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CALL FOR INVITED SPEAKER SUGGESTIONS

Please find below the Division of Materials Physics Focused Topic program for the 2001 APS March Mtg. (Seattle, WA; March 12-
16, 2001) . Focused Topics include a number of sessions per topic with typically 1 invited speaker per session. The rest of the
session consists of contributed presentations. If you would like to make suggestions for invited speakers, please contact the
appropriate organizers (listed below) by Friday, Sept 1, 2000. 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) abstracts are due Dec. 1, 2000 at APS; contributors are welcome to send a duplicate
copy to the organizers listed below, but please be sure to send the original to APS, on time, being sure that abstract conforms to APS
regulations.

DATES TO LIST OF TOPICS AND SORTING
REMEMBER;: CATEGORIES

Sept. 1, 2000: Hydrogen in Materials (DMP) — 1.9.1, 2.9.1, 4.9.6, 13.9.1
Suggestions for Invited Nanoscale Silicon Structures and Devices (DMP/FIAP) — 2.9.2
Speakers to organizers Wide Bandgap Semiconductors (DCMP/DMP) — 2.9.3

Spin-dependent Phenomena in Semiconductors and their NanoStructures (DMP) —2.9.4
Dec. 1,2000: Fundamentals of Semiconductor/Thin Dielectric Structures (DMP/FIAP) — 3.9.1
Abstracts Due at APS Head- Polarization in Ferroelectric Thin Films (DMP) — 3.9.2
quarters Multiscale dynamics, relaxation and charge transport in polymers (DCMP/DMP) —4.9.7

Organic Electronic Materials and Devices (DMP) — 4.9.8

March 12'16?’ 2001: High-Tc Superconducting Materials: Intrinsic Properties and Extrinsic Modifications
March Mtg. in Seattle, WA (DCMP/DMP)

Magnetic Nanostructures and Heterostructures (DMP/GMAG) — 6.9.1 — 5.9.1
Magnetoresistive Oxides (DMP/GMAG) — 6.9.2

Nanotubes, Fullerenes and Related Materials (DMP) — 7.9.1
m siological iomimeti Matras (OMP) - 109.1
Dynamics of Fracture and Fatigue: Theory, Experiment and Simulation (DMP) — 12.9.5

ARTICLES Multiscale Phenomena in Multiferroic Materials (DMP) — 12.9.6

* Call forinvited speaker suggestions Nanoparticles and Nanowires: From Individual Nanostructures to Large-Scale Assem-
blies (DMP) — 13.9.2

Dynamics in Ice (DMP) — 14.9.1

Laser Processing of Novel Nanoscale Materials (DMP) — 14.9.2

Low Energy lon Beam Madification of Microstructure and Morphology (DMP) — 14.9.3

Nanometer-Scale Morphologies of Surfaces, Interfaces and Thin Films (DMP) — 14.9.4

Surfaces, Interfaces, and the Growth of Thin Films (DMP) — 14.9.5

* DMP Participates in Congressional Materials Theory and Computation for Industrial Problems (DMP/FIAP) — 16.9.1
Reception Multiscale Modeling of Materials: From Atoms to Devices (DMP) — 17.9.1

¢ Dates to Remember

* List of Sessions and Sorting Catego-
ries

* DMP 2001 March Mtg. Focused
Topic Program - Call for Abstracts




CALL FOR ABSTRACTS

DMP Focus Topics for March 2001 (listed by sorting category)

Hydrogen in Materials (DMP) —1.9.1, 2.9.1, 4.9.6, 13.9.1

A fundamental understanding of the interaction of hydrogen
with metals, semiconductors, ceramics, polymers, and
nanostructured materials poses numerous challenges. These in-
clude an understanding of the hydrogen site preference, struc-
tural distortion created in the host material following hydrogen
adsorption, strength of hydrogen bonding, and its effect on me-
chanical, electrical, optical, magnetic, and transport properties of
the host. The technological importance of high density hydro-
gen storage and hydrogen embrittlement further adds to the
need for a comprehensive understanding of the hydrogen inter-
action in materials. Due to recent efforts in storing hydrogen in
nanostructured materials, it is timely to have a focussed session
on Hydrogen in Materials not only to address some of the un-
solved old issues, but to focus on the novel properties of hydro-
gen interacting with materials of reduced size and dimension.
The focussed sessions will deal with the theoretical as well as
experimental problems involving synthesis/processing, charac-
terization, and properties.

Organizers: Puru Jena, Physics Department; Virginia Common-
wealth Univ.; Richmond, VA 23284; Tel: (804)828-8991; Fax: (804)828-
7073; e-mail: Plena@vcu.edu

Yok Chen, Office of Basic Energy Sciences; Department of En-
ergy, Germantown, MD;Tel: (301)903-4174; Fax: (301)903-9513; e-
mail: Yok.Chen@science.doe.gov

Nanoscale Silicon Structures and Devices (DMP/FIAP)
—29.2

Strong interest in the physical properties of hanoscale silicon
has been stimulated by the necessity to understand the physics
of the transition from a micron-sized, bulk-like object to nanom-
eter-sized silicon based structures and devices. The evolution of
the microelectronics industry in the past decades has shown that
this transition will be unavoidable. The purpose of this session is
to bring together scientists and engineers working in the materi-
als physics and device applications of nanoscale silicon based
structures. Emphasis will be placed on physical phenomena that
can be used in a new generation of fast and reliable metrological
instrumentation for nanoscale structure characterization. Submis-
sions are sought in the following areas:

- novel fabrication methods of nanoscale silicon structures

- optical characterization of nanoscale silicon

- mesoscopic carrier transport in nanoscale silicon structures

- nanoscale silicon device prototypes utilizing quantum

phenomena

- ultra-high density memory and fast logic devices based on

nanoscale silicon

Organizers: Leonid Tsybeskov, Department of Electrical and Com-
puter Engineering; University of Rochester, P.O. Box 270231; Roch-
ester, NY 14627-0231; phone: (716) 275-5342 ; fax: (716) 275-2073; e-
mail: tsybesko@ece.rochester.edu

David J. Lockwood, Institute for Microstructural Sciences; Na-
tional Research Council, Ottawa, ON KIA OR6, CANADA; phone:
(613) 993-9614; fax: (613) 993-6486; e-mail: david.lockwood@nrc.ca

Wide Bandgap Semiconductors (DCMP/DMP) — 2.9.3

Research and development of wide bandgap semiconduc-
tors continues to attract much interest for emerging technologies
including blue-green to UV light emitters, solar-blind photode-
tectors, and high power/high frequency electronic devices. Ex-
perimental and theoretical papers are solicited to address issues
related to materials growth, electronic and optical properties,
and device development in GaN and related alloys, II-VI Zn-
based semiconductors, SiC of all polytypes, diamond, etc. Ab-
stracts are encouraged for work in bulk materials and systems of
low dimensionality, such as quantum well heterostructures and
guantum dots. Topics to be covered include materials growth
(epitaxy and bulk techniques), electronic and optical properties,
roles of point and extended defects, band structure and defect
theories, and device characterization.

Organizers: Evan R. Glaser, Naval Research Laboratory, Code
6877; Washington, DC 20375-5347; tel: 202-404-4521; fax: 202-767-
1165; email: glaser@bloch.nrl.navy.mil

Fernando A. Ponce, Dept. of Physics and Astronomy; Arizona
State University, PO Box 871504; Tempe, Arizona 85287-1504; tel:
480-727-6260; fax: 480-965-7954; email: ponce@asu.edu

Spin-dependent Phenomena in Semiconductors and
their NanoStructures (DMP) —2.9.4

Recent developments in the physics of spin-dependent phe-
nomena in semiconductors have opened exciting new possibili-
ties in semiconductor-based spin electronics and quantum com-
putation. A number of seminal discoveries have occurred in this
context over the past three years, including the fabrication of
ferromagnetic semiconductors such as (Ga,Mn)As with Tc as high
as ~110 K, the demonstration of electrical spin injection using
spin-LED structures and the observation of long coherence times
associated with optically excited spin states in n-doped semi-
conductors. This focused session solicits abstracts that explore a
fundamental understanding of spin processes in magnetic and
non-magnetic semiconductors (hetero- and nano-structures, as
well as bulk crystals). Topics of particular interest include: crystal
growth and nanofabrication of magnetic semiconductor and hy-
brid magnetic/semiconductor materials; spin injection and propa-
gation in semiconductors, co-operative phenomena (ferromag-
netism, antiferromagnetism, spin polarons) in magnetic semi-
conductors, electronic spin dynamics/spin coherence, spin-de-
pendent tunneling, magneto-optical and optoelectronic effects,
electronic band structure of magnetic semiconductors, and spin-
based quantum computing in semiconductors. Papers reporting
progress in incorporating these concepts into geometries suit-
able for semiconductor-based spin devices are welcomed.



Organizers: David D. Awschalom, Department of Physics; Uni-
versity of California; Santa Barbara CA 93106, phone: (805) 893-
2121; fax: (801) 383-3860; email: awsch@physics.ucsb.edu

Nitin Samarth, Department of Physics; 104 Davey Lab; Penn State
University, University Park PA 16802; phone: (814) 863-0136; fax:
(253) 484-8667; email: nsamarth@psu.edu

Fundamentals of Semiconductor/Thin Dielectric
Structures (DMP/FIAP) — 3.9.1

Nanoscale device technology is stimulating intense study of
very thin dielectric layers on semiconductors. The aggressive
scaling of CMOS technology calls for identifying high _ dielec-
trics in replacing SiO2 gate oxide, of which the thickness is now
approaching the quantum tunneling limit. A number of binary
oxides and silicates in amorphous form have emerged, and shown
impressive dielectric properties with an effective SiO2 layer thick-
ness as thin as 1.0nm. Advances in oxide epitaxy has led to
single crystal oxides grown on Si surface showing abrupt inter-
face and transistor performance. For I11-V compound semicon-
ductors, progresses have also been made in wet oxidation and
surface passivation that led to the MOSFET devices and high
performance optoelectronic devices. This focus session will pro-
vide a forum for researchers to report the latest developments
and to address the critical issues in this rapidly growing field.
Emphasis will be given to the understanding of the fundamental
physics of these new semiconductor/dielectric structures. In this
session, we encourage both experimental and theoretical contri-
butions on the following topics: the growth and synthesis of new
dielectric materials for Si and 111-V semiconductors, physical char-
acterization, structural and interface stability, defect dominated
charge transport, tunneling and dielectric breakdown, process-
ing compatibilities, the impact on device physics and perfor-
mance, etc.

Organizers: Dr. J. Raynien Kwo, Bell Laboratories; Lucent Tech-
nologies; Rm 1D232, 600 Mountain Ave., Murray Hill, NJ 0797; Voice:
(908) 582-4926; fax: (908) 582-3260; e-mail: raynien@lucent.com

Prof. Gerald. Lucovsky, Department of Physics; 406E Cox Hall,
Box 8202, North Carolina State University; Raleigh, NC 27695; Voice:
(919) 515-3301; fax: (919) 515-6538; e-mail: gerry lucovsky@ncsu.edu

Prof. Eric Garfunkel, Department of Physics and Astronomy;
Rutgers University, 136 Frelinghuysen Road; Piscataway, NJ 08854-
8019, Voice: (732) 445-2747; e-mail: garf@rutchem.rutgers.edu

Prof. Kent D. Choquette, Department of Electrical and Computer
Engineering; Microelectronic Laboratory, University of Illinois at Ur-
bana-Champaign; 208 N. Wright Street, Urbana, IL 61801

Polarization in Ferroelectric Thin Films (DMP) — 3.9.2

Ferroelectric and dielectric perovskites present a rich variety
of electrically tunable materials impacting the next-generation
of solid state memories, microwave elements, piezoelectric sen-
sors and actuators, uncooled infrared sensors, etc. Although there
is currently considerable activity on the implementation of these
materials in thin film form, fundamental understanding of the
interplay among processing, microstructure and physical prop-

erties, especially the time-dependent behavior, is still lacking.
Therefore, understanding polarization dynamics in carefully se-
lected thin film dielectrics, ferroelectrics and relaxors has been
identified as a unified and critical theme for this Focused Topic.
In dielectrics such as barium strontium titanate (BST), polariza-
tion dynamics involves dynamic fluctuations of dipolar clusters
over picosecond time scales; understanding dielectric responses,
loss mechanisms and dipolar dynamics in these materials will
influence microwave devices and next-generation memories. Po-
larization dynamics in relaxor ferroelectrics involves the com-
plex interplay between the formation of nanopolar clusters, their
chemistry and dipolar / structural fluctuations within them. In
ferroelectrics, the dynamics during switching under applied field
and during relaxation of the remanent polarization, are key prob-
lems in nonvolatile memories, field effect devices and infrared
sensors. In thin films, these time-dependent effects are convo-
luted by size effects, surface / interface phenomena, defects and
electromechanical constraints. Polarization dynamics in these
three types of perovskites spans almost 20 decades in time, and
are the unifying theme of this focus topic.

Organizers: Ramamoorthy Ramesh, Center for Superconductiv-
ity Research; University of Maryland, College Park, MD 20742; Phone:
(301) 405-7364; Fax: (301) 316-7136; email: rri36@umail.umd.edu

Karin Rabe, Department of Physics and Astronomy; Rutgers
University, 136 Frelinghuysen Road; Piscataway, NJ 08854-8019; Phone:
(732) 445-4186; Fax: (732) 445-4343; e-mail: rabe@physics.rutgers.edu

Multiscale dynamics, relaxation and charge transport in
polymers (DCMP/DMP) — 4.9.7

These sessions will focus on the interplay between dynam-
ics, relaxation, and ionic charge transport in polymers. The intent
is to identify common elements and concepts over a broad range
of polymeric materials, including polymer films melts and blends,
block coplymers, polymer electrolytes, polymer-ceramic
nanocomposites, ionically conducting polymers, biopolymers and
proton-conducting membranes. Due to the unusually broad spec-
tra of relevant time and length scales exhibited by the excita-
tions and relaxational processes in these materials, a wide range
of experimental and theoretical techniques are now being ap-
plied to the solution of dynamical problems. Contributions of
recent results from experiments (including NMR, neutron scat-
tering, dielectric relaxation and rheological measurements), theory
(mode coupling, scaling laws, critical phenomena, etc.) and com-
puter simulations are solicited.

Organizers: Marie-Louise Saboungi, Materials Science Division;
Argonne National Laboratory, Argonne, IL 60439; Phone: 630-252-
4341; Fax 630-252-7777; e-mail: saboungi@anl.gov

Emmanuel P. Giannelis, Materials Science & Engineering; Bard
Hall; Cornell University, Ithaca, NY 14853; Phone: 607-255-9680; Fax:
607-255-2365; e-mail: epg2@cornell.edu

Organic Electronic Materials and Devices (DMP) —4.9.8

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; 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.

Organizers: Sue Ann Carter, Physics Department; University of
California, 277 Kerr Hall; Santa Cruz, CA 95064; Tel.(831)459-3657;
FAX.(831)459-3043; email: sacarter@cats.ucsc.edu

Willi Graupner, Department of Physics; Virginia Tech; Blacksburg,
VA 24061-0435; Tel.(540)231-5353; FAX:(540)231-7511; email:
graupner@vt.edu

High-Tc Superconducting Materials: Intrinsic Properties
and Extrinsic Modifications (DCMP/DMP) — 5.9.1

The objective in this Focus Topic is to illuminate and explore
recent developments in the understanding of High-Tc and re-
lated superconducting materials. Specific and timely issues in-
clude (a) systematics of the characteristic length and magnetic
field scales, (b) anisotropy in their conductive and electrody-
namic properties, and (c) current transport phenomena. We
seek contributions on investigations of vortex (mixed) state fea-
tures, particularly properties and structure of the flux lattice and
pinning of vortices via enhanced pinning networks created arti-
ficially by irradiation, chemical, patterning, or other means. The
transport of high density currents across grain boundaries and
other interfaces has fundamental importance for many bulk ap-
plications of superconductivity, and we encourage abstracts pro-
viding a better understanding of these phenomena. Experimen-
tal and theoretical work that elucidates the interrelationship of
microscopic fundamental physical properties on materials’ mac-
roscopic characteristics are strongly encouraged.

Organizers: Carmen C. Almasan, Department of Physics; Kent
State University; Kent OH 44242; Tel: (330) 672-2402; Fax: (330) 672-
2959; email: calmasan@physics.kent.edu

M. Brian Maple, Department of Physics and Institute of Pure
and Applied Physical Sciences, University of California at San Di-
ego; La Jolla, CA 92093; Tel: (858) 534-3968; Fax: (858) 534-1241;
email: mbmaple@ucsd.edu

James R. Thompson, Department of Physics; University of Ten-
nessee, Knoxville TN 37996-1200 or Solid State Division; Oak Ridge
National Laboratory, P.O. Box 2008, Bldg. 3115; Oak Ridge TN 37831-
6061; Tel: (865) 574-0412; FAX: (865) 574-6263; email: jrt@utk.edu

Magnetic Nanostructures and Heterostructures (DMP/
GMAG) —6.9.1

This focused topic will concentrate on the properties of arti-
ficial magnetic structures characterized by reduced dimensions
at the nanometer length scale. This includes experimental and

theoretical advances in magnetic phenomena occurring in
films, superlattices, multilayers, nanocomposites, heterostructures,
wedges, quantum dots, and arrays of lower dimensional struc-
tures. Phenomena covered in this session include low-dimen-
sional magnetism, interlayer magnetic coupling, exchange bias,

spin-dependent transport (especially giant magnetoresistance,
tunneling magnetoresistance and spin injection), magnetic quan-
tum confinement, magnetic semiconductors, effects of structural
disorder on magnetism, spring magnets, and magnetic anisot-
ropy in nanoscale structures. Of special interest is the fabrication
of nanostructures with atomic-scale control, characterization meth-
ods with site and element specificity, novel deposition tech-
niques for the creation of nanoscale magnetic features, and un-
usual physical phenomena present in these types of systems.

Organizers: William H. Butler; Oak Ridge National Laboratory;
Mail Stop 6114, Oak Ridge, TN 37831-6114; Tel: (865) 574 4845; Fax:
(865) 574 7659; butlerwh@ornl.gov

David Lederman, Department of Physics; Hodges Hall Room
G19; West Virginia University, Morgantown, WV 26506-6315; Tel:
(304) 293-3422 ext. 1494; Fax: (304) 293-5732

Magnetoresistive Oxides (DMP/GMAG) —6.9.2

The Colossal Magnetoresistance (CMR) found in the manga-
nese oxides widely known as manganites is just one of the many
exotic phenomena that highlight the dominant role of electron-
electron and electron-lattice interactions. In this class of materials
there is an interplay between the lattice, spin, charge and orbital
degrees of freedom that gives rise to a variety of ground states
that include magnetic, charge, and orbital ordering, and metallic/
insulating charge transport. The charge ordering may exhibit stripe
modulation and in most of the phase diagrams tendencies to-
ward electronic and/or structural phase separation are observed.
Some of these themes are common to other transition metal
oxides, such as the ruthenates. This focus topic will address the
fundamental aspects of these types of ordering in the mangan-
ites and related phenomena in Mn pyrochlores, ruthenates,
cobaltates and spinels, as well as the role that mixed-phase ten-
dencies play in these compounds. Contributions will be encour-
aged dealing with the fundamental issues of these types of or-
dering and the common issues among the transition metal ox-
ides. These will include experimental or theoretical contribu-
tions that clarify the roles of the spin dynamics, charge and or-
bital ordering, stripe formation and phase segregation, lattice and
magnetic polarons, field-induced transitions and the effects of
dimensionality. This focus topic will bring together the broad
effort in understanding the fundamental physics of the CMR
manganites and related transition metal oxides, as well as the
prospects for potential technological applications.

Organizers: Jaime A. Fernandez-Baca, Solid State Division; Oak
Ridge National Laboratory, P. O. Box 2008, MS 6393-7499; Oak Ridge,
TN 37831-6393; e-mail: jfn@ornl.gov

Adriana Moreo, Department of Physics; Florida State University,
315 Keen Building; Tallahassee, FL 32306-4350; e-mail:
adriana@magnet.fsu.edu

Nanotubes, Fullerenes and Related Materials (DMP) —
7.9.1

This focus topic will provide a platform for discussing new
developments in the field of nanotubes, fullerenes, and related



carbon based materials. Particular emphasis will be on the struc-
tural, mechanical, optical, and electronic properties and their
potential technological applications. Experimental and theoreti-
cal contributions are solicited in (but not limited to) the following
areas:
Materials synthesis, processing and characterization
Theory and simulation of growth mechanisms and physical
properties
Physical and chemical properties of individual nanotubes and
nanotube solids
Optical properties of nanotubes
Synthesis, characterization, and physical properties of inter-
calated nanotubes
Structure and properties of new fullerene compounds includ-
ing endohedral fullerenes and
intercalated fullerides
Potential technological applications such as electron field
emission, nano-devices, micro-
probes, nanocomposites, and energy storage.

Organizers: Taner Yildirim, NIST - Ctr. for Neutron Research; 100
Bureau Dr.; Gaithersburg, MD 20899-8562 ; tel: 301-975-6228; fax:
301-921-9847; email: taner@nist.gov

David L. Carroll, Dept. of Physics and Astronomy; Clemson Uni-
versity; Clemson SC 29634, tel: 864-656-5305; fax: 864 656-0805; email:
dcarrol@clemson.edu

Biological/Biomimetic Materials (DMP) - 10.9.1

This topic 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 welcome. The session covers a wide variety of biological
and biomimetic materials including, but not limited to: natural
and synthetic cells, biomembranes and biopolymers; biosensors;
DNA (chips, transport); phospholipids and other self-assembled
systems; neural networks; interfaces between biological and non-
biological materials.

Organizers: Professor John Wikswo, Department of Physics and
Astronomy; Vanderbilt University, Box 1807 Station B; Nashville
TN37235; Tel.(615)343-4124; Fax (615)322-4977; email:
john.wikswo@vanderbilt.edu

Professor Jie Yang, Department of Physics; University of Ver-
mont, Cook Building;Burlington, VT05405; Tel.(802)656-0061; Fax
(802)656-0817; email: jyang@zoo.uvm.edu

Dynamics of Fracture and Fatigue: Theory, Experiment
and Simulation (DMP) — 12.9.5

Fracture dynamics is recognized as one of the most impor-
tant problems of modern material science. Physics of crack propa-
gation includes many interacting degrees of freedom, intrinsic
disorder, and multiple length and energy scales. Fractures are

ubiquitous in our daily lives and one of the most prominent causes
of economic loss in modern society. Despite the scale of the
problem, what makes some cracks remain small while others rip
through a material at high speed is still a challenge. The goal of
these sessions is to highlight recent progress in theory, experi-
ment and large scale molecular dynamic simulations. Our goal is
to foster interaction between theorists, experimentalists and simu-
lators to stimulate progress in the understanding of the physics
of fracture. The sessions will include, but will not be limited to,
the following topics:

-Dynamic instability of fast cracks.

-Fatigue and nucleation of micro-cracks.

-Brittle to ductile transition.

-Plastic deformations and cracks.

Organizers: Igor Aronson, Materials Science Division; Argonne
National Laboratory, 9700 S. Cass. Av, Argonne, 1L60439; Phone:
(630)-252-9725; Fax: (630)-252-7777; e-mail:
aronson@vortex.msd.anl.gov

Farid Abraham, IBM Almaden Research Center; 650 Harry Rd.;
San Jose CA 95120; Phone: (408) 927-2404; Fax: (408) 927-2100; e-
mail: farid@almaden.ibm.com

Michael Marder, Dept. of Phys; Univ. of Texas; Austin TX 78712;
Phone: (512) 471-3612; Fax: (512) 471-1558; e-mail:
marder@chaos.ph.utexas.edu

Multiscale Phenomena in Multiferroic Materials (DMP)
—12.9.6

Multiferroic materials have strong coupling between two or
more of the magnetic, electric, and structural order parameters,
resulting in simultaneous ferromagnetism and/or ferroelectricity
and/or ferroelasticity. Examples include magnetic ferroelectrics,
complex elastic materials such as martensites and magnetoelastics,
and composites of the above. The origin of multiferroic behavior
and the nature of the coupling between the magnetic, electric
polarization, and structural order parameters are not well under-
stood. However, elasticity, alone or coupled with other
functionalities, plays a crucial role in determining the salient prop-
erties in all ferroelectrics. This focused session aims at fostering
dialogue among experimentalists and theorists, bringing scien-
tists together from academia and industry, identifying key ques-
tions in this emerging field, and seeking broader understanding
and a common language. The complexity and collective
multiscale phenomena inherent to multiferroic materials require
such a multidisciplinary approach, merging synthesis and charac-
terization techniques from materials science and chemistry with
theoretical methods from statistical physics and nonlinear con-
densed matter.

Organizers: Nicola A. Hill, Materials Department; University of
California; Santa Barbara CA 93106; Phone:(805) 893-7920; Fax: (805)
893-7221; Email: nahill@mrl.ucsb.edu

Turab Lookman, T-11, MS B262; Los Alamos National Lab; Los
Alamos, NM 87545; Phone: (505) 667-5227; Fax: (505) 665-4063;
Email: txl@lanl.gov



Nanoparticles and Nanowires: From Individual
Nanostructures to Large-Scale Assemblies (DMP)
—13.9.2

The study of nanometer sized structures is revealing a broad
range of fascinating electronic, optical, magnetic and electro-
static properties. Physical and chemical preparation of
nanoparticles (3D confined) and nanowires (2D confined struc-
tures) permit precise control of particle size, shape and are pro-
viding clearer insights into the size evolution of materials prop-
erties. Closely coupled experimental and theoretical studies of
individual metallic, magnetic and semiconducting nanoparticles,
nanoparticle dispersions, and dense nanoparticle assemblies are
permitting the more subtle interparticle interactions to be under-
stood and exploited. Harnessing these new collective interac-
tions may permit the development of new self-assembling ma-
terials and devices well below current lithographic dimensions.
This symposium with attempt highlight advances in the prepa-
ration and characterization of nanoparticles and nanowires and
their use as the building blocks for new nanostructured materials.
Multi-component core-shell particle structures and nanowires
chemical modulation provide good examples of building new
functions into the individual nanostructures. The assembly of
nanoparticles and nanowires into both single and multicompo-
nent arrays provides the opportunity to introduce controlled lev-
els of complexity and engineer collective interactions. Investi-
gations of these nanostructures benefits from and contributes to
the development of advanced electron and scanned probe mi-
croscopy methods and the establishment of techniques to probe
the optical electrical and magic properties of individual
nanostructures.

Organizers: Christopher B. Murray, Rm 20-108; IBM Corp. T. J.
Watson Research Center, P.O. Box 218, Route 134; Yorktown Height
NY 10598; Phone: 914-945-3021; Fax: 914-945-2141; e-mail:
cbmurray@us.ibm.com

Dr. Alexei I. Ekimov, Nanocrystals Technology; 101 Woodward
Campus, 234 EIm Rd.; Briarcliff NY 10510; Phone: 914-923-1142; FAX:
914-923-1274; e-mail: AEKIMOV@nanocrystals.com

Dynamics in Ice (DMP) —14.9.1

Ice plays a major role in a large number of environmental
phenomena ranging from the destruction of the ozone layer in
the atmosphere to the flow of glaciers to thunderstorm electrifi-
cation. Consequently, ice is an ideal transparent test material to
probe basic materials physics questions that have immediate
geophysical implications. This session will focus on dynamical
processes occurring at ice surfaces and interfaces (such as grain
boundaries) as well as in the bulk. These processes are impor-
tant insofar as they influence surface structure, crystal growth,
nucleation, plastic flow etc., all of which can have a profound
influence on the natural phenomena of interest. We are soliciting
papers on homogeneous and heterogeneous nucleation, kinetic
roughening, growth kinetics and stability, liquid flow at interfacially
melted boundaries, plastic flow in the bulk, dislocation motion,
and impurity diffusion. The emphasis is on novel experimental
methods and recent computational and theoretical advances.

Organizers: Larry Wilen, Dept. of Physics and Astronomy;
Clippinger Laboratory, Ohio University; Athens, OH 45701; phone:
740-593-9610; fax: 740-593-0433; e-mail: wilen@helios.phy.ohiou.edu

Hannes Jonsson, Department of Chemistry ; University of Wash-
ington; Seattle WA 98195-1700; phone: (206) 685-1804; FAX: (206)
685-8665; e-mail: hannes@u.washington.edu

Laser Processing of Novel Nanoscale Materials (DMP) —
14.9.2

From research and development to industrial and medical
applications, lasers have firmly established themselves as effi-
cient tools for materials processing, exploration, characterization,
and manipulation. The purpose of this focused session is to
address new research on materials processing for the specific
case of nanometer-scale materials processing and structuring which
are based primarily on laser-assisted deposition, modification, and
material removal. We invite experimental and theoretical contri-
butions on laser-based synthesis, characterization, modification
and manipulation of nanometer-scale materials and features de-
rived from all classes of materials. Specific topical areas include,
but are not limited to:

- Nanometer-scale surface modification, patterning and struc-

turing resulting from self-organized structures, direct-write, laser
chemical etching and irradiation, near-field materials process-
ing, and lithography

- Nanometer-scale particles, rods, tubes, wires, dispersions and

assemblies thereof synthesized by laser-assisted deposition

including combinatorial and matrix assisted processes

- Novel laser-based diagnostics for nanometer-scale material

formation and monitoring including novel schemes for etch

endpoint determination during nanometer-scale laser etching
of materials

- Novel combinations of laser processing with other tools such

as energetic atomic, ion, and molecular beams

- Modeling and experimental studies of nanometer-scale struc-

ture formation during the initial phases of pulsed laser depo-

sition and target irradiation in a variety of material systems

- Nanometer-scale modeling and experimental studies of la-

ser-induced plasmas

Organizers: Christopher M. Rouleau, Solid State Division; Oak
Ridge National Laboratory, P.O. Box 2008; Oak Ridge, TN 37831-
6056; Tel: 865-574-5499; Fax: 865-576-3676; Email: rouleaucm@ornl.gov

T. Venky Venkatesan, Dept. of Physics CSR; University of Mary-
land; College Park, MD 20742; Tel: 301-405-7320; Fax: 301-405-3779;
Email: venky@squid.umd.edu

Richard F. Haglund, Jr., Dept. 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

Low Energy lon Beam Modification of Microstructure
and Morphology (DMP) — 14.9.3

lon beams add another degree of freedom to the processes
of thin film growth and surface modification. By providing en-
ergy to create defects, remove atoms, enhance surface transport



and alter chemical kinetics, non-equilibrium structures can be
created with unique surface morphologies and microstructure.
These sessions will focus on the fundamental physical mecha-
nisms by which this is accomplished. Using both analytical mod-
els and experimental studies, a primary goal of the symposium
will be to develop a deeper understanding of the physical pro-
cesses controlling ion-enhanced growth and surface modifica-
tion. Phenomena that will be included are self-organization and
pattern formation, texture modification, enhanced surface kinet-
ics, viscous transport and surface defect creation. Novel applica-
tions of ion beams to the creation of nanoscale structures will
also be included.

Organizers: Eric Chason, Division of Engineering, Box D; Brown
University, 182 Hope St.; Providence, Rl 02912-9104; phone: 401-
863-2317;FAX: 401-863-7677; email: Eric_Chason@Brown.edu

Scott A. Barnett, Department of Materials Science and Engineer-
ing, 2225 N. Campus Drive; Northwestern University; Evanston, IL
60208; Phone: 847-491-2447; FAX: 874-491-7820; email:
s-barnett@northwestern.edu

Albert-Laszlo Barabasi, University of Notre Dame; Department
of Physics, 213 Nieuwland Science; Notre Dame, IN 46556; Phone:
219-631-5767; Fax: 219-631-5952; e-mail:alb@nd.edu

Nanometer-Scale Morphologies of Surfaces, Interfaces
and Thin Films (DMP) — 14.9.4

The evolution of nanometer-scale surface and interface mor-
phologies is fundamental to a detailed understanding of crystal
growth, epitaxial and polycrystalline thin film deposition, etch-
ing reactions, and materials processing of metals, semiconduc-
tors, and ceramics. Recent advances in scanning probe micros-
copy, electron microscopy, x-ray diffraction and spectroscopy,
and theoretical and computational modeling are producing a
wealth of new quantitative knowledge on the thermodynamic
driving forces and kinetic factors that control surface and inter-
face morphology. We welcome contributions that report inno-
vative experimental and theoretical investigations of the basic
nanometer-scale phenomena and the applications of these con-
cepts in novel synthesis and processing methods. Some repre-
sentative topics are instabilities in morphology driven by deposi-
tion flux, ion bombardment, strain, alloy composition, or surface
chemistry; the growth of strained epitaxial 3D islands (e.g., InAs
“guantum dots”); dewetting of thin solid films; and faceting and
step bunching on crystal surfaces.

Organizers: David Cahill, Department of Materials Science; Uni-
versity of Illinois, 1101 W. Springfield Ave.; Urbana, IL 61801; phone:
(217) 333-6753; FAX: (217) 244-1631; email: d-cahill@uiuc.edu

Rachel S. Goldman, Department of Materials Science & Engi-
neering, University of Michigan; 2300 Hayward Street; Ann Arbor, Ml
48109-2136; phone: (734) 647-6821; FAX: (734) 763-4788; e-mail:
rsgold@engin.umich.edu

Surfaces, Interfaces, and the Growth of Thin Films
(DMP) —14.9.5

This session will feature new experimental methods, results
and models related to surface and interface structures. It will also
explore the growth and properties of thin films in relation to
atomic, molecular and larger scale processes that take place at
surfaces and interfaces. As smaller devices are made, and greater
selectivity is demanded of surface chemical reaction techniques,
there is increased interest in the role of surface defects, and of
patterned substrates for creating such structures. Moreover, as
the relevant size range decreases, we are seeing a convergence
of physical, chemical and biological methods and interests. Con-
tributions are solicited on the following topics: 1) Surface, inter-
face and small particle structure and thermodynamics; 2) Micro-
scopic mechanisms of nucleation, growth, sublimation and disso-
lution; 3) Electronic, magnetic, optical, and transport properties
of thin films in relation to structure; 4) Reaction processes at
surfaces involving interdisciplinary (e.g. biophysical or biochemical)
approaches.

Organizers: John A. Venables, Department of Physics and As-
tronomy; Arizona State University, Tempe, Arizona 85287-1504.;
Phone: (480) 965-1675; Fax: (480) 965-7954; Email:
john.venables@asu.edu

Talat S. Rahman, 325 Cardwell Hall; Kansas State University; Man-
hattan, KS 66506; Phone: (785)-532-1611; FAX: (785)-532-6806; e-
mail: rahman@phys.ksu.edu

Harold G. Craighead, 210 Clark Hall; Cornell University; Ithaca,
NY 14853; Phone: (607)-255-8707; FAX:  (607)-255-7658; e-mail:
hgcl@cornell.edu

Materials Theory and Computation for Industrial
Problems (DMP/FIAP) — 16.9.1

With ever-more-powerful computational resources, algorithms,
and methods, and the concomitant abilities to tackle more and
more complex materials problems, computational materials re-
search is finding its way into industrial and applied settings more
than ever. This focus session will provide an overview of the
impact of materials theory and computation applied to prob-
lems of a technological nature. Papers are solicited on a wide
variety of phenomena, including (but not limited to) the follow-
ing areas:

- Chemical (e.g., catalysis, batteries, fuel cells)

- Transport (e.g., molecular electronics, ionic transport, bulk

and surface diffusion)

- Structural (e.g., alloys, microstructure, mechanical proper-

ties, durability)

- Electronic (e.g., band-gap engineering, optical properties,

nanostructures)

- Magnetic (e.g., magnetoresistance, magnetic recording)

Authors are encouraged to stress the impact of their work on
technological and industrial problems. Materials of interest in-



clude metals, semiconductors, and ceramics, either in bulk or at
surfaces or interfaces. Any computational methodologies are
welcome, although we anticipate contributions from both atom-
istics (e.g., first-principles, semi-empirical potentials, Monte Carlo,
molecular dynamics, etc.) and larger length scale modeling (e.g.,
continuum treatments, finite element methods, etc.).

Organizers: Alex Demkov, Physical Sciences Research Labs;
Motorola, Inc., 2100 East Eliot Rd. MD: EL508; Tempe, AZ 85284;
Phone: 480-655-2454; FAX: 480-655-5013; e-mail:
alex.demkov@motorola.com

Chris Wolverton, Ford Motor Company; MD 3028/SRL; P.O. Box
2053; Dearborn, M| 48121-2053; Phone: 313-390-9552; FAX: 313-322-
7044; e-mail: cwolvert@ford.com

Multiscale Modeling of Materials: From Atoms to Devices
(DMP)—17.9.1

Many materials phenomena span a large range of length and
time scales. The theory of these phenomena may thus involve
guantum-mechanical as well as continuum descriptions. This of-
ten requires the use of vastly different computational methods

according to the specific scales considered. The modeling may
employ quantum-mechanical methods, atomistic simulations at
the level of classical molecular dynamics and/or Monte Carlo
methods, and continuum solutions of partial differential equa-
tions on large scales. Integrated approaches that tightly couple
all of the seemingly disparate scales remain one of the grand
challenges of materials simulations even though each of the com-
putational methods — taken separately — is by now well devel-
oped. However, good progress is being made in both the meth-
odology of multiscale modeling and in the application of
multiscale modeling to important topics of materials physics by
a variety of imaginative techniques. This session aims at bringing
together practitioners and developers of multiscale methods in
all areas of materials physics, in order to both review the state of
the art and to stimulate further progress.

Organizers: Jerzy Bernholc, Department of Physics; North Caro-
lina State University, Box 8202, 127 Stinson Rd.; Raleigh, NC 27608;
Tel: (919) 515-3126; Fax: (919) 515-7331; Email: bernholc@ncsu.edu

Manfred E. Schabes, IBM Almaden Research Center; 650 Harry
Road, E3/K63; San Jose, CA 95120; Tel: (408) 927-2134; Fax: (408)
927-2100; Email: manfred@almaden.ibm.com

DMP PARTICIPATES IN CONGRESSIONAL RECEPTION

APS member John Galayda and former DMP Chair Jim Roberto
participated in Congressional visits and attended a special re-
ception honoring Representatives Vern Ehlers (R-MI) and Rush
Holt (R-NJ) on May 16. The events, which involved more than
50 physicists, were organized by the APS divisions of Nuclear
Physics, Particles and Fields, and Physics of Beams.

The purpose of the visits and reception were to raise aware-
ness of the inseparable connection between basic research and
the U.S. economy. In the last 50 years, more than half the
growth in the gross domestic product is attributed to technology
fueled by science.

Particular attention was focussed on the need for a balanced
federal R&D portfolio that recognizes the interpendence of the
sciences. Former NIH Director Harold Varmus has repeatedly
warned that medicine relies heavily on progress in the physical
sciences and engineering. Support for the physical sciences is
needed both to fuel the economy and to contribute to the tech-
nology and knowledge base for advances in the life sciences.

Visits to more than 60 Congressional offices revealed strong
support for science. Unfortunately, appropriators will have ex-
traordinary difficulty writing their bills due to discretionary spend-
ing limits that, in many cases, fall below current spending levels.
This places science in direct competition with popular programs
such as water projects, housing, and veterans affairs.

Thanks to the hard work of physicist Congressmen Ehlers
and Holt and many others, a $1 billion boost for science appears
in the FY 2001 House Budget Resolution. This increase will be
extremely difficult to achieve without heroic action by the Con-
gress. Passage of the Federal Research Investment Act (H.R.
3161 or the “Doubling Bill”) is an important first step toward

increasing federal investments in science and achieving a bal-
anced portfolio.

DMP members can help by advocating broad support for
science in letters and meetings with their Congressional delega-
tions. Issues of particular interest to DMP include the Doubling
Bill and FY 2001 initiatives in nanoscience (National
Nanotechnology Initiative), facilities support, and high-perfor-
mance computing. The next three months are critical, as impor-
tant decisions and tradeoffs are being made for the FY 2001
budget.

Visit the DMP Homepage:
www.aps.org/units/dmp

Our homepage on the World Wide Web
contains all types of Divisional informa-
tion, including profiles of our award win-
ners, citations of new Fellows sponsored
by DMP, and current and back issues of
the DMP Newsletter with the program of
Focussed Sessions for the March Meeting.



