggestions for invited speakers,
please contact the appropriate Session organizers (listed below) by Friday, Sept 3,
1999, also, send a copy to Frances Hellman, chair of DMP (fhellman@ucsd.edu, Fax:
858-534-0173). The format for your suggestions is free-style, but please include a title,
a brief descriptive paragraph, and the name, address, telephone and fax number of
both the proposed speaker and the nominator. Contributed (and invited speaker) ab-
stracts are due Dec. 3, 1999 at APS; contributors are welcome to send a duplicate copy
to the Session organizers listed below, but please be sure to send the original to APS,
on time, being sure that abstract conforms to APS regulations.
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10.9.1 Biological/Biomimetic materials
Joint focus session with DBP

This session focuses on the characterization, properties and
applications of biological and biomimetic materials. This includes
the study of the structure and dynamics of these materials, as
well as their biophysical and mechanical properties. Talks de-
scribing biomedical, biotechnical and industrial applications are
also encouraged. The session covers a wide variety of biological
and biomimetic materials including, but not limited to, phospho-
lipids and other self-assembling systems, Langmuir-Blodgett films,
inorganic functional groups, DNA, and natural and synthetic
biopolymers and biomaterials.

Susan Krueger

NIST Center for Neutron Research
NIST

100 Bureau Drive, Stop 8562
Bldg. 235/Room E151
Gaithersburg, MD 20899-8562
Tel.: (301) 975-6734

Fax: (301) 921-9847 (fax)

email: susan.krueger@nist.gov

Elliot Chaikof

Emory University School of Medicine
Surgery Research

5105 Woodruff Memorial Building
1639 Pierce Drive

Atlanta, GA 30322

Tel.: (404) 727-8413

Fax: (404) 727-3660 (fax)

email: EChaikof@emoty.otg

16.9.2 Materials Theory and Computa-
tion for Industrial Problems Joint
FIAP-DMP Focused Session

These sessions will highlight applications of materials theory
and computation to problems that are of practical interest in the
design, use, and understanding of technological materials. One
of the major challenges in this area is identifying tractable prob-
lems that provide significant insights into highly complex mate-
rials and phenomena. Abstracts are welcome in all areas of mate-
rials technology and involving all forms of theory and computa-
tion. Of particular interest are applications to chemical (e.g., cata-
lysts, batteries, sensors) , electronic, magnetic, optical, and struc-
tural materials and to practical issues involved in their process-
ing, performance, and durability. Topics considered may involve

bulk materials, surface and interfacial phenomena (e.g., growth,
friction, corrosion) , or aspects of nanotechnology. Methodolo-
gies employed may be either well established or novel, and may
focus on either a single or multiple length scales (i.e., quantum,
atomistic, mesoscopic, continuum). All contributors are encour-
aged to stress the technological motivation for the work per-
formed and significance of the results obtained.

Kenneth C. Hass

Ford Motor Company
SRL Mail Drop 3028
Dearborn, MI 48121-2053
Tel: (313) 322-0098

Fax: (313) 322-7044
email: khass1@ford.com

Scott T. Milner

Exxon Res & Engr Co.

Rte 22E Clinton Township
Annandale, NJ 08801 Box 1809-B
Tel: (908) 730-2309

Fax: (908) 730-3232

email: stmilne@erenj.com

Sokrates T. Pantelides

Dept. of Physics and Astronomy
Vanderbilt University

Nashville, TN 37235

Tel: (615) 343-4321

Fax: (615) 343-7697

email: pantelides@vanderbilt.edu

15.9.3 High Pressure Physics: Prima-
rily Experimental

This focused session will be devoted to high pressure sci-
ence. Topics willinclude, but are not limited to; optical and trans-
port properties, electronic structure, phase transitions and novel
phases, high temperature and molecular fluids, experimental
techniques and instrumentation, materials of the earth, chemical
behavior and material synthesis, mechanical properties (defor-
mation, strain rate, plasticity, EOS)

Michael Kruger

Dept. of Physics

University of Missouri

Kansas City, MO 64110

Tel.: (816) 235-5441

Fax: (816) 235-5221

Email: mkruger@cctr.umke.edu



Jeffrey H. Nguyen

P.O. Box 808, L.-415

H-Division, Physics Directorate

Lawrence Livermore National Laboratory
Livermore, CA 94551

Office: (925) 423-6838; Lab: (925) 424-6360
Fax: (925) 422-6594

email: nguyen29@llal.gov

4.9.6 Organic Electronic Materials and
Devices

This focused session will be devoted to conjugated polymers
and other organic materials for electronic and photophysical ap-
plications. Both the fundamental science and applications of these
materials will be addressed. Topics to be covered include, but
are not limited to: characterization of the fundamental excita-
tions; transport and other electrical properties; optical proper-
ties; new materials; applications such as light-emitting diodes,
photodetectors, solar cells, lasers, and thin-film transistors; and
materials issues such as contacts, defects and mechanisms of
aging and failure.

David Dunlap

Department of Physics and Astronomy
University of New Mexico
Albuquerque, NM 97131

Tel.: (505) 277-2120

Fax: (505) 277-1520

email: dunlap@unm.edu

Campbell Scott

IBM Almaden Research Center, K11/D1
650 Harry Road

San Jose, CA 95120-6099

Tel.: (408) 927-1150

Fax: (408) 927-2100

email: jescott@almaden.ibm.com

17.9.1 Materials Theory: High Pressure

Pressure as a thermodynamic dimension has the same funda-
mental importance as temperature and composition, yet our
knowledge of high pressure behavior is limited. Because of the
difficulty of high-pressure experiments, theory can play an im-
portant role in helping to understand and even predict behavior
of materials under pressure. Pressure may help answer funda-
mental materials questions, since more than one model may
explain zero pressure behavior, but predict different behavior
under pressure. Key questions include: Can an understanding of
different classes of pressure-induced insulator/metal transitions
provide insight into fundamental states of condensed matter at
zero pressure? How is magnetism affected by pressure? How do
defect, transport, and optical properties vary under pressure?
Can novel phases and materials that form under pressure guide
the search for new materials with useful properties? Can these
new materials be quenched into usable forms? In what ways can
theoretical high-pressure research contribute to the fields of geo-
physics, planetary sciences, and mineral physics? This session

will address all aspects of theory of materials under pressure,
ranging from equations of state to superconductivity, with the
objectives of delineating current progress and identifying future
directions.

Ronald Cohen

Carnegie Institution of Washington
5251 Broad Branch Rd., N.W.,
Washington D.C. 20015

Tel and Fax: (202) 537-3951
email cohen@gl.ciw.edu.

Amy Liu

Department of Physics
Georgetown University
Washington, D.C. 20057

Tel.: (202) 687-6583

Fax: (202) 687-2087

email: liu@physics.georgetown.edu

6.9.2 Magnetoresistive Oxides

Over a range in compositions, manganese based perovskite
oxides exhibitlarge resistivity changes in applied magnetic fields.
This behavior is justone of a complex of phenomena associated
with the interplay between lattice, spin, charge and orbital de-
grees of freedom. This focused session will address the funda-
mental aspects of the various ordering phenomena in doped
manganite oxides, as well as related phenomena in Mn
pyrochlores, cobaltates, nickelates, ruthenates, and spinels. Con-
tributions will be encouraged dealing with such fundamental is-
sues as spin dynamics, charge and orbital ordering, polaron for-
mation, field-induced phase transitions, phase separation and ef-
fects of dimensionality. Theoretical reports focusing on the mecha-
nisms underlying those effects, as well as fundamental studies of
doped insulators, will be elicited. Papers reporting progress in
incorporating these materials into transport geometries suitable
for application are welcomed. This session will bring together
the broad effort in understanding the properties of this class of
materials, combining a focus on microscopic mechanisms and
the prospects for applications

Myron B. Salamon
Physics Department
University of Illinois
1110 W. Green Street
Urbana IL 61801

Tel: (217) 333-6186
Fax: (217) 244-8544
Email: salamon@uiuc.edu

Sashi Sekhar Satpathy

Department of Physics

University of Missouri

Columbia, MO 65211

Tel.: (573) 882-4838

Fax: (573) 882-4195

Email: satpathy@agni.physics.missouri.edu



14.9.3 Tribology

New tools for probing friction, lubrication, and wear at the
molecular and mesoscopic levels have accelerated progress in
the science of tribology. Examples include scanned probe mi-
croscopes, surface forces apparatus, ultra-low load indentation,
quartz crystal microbalance, optical surface probes, and com-
puter simulations. Experimental and theoretical papers on all
aspects of fundamental tribology are solicited. Possible topics
include mechanisms of energy dissipation, stick-slip motion,
tribochemistry and tribofilm formation, lubrication by nanoscale
films or at high pressures, the nature of contact between mac-
roscopically rough surfaces as well as its time evolution,
micromachines, new approaches for measurements at molecular
length and time scales, and application of fundamental concepts
toward improved materials and technological design.

William N. Unertl

Dept. of Physics and Astronomy
University ofMaine

Orono, ME 04469

Tel.: (207) 581-2252

Fax: (207) 581-2255

email: unertl@maine.edu

Kathryn J. Wahl

Tribology Section

Code 6176

Naval Research Laboratory
Washington DC 20375-5342
Tel.: (202) 767-5419

Fax: (202) 767-3321

email: wahl@stm2.ntl.navy.mil

7.9.1 Combinatorial Materials Science

High-throughput synthesis and measurement techniques can
accelerate the process of discovery of new materials and optimi-
zation of known ones, potentially benefiting both science and
technology. These techniques can also be used to explore struc-
tural and electronic phase diagrams with exquisite resolution and
control, potentially leading to new insights in condensed matter
physics. Workers in this nascent field have already reported sig-
nificant results in catalysts, dielectrics, and colossal magnetoresis-
tance and luminescent materials. The development of techniques
for parallel synthesis and high-throughput screening is central to
the success of this approach. Topics of interest include, but are
not limited to: Combinatorial and phase-spread methods used
for the discovery or exploration of new electronic materials, cata-
lysts, or other materials; Parallel synthetic techniques; Combina-
torial processing techniques; Parallel or high-throughput charac-
terization techniques, including strategies for identification of
promising candidates, and techniques for refined characteriza-
tion of small samples

Robert B. van Dover

Bell Labs, Lucent Technologies
1T-106

600 Mountain Avenue

Murray Hill NJ 07974

Tel.: (908) 582 6540
Fax: (908) 582 2521
Email: tbvd@bell-labs.com

ILynn F. Schneemeyer

Bell Labs

Lucent Technologies 3A-307

600 Mountain Avenue

Murray Hill NJ 07974

Tel. (908) 582 5318

email: schneemeyer@bell-labs.com

Tom Lee

Symyx Technologies
3100 Central Expressway
Santa Clara CA 95051
Tel.: (408) 764 2056
Fax: (408) 748 0175
Email: tlee@symyx.com

9.9.2 Ferroelectrics: Phase Transitions,
Properties and Applications

The past decade has seen a surge of activity in the area of
ferroelectrics, especially relaxor ferroelectrics where the length
scale of interaction may range from atomic to nano-scale. Ferro-
electric and piezoelectric properties can now be calculated from
first principles and many phenomena have been explained. Basic
atomic level interactions are beginning to be understood, pat-
ticularly in terms of the experimentally determined local atomic
structure. Ferroelectric thin films and their preparation are cur-
rently of interest and are being investigated to grow thin films
with high dielectric constants and low losses for device applica-
tions. This session will focus on recent research on these and
other related phenomena. Topics include, but are not limited to:
Phase transitions in regular ferroelectrics, relaxor ferroelectrics
and dipolar glasses. Ferroelectric thin films and ferroelectric lig-
uid crystals. Defects and loss mechanisms. Sample preparation
techniques and characterization methods. Theoretical first prin-
ciples models and calculations for specific materials. Abstracts
that link fundamental ferroelectric behavior with possible appli-
cations are particularly encouraged.

David J. Singh

Complex Systems Theory Branch
Naval Research Lab

Washington, DC 20375

Tel: (202) 404-8627

Fax: (202) 404-7546

Email: singh@dave.ntl.navy.mil

Takeshi Egami

Department of Materials Science and Engineering
University of Pennsylvania

Philadelphia, PA 19104

Tel: (215) 898-5138

Fax: (215) 573-2128

Email: egami@seas.upenn.edu



Nicholas J. Pinto

Department of Physics and Electronics
University of Puerto Rico

Humacao, PR 00791

Tel: (787) 850-9381

Fax: (787) 850-9308

Email: nj_pinto@cuhac.upr.clu.edu

14.9.2 Laser Applications in Materials
Physics

High-power laser beams lend themselves to fabrication of
novel metastable materials involving surface modification and
multilayer thin film heterostructures. The purpose of this focused
session is to address fundamentals of laser-solid interactions and
transient thermal and photon-assisted processing of materials,
including laser diagnostics of thin film growth processes in solid
state materials. Specific topical areas of interestinclude photon-
solid interactions and transient phenomena, pulsed laser ablation
and deposition, initial stages of thin film growth processes, pho-
ton-assisted deposition and etching, laser plume diagnostics and
correlations with film properties, in-situ laser characterization of
growth processes, deposition of multilayer and multicomponent
thin film heterostructures, correlations between laser and sub-
strate variables and thin film properties.

Jagdish (Jay) Narayan

Department of Materials Science and Engineering
North Carolina State University

Raleigh, NC 27695-7916

Tel.: (919) 515-7874

Fax: (919) 515-7642

email: ]_NARAYAN@NCSU.EDU

Richard F. Haglund, Jr.

Department of Physics and Astronomy
Vanderbilt University

6301 Stevenson Center

Nashville, TN 37235

Tel.: (615) 322-7964

Fax: (615) 343-7263

email: richard.haglund@vanderbilt.edu

Robert Nemanich

Department of Physics

North Carolina State University
Raleigh, NC 27695-8202

Tel.: (919) 515-3225

Fax: (919) 515-7331

Email: Robert_Nemanich@ncsu.edu

6.9.3 Magnetic Nanostructures and
Heterostructures

Artificial magnetic structures whose properties are controlled
by reduced dimensions at the nanometer length scale is the theme
of this focused session. This includes both experimental and theo-
retical advances in magnetic phenomena occurring in films,
superlattices, multilayers, nanocomposites, heterostructures,

wedges, and arrays of lower dimensional structures. The mag-
netic phenomena include low-dimensional physics, interlayer
magnetic coupling, exchange bias, GMR, spring magnets, broadly
defined spin transport, quantum confinement, magnetic semi-
conductors, and effects of structural disorder on magnetism. Of
special interest are: fabrication of nanostructures with atomic-
scale control, characterization methods including those with site
and element specificity, novel deposition techniques for the cre-
ation of nanoscale magnetic features, and unusual physical phe-
nomena present in these types of systems.

E. Dan Dahlberg

School of Physics and Astronomy
University of Minnesota
Minneapolis, MN 55455

Tel: (612) 624-3506

Fax: (612) 624-4578

email: dand@physics.spa.umn.edu

Charles M. Falco
Optical Sciences Center
University of Arizona
Tucson, AZ 85721-0077
Tel: (520) 621-6771
Fax: (520) 621-4356

email: falco@u.arizona.edu

12.9.1 Dynamic Deformation and Frac-
ture: Microscopic to Macroscopic

The recently renewed interest in the dynamic deformation
and fracture of materials has lead to an enhanced understanding
of the underlying microscopic processes. An example is the ca-
pability of modeling the evolution of a large ensemble of dislo-
cations and combined continuum-atomistic models. Despite this
success, a clear path from the microscopic processes to tradi-
tional continuum models has not been worked out. The objec-
tive of this Focused Session is to enable experimental and theory
/ modeling researchers working on the dynamic deformation
and fracture deformation of materials to present recent results
and openly discuss the connection between microscopic pro-
cesses and macroscopic materials behavior with emphasis on
the macroscopic representation and observables. The Focused
Session will include, but not be limited to, the following topics:

* elastic and anelastic behavior

* low and high strain-rate plastic deformation

* fracture and fragmentation

* nucleation and growth of microscopic damage

It is expected that contributed talks will foster interaction
between different communities such as experimental/theory ot
microscopic/continuum mechanics and foster a unified approach
to the understanding of the dynamic behavior of materials.

James Belak

Lawrence Livermore National Laboratory
7000 East Avenue, 1.-45

Livermore, CA 94550

Tel.: (925) 422-6061

Fax: (925) 422-2851

email: belak@llnl.gov



Anter A. El-Azab

Pacific Northwest National Laboratory
MSIN: k5-26

902 Battelle Boulevard

P.O. Box 999 Richland, WA 99352
Tel.: (509) 375-3624

Fax (509) 372-4725

Email: Anter. El-Azab@pnl.gov

H. Gao

Department of Mechanical Engineering and
Department of Materials Science and Engineering
Stanford University

Stanford, CA 94305

Tel.: (650) 725-2560

Fax: (650) 723-1778

email: gao@am-sun2.stanford.edu

Y. Huang

Department of Mechanical and Industrial Engineering
University of Illinois at Urbana-Champaign

Urbana, IL 61801

Tel.: (217) 265-5072

fax: (217) 244-6534

email: huang9@uiuc.edu

2.9.1 Wide Bandgap Semiconductors

Wide bandgap semiconductors are important in a very large
number of areas. When good bipolar conductivity can be
achieved, they can provide, among others, light-emitting de-
vices (laser diodes and light-emitting diodes) in the green, blue,
and higher spectral ranges, detectors in these ranges, and high-
temperature sensors and transistors. If the materials provide per-
sistent photoconductivity, the can give an optical holographic
system with a very high information storage density. Further, there
is increasing work on insulating materials with large carrier mean
free paths, to obtain improved radiation detection, including high
sensitivity at room temperature. We invite submission of contrib-
uted papers on wide bandgap II-VI, ITII-V and group IV semicon-
ductors. Papers can be in the areas of material characterization,
material growth, defects, theory, electrical and optical characteriza-
tion, as well as device properties and characterization.

Gertrude F. Neumark

Department of Earth and Environmental Engineering/
Department of Materials Science and Engineering
Columbia University

500 W. 120th St.

New York, NY 10027

Tel.: (212) 854-8267

Fax: (212) 854-7081

email: gfnl@columbia.edu

Hongxing Jiang

Kansas State University
Cardwell Hall

Manhattan, KS 66506

Tel.: (785) 532-1627

Fax: (785) 532-5636
email: Jiang@phys.ksu.edu

Bruce Wessels

Department of Materials Science and Engineering
Northwestern University

2225 North Campus Dr.

Evanston, 1. 60208

Tel.: (847) 491-3219

Fax: (847) 491-7820

email: b-wessels@nwu.edu

13.9.1 Nanoparticles and Nanoparticle
Systems

When physical dimensions of homogenous phases fall below
specific characteristic length scales, such as electron or phonon
mean free paths, Debye wavelengths of charge carriers, or cor-
relation lengths of ground state excitations, materials properties
are altered in a dramatic and often times tunable manner. Imple-
mentation of this concept into nanoscience and nanotechnology
has experienced explosive growth in recent years, owing in large
part to parallel progress in the synthesis, processing and charac-
terization of nanomaterials. This symposium focuses on new re-
search on nanoparticles and nanoparticles assemblies. We invite
experimental and theoretical contributions on the thermodynam-
ics, kinetics and structures of nanoparticle systems of all classes
of materials, as well as on their physical and chemical properties.
Innovative methods for synthesizing, characterizing and utilizing
these materials and assemblies also are of interest. Representa-
tive but not inclusive topics are the thermodynamics and struc-
ture of nanoparticle interfaces, mechanical, optical, electrical and
magnetic properties of nanoparticles and nanocomposites,
nanotubes, and processing by all methods including mechanical
alloying, ion and cluster beams, inert and reactive gas condensa-
tion, and chemical methods.

Douglas H. Lowndes

Solid State Division

Oak Ridge National Laboratory
PO Box 2008

Oak Ridge, TN 37831-6056
Tel.: (423) 574-6306

Fax: (423) 576-3676

email: vdh@ornl.gov

Robert Averback

University of Illinois

Materials Research Laboratory
104 South Goodwin Ave.
Utbana, Illinois 61801-2985
Tel.: (217) 333-4302

Fax: (217) 244-2278

Email: averback@uiuc.edu

7.9.2 Fullerenes, Nanotubes and Re-
lated Materials

This symposium will focus on recent progress in fullerenes,
nanotubes and related materials. It will highlight, but will not be
limited to: 1) Materials synthesis, processing and characteriza-
tion; 2) Theory and simulation of growth mechanisms and physi-



cal properties; 3) Physical and chemical properties of individual
nanotubes and nanotube solids; 4) Structure and properties of
new fullerene compounds including endohedral fullerenesand
intercalated fullerides; 5) Potential technological applications such
as electron field emission, nano-devices, micro-probes,
nanocomposites, and energy storage.

Otto Z. Zhou

Department of Physics & Astronomy
University of North Carolina at Chapel Hill
CB 3255 Phillips Hall

Chapel Hill, NC 27599

Tel. : (919) 962-3297

FAX : (919) 962-0480

email : zhou@physics.unc.edu

Dan A. Neumann

NIST Center for Neutron Research
Nat’l. Inst. of Standards and Tech.
100 Bureau Drive

Gaithersburg, MD 20899-8562
Tel.: (301) 975-5252

Fax: (301) 921-9847

email: dan@nist.gov

14.9.1 Surfaces, Interfaces, and the
Growth of Thin Films

Novel electronic, optoelectronic, and magnetic materials are
often created by thin-film growth techniques. Recent advances
in growth techniques have made it possible to epitaxially inte-
grate dissimilar materials and to atomically engineer exotic low-
dimensional and nanoscale structures. New generations of sur-
face/interface probes and development of supercomputer and
computational algorithms have also allowed the characterization
of the atomic, electronic, magnetic, and optical properties of
surfaces, interfaces, and thin films, with an unprecedented preci-
sion. The aim of this focussed session is to bring together re-
searchers who share their common interests in this exciting field.
It provides a forum for discussion among researchers whose work
covers the fundamental mechanisms of thin film growth and the
correlation between structural, electronic, magnetic, and optical
properties of surfaces, interfaces and thin film materials. Experi-
mental and theoretical contributions are solicited in the following
areas:

1) Microscopic mechanisms of growth and sublimation: Initial
growth stages, adsorption, diffusion and nucleation. Surface mass
transport. Composition modulation. Strain relaxation mechanisms.
Formation mechnisms of nanostructures. Quantum-size effects
in thin-film growth.

2) Surface/interface structure and thermodynamics: Energet-
ics of surface defects, steps, facets. Interface stability, interdiffu-
sion, defects. Surface phase transitions, roughening, order-disor-
der transitions. High-resolution surface microscopies with elemen-
tal or chemical sensitivity, surface/interface composition map-
ping, adsorbate identification. High-resolution spectroscopy of
heterostructures and interfaces.

3) Surface and growth modification: Ton, electron, photon
beam induced surface modification. Fundamental mechanisms

of growth modifications by energetic beams, control of film tex-
ture and roughness. Role of surfactants in thin film growth

4) Electronic, magnetic, optical, and transport properties of
thin films and interfaces: Interface and grain boundary transport.
Transport and optical properties of nanostructured thin-film ma-
terials. Electronic and magnetic properties of defects. Structural
and electronic properties of thin oxides.

Feng Liu

Materials Research Center
University of Wisconsin-Madison
Madison, WI 53706

Tel.: (608) 265-4024

Fax: (608) 265-3699

email: fengl@cell.engr.wisc.edu

Peter Sutter

Department of Physics

Colorado School of Mines
Golden, CO 80401

Tel.: (303) 273-3850

Fax: (303) 273-3919

email: psutter@physics.mines.edu

Rudolf M. Tromp

IBMT.]. Watson Research Center
P.O. Box 218

Yorktown Heights, NY 10598
Tel.: (914) 945-1242

Fax: (914) 945-2141

email: tromp@watson.ibm.com

Zhenyu Zhang

Solid State Division

Oak Ridge National Laboratory
P.O. Box 2008

Oak Ridge, TN 37831

Tel.: (423) 576-5346

Fax: (423) 574-5346

email: z1z@ornl.gov

5.9.1 The Effect of Disorder on the
Vortex Phase Diagram and Tailoring of
the Critical Currents in High Tempera-
ture Superconductors

This session will focus on exploring the rich variety of liquid
and solid vortex phases emerging from the different types and
dimensionality of defects in high temperature superconductors,
with emphasis on enhancing and tailoring the critical currents
across the various phases. The types of disorder may include
defects induced by substitution or irradiation, and grain bound-
aries and texturing which can substantially alter the critical cur-
rent behavior in single crystals, bulk samples, coated conductors,
and thin films. Abstracts are solicited on (i) experiments to probe
the various liquid and solid vortex phases and the transitions
between these phases by altering the types of defects and their
concentration in single crystals, (ii) theoretical and computational



analysis to understand the vortex phase diagram, (iii) exploring
critical current enhancements within the various vortex solid states
in bulk and thin film samples and (iv) critical current behavior in
monolithic melt textured YBCO samples. Abstracts focusing on
vortex pinning behavior in the liquid state and on tailoring of
critical currents utilizing novel pinning sites like magnetic and
nano-sized particles are strongly encouraged.

Wai-Kwong Kwok

Materials Science Division
Argonne National Laboratory
9700 S. Cass Ave.

Argonne, IL 60439

Tel.: (630) 252-5539

Fax: (630) 252-7777

email: wkwok@anl.gov

Lisa M. Paulius

Department of Physics
Western Michigan University
Kalamazoo, MI 49008

Tel.: (616) 387-4964

Fax: (616) 387-4939

email: paulius@wmich.edu

Gergely T. Zimanyi

Dept. of Physics

University of California at Davis
Davis, CA 95616-8677

Tel.: (530) 752-4711

email: zimanyi@planck.ucdavis.edu

2.9.2 Group-IV Semiconductor Alloys:
Materials, Processes, Devices Joint
with FIAP

After more than ten years of materials research, group-IV
semiconductor alloys (such as SiGe and SiGeC) are entering the
microelectronics market, particularly for wireless communication
applications. This session will bring together scientists working
on different aspects of this important materials systems (not-
mally dispersed among the APS meeting), allowing a coherent
and interdisciplinary treatment of this topic. Abstracts are sought
in the following areas: Group-IV materials growth, properties,
characterization, devices (CMOS and bipolar) ; theory of SiGeC
alloys, equipment and process simulation, materials reliability.
Issues related to SiGeC process integration (e.g., oxidation, sili-
cides, implantation, annealing and diffusion, etc.) will also be
welcome.
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Center for Integrated Systems Development (CISD) MD M360
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Physics Department, Colorado School of Mines
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12.9.2 Multiscale Phenomena in Smart
Materials and Martensites

This session is focused on physical phenomena that involve
multiple length scales (such as twinning, hierarchical microstruc-
ture and locally ordered structures) and multiple time scale phe-
nomena (such as structural response to electric, electromagnetic,
thermal and acoustic excitations) . These multiscale phenomena
appear in many smart materials, e.g. ferroelectrics, shape memory
alloys, martensites, magnetoelastics, and their composites both
in the form of bulk and thin films. The formation of these struc-
tures is a consequence of either phase transitions or excitations
of external fields, and is controlled by the system size as well as
boundary conditions. Some of these microscopic and mesoscopic
structures are hierarchical and often intrinsically correlated among
several different scales. Recent advances in high resolution (scan-
ning and transmission) electron microscopies, local structure and
microstructure characterization probes (pair distribution function
analysis, neutron scattering with high-intensity pulsed sources,
x-ray scattering with advanced photon sources, resonant ultra-
sound, etc.) as well as developments in new ways of modeling
these materials have provided deeper understanding on these
multiscale phenomena. This can lead to better control over vari-
ous key functionalities and produce new materials with enhanced
functional properties. Topics in this session include but are not
limited to: domain observations using various scattering tech-
niques (neutron, X-ray, etc.) and microscopies (such as ROM,
TOM, SEM, ESEM, TEM, SFM, EOIM, etc.) ; experimental and
theoretical studies on martensitic, ferroelectric and ferroelastic
phase transitions and the formation of microscopic and mesoscopic
structures; relationship between multi-scale structures and physical
properties; and the effects of size and dimensionality. Theoreti-
cal studies include microscopic and continuum modeling,
Ginzburg-Landau phenomenology as well as simulations.
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6.9.4 Materials Theory: Magnetic Prop-
erties and Phenomena

Research in magnetic materials is proliferating with new ma-
terials, applications, and phenomena, while concomitant advances
in fundamental theory, modeling, and simulation are creating
resurgent activity and opportunities. It is an opportune time for
a focused session seeking participation across a wide range of
theoretical studies dealing with the magnetic properties of ma-
terials. Abstracts are invited for all aspects of magnetism across
the following broad categories:

Fundamental Theory and Methods: First principles approaches
[DFT, LDA, LDA+U, fundamental approaches for exchange and
correlation, quantum Monte Carlo]; model Hamiltonians;
micromagnetics; methods for bridging length and time scales
between microscopic and macroscopic; order N-methods, paral-
lel algorithms; spin dynamics; response functions. Phenomena:
Non-collinear ground states; finite temperature magnetism; phase
transitions; spin dependent transport, GMR, CMR, and spinde-
pendent tunneling; magneto-optical effects in the infrared, vis-
ible, or x-ray regions; magnetic anisotropy; domain wall struc-
ture, interactions and motion; exchange bias; technical proper-
ties of magnets [permeability, remanence, and coercivity]; inter-
play of magnetism with phase stability, mechanical,
superconducing, or other physical properties; spin coherence
and quantum computing.

Materials: Transition metals and alloys; lanthanide and actinide
metals and their alloys; layered transition metal oxides; small
magnetic molecules and clusters; surface and interface magne-
tism; bulk amorphous metals.
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3.9.1 Fundamentals of Semiconductor/
Thin Dielectric Structures

Nanoscale device technology is stimulating intense study of
very thin dielectric layers on semiconductors. Fundamental new
issues have emerged, and old ones re-emerged. Alternative di-
electrics, such as Si3N4 and Ta205, are contenders for the role
once solely dominated by SiO2. Composite dielectric stacks ex-
ploit attributes of each component, butintroduce unresearched
interfaces and problems. Tunneling, charging and breakdown

reflect new and unsettled moieties and causes. Passivation of
non-silicon semiconductors has shown recent promise, but offers
a poorly understood rival for Si+=SiO2 structures. In this session,
we encourage both experimental and theoretical contributions
on interface physics, bulk and interface characterization, bulk
and surface defects, structural, electrical, and optical phenom-
ena, and other topics relevant to the physics of these new semi-
conductot/thin-film dielectric systems.
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9.9.1 Phase Transitions in Ice

Overview: The balance between ice and water controls the
habitability of an important fraction of the globe and influences
the majority of the world’s population. Although one of the most
common first-order phase transformations in the natural environ-
ment is the water to ice conversion, a complete understanding
of microscopic processes and their influence on macroscopic
behavior still eludes us. Recent advances show that the micro-
scopic interfacial structure of ice is central to pattern formation
during ice crystal growth, the adhesion of ice, the evolution of
the polycrystalline fabrics of the great ice sheets, and the under-
lying dynamics of frost heave. Current research focuses on, inter-
alia, consequences of microphysics in the scavenging of atmo-
spheric pollutants by snow, the role of stratospheric ice in ozone
destruction, the mechanism of charge transfer driving thunder-
storm electrification, the effects of frost heave on engineered
structures, and natural ice sheets. Although understanding these
phenomena involves the talents of many disciplines, important
advances in understanding the microscopics rely on modern tech-
niques of the physical and mathematical sciences. An important
duality is that ice acts as a testing ground for basic aspects of the
phase behavior of materials, and that this behavior is relevant to
a myriad of important environmental problems. This focused
session describes our emerging understanding of the materials
physics of ice, its implications for the basic principles of melting,



and their environmental consequences.We are soliciting contri-
butions that focus on thermodynamics and kinetics of the ice to
water conversion that will guide the participants in the session
from the underlying mechanisms of the nucleation of ice, to the
evolution of the crystals long after their formation. This includes
theory, simulation and experimentation in homogeneous and
heterogeneous nucleation and growth of ice, both in a laboratory
setting and in the environmental context. Because the subse-
quent growth of crystals depends sensitively on the microscopic
surface structure, we solicit papers on surface phase transitions
inice, including surface roughening, kinetic roughening and sur-
face, interfacial and grain boundary melting. Emphasis here is on
novel experimental methods and recent computational and theo-
reticaladvances.

Sam C. Fain

Physics Department

Box 351560,

University of Washington

Seattle, Washington 98195-1560
Tel: (206) 543-8444

Fax: (206) 685-0635

Email: fain@phys.washington.edu

Yoshinori Furukawa

Institute of Low Temperature Science
Hokkaido University

Sapporo 060-0819, Japan

Tel.: +81-11-706-5467

Fax: +81-11-706-7142

Email: frkw@lowtem.hokudai.ac.jp

John S. Wettlaufer

Applied Physics Laboratory

Box 355640,

University of Washington
Seattle, Washington 98105

Tel.: 206-543-7224

Fax: 206-616-3142

Email: wett@apl.washington.edu

Grae Worster

Department of Applied Mathematics & Theoretical Physics,
University of Cambridge

Silver Street

Cambridge CB3 9EW, England

Tel: +44-1223-330850

Fax: +44-1223-337918

Email: grac@esc.cam.ac.uk

17.9.2 Multiscale Modeling of Materials:
From Atoms to Devices

The manufacturing of electronic, photonic, and magnetic
devices, the deposition of hard coatings, the prediction of aging
and performance of complex materials, and similar activities can
benefit enormously from advances in modeling. Accurate mod-
els can reduce the cost of designing new processes and devices,
but constructing such models requires a range of skills and tech-
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niques which is seldom found in one institution. The goal of
these sessions is to bring together researchers from several disci-
plines and who employ a variety of methods, and to stimulate
collaborations. We encourage contributions on topics that span
the range from research on the fundamental mechanisms of
materials processing to applications that demonstrate, for ex-
ample, real savings in the cost of manufacturing. Abstracts are
solicited from the following areas:

-Models of thin film deposition; in particular studies of the
influence of processing conditions on surface roughening, stress,
clustering and void formation, grain boundary microstructure, and
incorporation of point and line defects.

-Simulation studies of the sensitivity of structure to model
parameters for atomic interaction energies and rate constants.

-Models to predict the results of radiation by energetic par-
ticles, both on thin film deposition and mass transport, and on
electronic, mechanical, and other properties of bulk materials.

-Methods to link molecular dynamics (classical and quantum),
Monte Carlo, and continuum models.

-New mathematics for applications to surface evolution, sur-
face and interface mass transport, and atomistic modeling.

-Experiments which can extract atomic level information to
test the parameterization of models, and experiments which can
validate specific model predictions.

-Methods to model the dynamics of dislocations in solids at
the microscale and their application to plastic deformation and
fracture at low and high strain rates.
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Murray Hill, NJ 07974
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National Research Council
Report on Physics in the New Era:

In the spring of 1996 the National Research Council’s Board on Physics and As-
tronomy established the Committee on Condensed-Matter and Materials Physics (CMMP)
to prepare a scholarly assessment of the field as part of the new survey of physics,
Physics in a New Era, that is now in progress. This assessment has five objectives:

1. Identify future opportunities and priorities in the field.

2. Articulate the fundamental scientific challenges in the field.

3. Assess related infrastructure, institutional, resource, and educational issues.

4. Provide evidence of the societal impact of the field.

5. Provide a forum for coordinated community-wide communications with federal

agencies, policy makers, and the public.

The report of the CMMP committee has just been published by the National Acad-
emy Press. In addition to an Overview chapter, there are six chapters outlining some of
the technical highlights of the decade as well as challenges, priorities, and frontiers for
the future:

* Electronic, Optical, and Magnetic Materials and Phenomena: The Science of
Modern Technology

* New Materials and Structures

* Novel Quantum Phenomena

* Nonequilibrium Physica

*  Soft Condensed Matter: Complex Fluids, Macromolecular Systems, and

Biological Systems

* New Tools for Research

There are also two other chapters, one examining changes in the R&D landscape,
and the other looking forward to the coming decade.

The whole report is accessible from:
http://pompeii.nap.edu/catalog/catalog.cfm?record_id=6407

The earlier brochure entitled the “Physics of Materials” is available at:
http://pompeii.nap.edu/catalog/catalog.cfm?record_id=9090

Both of these documents also can be accessed from the DMP homepage at:

http://www.aps.org/units/dmp/
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