1990 MRS Fall Meeting

Events Scheduled

Boston, Massachusetts

November 26 - December 1, 1990

Meeting Chairs:

Robert Hull, AT&T Bell Laboratories
Gregory J. McCarthy, North Dakota State University
Frans Spaepen, Harvard University

The 1990 Fall Meeting of the Materials
Research Society will be held at the Boston
Marriott and Westin Hotels, Boston, Mas-
sachusetts, with events spanning Novem-
ber 26 through December 1.

Program Chairs Robert Hull, Gregory
McCarthy, and Frans Spaepen, who bring
to the meeting considerable experience in
symposium organization, have planned a
roster of events that will foster interdisci-
plinarity and high scientific standards, and
span a full range of materials.

Twenty-six symposia will address tradi-
tional strengths of the Materials Research
Society and also present some new titles.
Several topics feature a shift in emphasis
that keeps pace with current research
trends. Among the newer titles are “Me-
chanical Properties of Porous and Cellular
Materials (Symposium I); “Long Wave-
length Semiconductor Devices, Materials

Symposium A
Surface Chemistry and Beam-Solid
Interactions

Monday-Thursday, November 26-29
Organizers: Harry Atwater, California In-
stitute of Technology; Frances A. Houle,
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and Processes” (Symposium T); “Ad-
vanced Tomographic Imaging Methods for
the Analysis of Materials” (Symposium U);
and “Nanostructures: Fabrication and
Physics” (Symposium Y). A number of
joint sessions and three major poster ses-
sions will offer participants extended op-
portunities for interaction with their
colleagues.

Augmenting the opportunities for inter-
action are the equipment exhibit (a major
show with 116 exhibitors) and a job place-
ment center.

The short course program, a regular fea-
ture at MRS meetings, will offer a selection
of 22 up-to-date specialty, review, and sur-
vey courses. (See p. 79 in this issue for a
complete list, including seven new
courses.)

NASA Astronaut Bonnie Dunbar will
deliver the plenary address Wednesday

Wm

IBM Almaden Research Center; and Doug
Lowndes, Oak Ridge National Laboratory.

Approximately 87 oral and 44 poster pre-
sentations will explore experimental and
theoretical issues related to the modifica-
tion of surfaces and thin films by energetic
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evening, November 28 at the Boston Mar-
riot Copley Place Hotel. She will also re-
ceive the Presidential Award of the
Materials Research Society from MRS
President Russell R. Chianelli in recogni-
tion of her contribution in raising public
awareness of materials science. During the
ceremony, Dunbar will return the MRS
banner carried into space as part of Colum-
bia’s official flight kit.

Other special events include the Von
Hippel Award presentation, Graduate Stu-
dent Awards ceremony, and the inaugural
presentation of the MRS Medal Award.

For details about the meeting program
and registration, see the 1990 MRS Fall
Meeting Preliminary Program, which is
mailed to all MRS members. If you need a
Preliminary m, call MRS meetings
registration at (412) 367-3003; FAX (412) 367-
4373.

ion, photon, electron and fast molecular
beams, including beam-induced chemical
reactions and physical processes. Funda-
mental issues in physics, chemistry, and
materials science of surface modification
will be addressed, as well as applications in
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the deposition, etching, patterning and
madification of thin films. Topics include:
fundamentals of beam-solid interactions
and surface chemistry; laser-induced dep-
osition and etching; laser ablation; reactive
ion etching; focused beam patterning; ion
beam, ion-beam-assisted, and neutral
beam deposition; beam-induced crystalli-
zation and epitaxial growth; ion beam mix-
ing and metastable phase formation;
transient thermal processing; and in situ
photon, electron and ion beam diagnostic
techniques for surface modification. A
joint session on beam-induced phase
transformations will be held with Sympo-
sium F. Invited speakers: A. Polman, F
Priolo, P.R. Okamoto, R.J. Madix, D. Eres,
S.A. Barnett, Y.T. Cheng, L.P. Herman,
P.D. Brewer.

Symposium B
Electronic, Optical and Device
Properties of Layered Structures

Monday-Friday, November 26-30
Organizers: John Hayes, Bellcore; Mark S.
Hybertsen, AT&T Bell Laboratories; and
Eicke R. Weber, University of California,
Berkeley.

Ninety-one presentations will empha-
size complementary information obtained
from various approaches on the properties
of novel artificial structures. Both experi-
mental and theoretical papers will cover
optical probes, including nonlinear re-
sponse, time-resolved studies and scatter-
ing; transport, including tunneling,
inelastic processes, and magnetic field ef-
fects; device properties; structural charac-
terization and special growth techniques
(e.g., atomic layer, low temperature or pat-
terned substrate epitaxy). Sessions will be
organized around the following types of
structures: vertical transport structures,
strained layer structures, delta doping and
graded structures, structures based on
novel growth techniques, semiconductor
with metal or superconductor interfaces,
structures including II-V] materials, and
heterojunction devices. A joint plenary
session, “Fundamental Issues and Quan-
tum Size Effects in Semiconductor Struc-
tures,” is planned with Symposia T and Y.
This topic will be addressed by the follow-
ing invited speakers: N.K. Dutta, A.C.
Gossard, R. Landauer, and E.D. Wolf.
Other invited speakers: G. Patton, W. Wa-
lukiewicz, E.F. Schubert, A.E. White, C.].
Palmstrom, L. J. Sham, PEngland, Y.M.
d’Aubigne, R.D. Feldman, H. Amano, E.
Colas, M. Kaminska.

Symposium C
Evolution of Thin Film and Surface

74

Microstructure

Monday-Friday, November 26-30
Organizers: Carl V. Thompson, Massa-
chusetts Institute of Technology; Jeffrey Y.
Tsao, Sandia National Laboratories; and
David ]. Srolovitz, University of Michigan.
This symposium addresses the evolu-
tion of the microstructure of thin films and
surfaces during the growth of epitaxial and
non-epitaxial thin films. Approximately 87
oral and 69 poster presentations will dis-
cuss the use of newly developed experi-
mental, theoretical, and simulation tools to
elucidate the fundamental kinetic and
thermodynamic aspects of the formation
of thin film microstructure and its coupling
to surface microstructure/morphology.
Topics include: nucleation at interfaces; is-
land coarsening; surface structure and
phase transitions and their effect on film
growth; epitaxial growth and ledge mecha-
nisms; defect formation during epitaxial
growth; stress effects on thin-film micro-
structures; phase separation during thin-
film growth; grain structure and grain
growth in polycrystalline films; and modi-
fication of microstructural evolution using
ion, electron, and photon beams. A joint
session on diffraction and microscopy dur-
ing epitaxy will be held with Symposium].
Invited speakers: J.W. Cahn, S.P. Marsh,
H.]J. Frost, M. Atzmon, H.A. Atwater, E.
Vlieg, K. Yagi, M.G. Lagally, PI. Cohen,
D.J. Eaglesham, ]. Singh, B.W. Dodson.

Symposium D
Electronic Packaging Materials
Science

Monday-Thursday, November 26-29
Organizers: Edwin D. Lillie, Microelec-
tronics & Computer Technology Corpora-
tion; Ralph ]. Jaccodine, Fairchild
Laboratory, Lehigh University; Paul Ho,
IBM T.J. Watson Research Center; and
Kenneth Jackson, University of Arizona.
This symposium will highlight the mate-
rials science aspects of increasing circuit
density and lowering cost and their impli-
cations for methods for protection of ICs,
thermal management, thermomechanical
modeling of materials systems, large area
substrate fabrication techniques, novel as-
sembly methods, and materials aspects of
reliability. Approximately 70 oral and 11
poster papers will consider the following
areas: protection of chips; materials for op-
toelectronics packaging; joining materials
and their processing; polymers and poly-
mer processing for high-density packag-
ing; ceramics and glass-ceramics for
packaging applications; science of inter-
faces; measurement of material properties
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and thermomechanical modeling; and
metallization techniques. Invited speak-
ers: K-S. Kim, D.M. Shinozaki, S. Nu-
mata, G. Blonder, ]J. Lipson, R.M.
Latanision, G. Chandra, A.S. Voloshin, L.
Manzione, J.A. Carpenter Jr., R.]. Farris,
R.R. Tummala, B.C. Johnson, J. Economy,
P-J. Wang, E. Rymaszewski, S.S. Wong, C.
Yu, Y-H. Pao, S. Knecht.

Symposium E
Chemical Perspectives of
Microelectronic Materials

Monday-Wednesday, November
26-28

Organizers: Lawrence H. Dubois, AT&T
Bell Laboratories; Leonard V. Interrante,
Rensselaer Polytechnic Institute; Mihal E.
Gross, AT&T Bell Laboratories; and Klavs
E. Jensen, Massachusetts Institute of Tech-
nology.

This symposium will highlight interdis-
ciplinary research on microelectronic mate-
rials with an emphasis on the fundamental
chemistry involved in materials prepara-
tion and processing. Sixty-seven oral and
47 poster papers will span synthetic and
mechanistic studies, gas phase and surface
interactions, and preparation and applica-
tion of novel chemical precursors. Topics
include: synthesis and evaluation of new
precursors for microelectronic materials;
synthesis of new materials for microelec-
tronics; mechanisms of deposition and
etching; fundamental chemical interac-
tions at surfaces and interfaces; new diag-
nostic techniques for studying deposition
and etching processes; new chemical mi-
crofabrication techniques; and modeling
for understanding chemical mechanisms,
kinetics and transport processes. Invited
speakers: ].S. Foord, J.A. Stroscio, M.L.
Yu, R.A Jones, W.L. Gladfelter, ].W. Mitch-
ell, J.E. Crowell, ].M. Jasinski, R.A. Got-
tscho.

Symposium F
Kinetics of Phase Transformations

Monday-Thursday, November 26-29

Organizers: Michael O. Thompson, Cor-
nell University; Michael J. Aziz, Harvard
University; and G. Brian Stephenson, IBM
T.J. Watson Research Center.

This symposium will address the funda-
mental aspects of the kinetics of phase
transformations which are characteristic of
bulk materials. The emphasis will be on
results obtained using newly developed
time-resolved experimental techniques, as
well as advances in theory and simulation.
Approximately 66 oral and 21 poster pre-
sentations will focus on: nucleation, spino-
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dal processes, and late-stage coarsening;
crystal growth kinetics; kinetics of ordering
and phase separation; interface stability
during phase transformations; interface
structure, mobility, morphology; phase
transformations during irradiation; time-
resolved measurements; computer simula-
tion of kinetic processes; effects of excess
enthalpy and high defect density; kinetics
of solid phase amorphization; and kinetics
in colloidal crystals, block copolymers, and
other engineered systems. A joint session
with Symposium A will cover the kinetics
of phase transformations induced by ion
beams. Invited speakers: E Priolo, PR.
Okamoto, P.W. Voorhees, K.E. Ludwig Jr.,
L. Greer, D. Turnbull, M.H. Grabow.

Symposium G
Clusters and Cluster-Assembled
Materials

Monday-Thursday, November 26-29
Organizers: Robert S. Averback, Univer-
sity of Tllinois; David L. Nelson, Office of
Naval Research; and J. Bernholc, North
Carolina State University.

Breakthrough discoveries in methods to
produce clusters of almost any material,
and the development of techniques for (1)
depositing size-selected, clean, well-
characterized clusters onto surfaces or (2)
compacting these clusters into three-
dimensional structures have created ex-
traordinary opportunities for synthesizing
novel materials. This symposium will em-
phasize metal, semiconductor, and
ceramic materials. Experimental and theo-
retical papers (79 oral and 33 poster) will
consider the following areas: theory of
clusters and cluster-derived materials;
clusters on surfaces; characterization of
clusters and cluster-assembled structures;
cluster beam deposition; synthesis of clus-
ters and nanocrystalline materials; and
structure and properties of clusters and
nanocrystalline materials. Invited speak-
ers: WA. Goddard I, P. Jena, R.L. Whet-
ten, D.M. Cox,; J. Berhnolc, ].H. Parks, R.
Reifenberger, ].H. Weaver, I. Yamada, R.E.
Smalley, L.A. Bloomfield, H. Gleiter, G.D.
Stucky, H. Hahn, A.P. Alivisatos, H-F.
Cheng.

Symposium H
Materials Issues in Applications of
Ceramic Superconductors

Monday-Friday, November 26-30

Organizers: Allen M. Goldman, Univer-
sity of Minnesota; Julia M. Phillips, AT&T
Bell Laboratories; Kenneth W. Lay, GE
Corporate R&D Center; and Anthony C.
Schaffhauser, Oak Ridge National Labora-

tory.
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This symposium will bring together sci-
entists and engineers engaged in basic and
applied aspects of high-temperature su-
perconductivity. The focus will be on origi-
nal research treating the underlying
fundamental issues and engineering con-
siderations governing the application of
HTS to various technological problems.
Approximately 116 oral and 195 poster pa-
pers will report on: materials issues in in-
frared applications; materials issues in
high frequency and switching; applica-
tions; materials issues in magnetic sens-
ing; and electrical transport in magnetic
fields. A plenary session will address the
status of experimental and theoretical un-
derstanding of HTS. An evening panel
session will consider the similarities and
differences between ceramic and “conven-
tional” superconductors, as well as the
properties of ceramic superconductors at
low temperature. Invited speakers: J.W.
Halley, A.P. Malozemoff, K. Kitazawa, PL.
Richards, PW. Kruse, W.J. Gallagher, ].
Clarke, S. Jin, R.B. van Dover, C.W. Chu,
K. Sato, R.A. Buhrman, T. Van Duzer,
AM. Kadin, T. Kawai, L. Schultz, D.K.
Fork.

Symposium I
Mechanical Properties of Porous and
Cellular Materials

Monday-Tuesday, November 26-27
Organizers: Lorna ]. Gibson, Massachu-
setts Institute of Technology; David Green,
Pennsylvania State University; and Karl
Sieradzki, Johns Hopkins University.

The behavior of cellular solids with simi-
lar cell structures can be described using
simple ideas from strength of materials
combined with dimensional arguments.
But disordered or heterogeneous solids,
with nonuniformities or fluctuations in
their structure, require statistical ap-
proaches to understand their fracture proc-
esses. Recent work, primarily in the
statistical physics and solid state com-
munities, has added significantly to un-
derstanding the mechanical properties of
such materials. This symposium will bring
together experimentalists and theoreti-
cians who will present 31 papers on: proc-
essing, microstructural characterization,
elasticity, failure, computer simulations of
elastic and failure behavior, damage me-
chanics, mechanical properties of elastic
networks near percolation, mechanical in-
stabilities in hole growth processes during
ductile fracture, and selection of porous or
cellular materials in engineering applica-
tions. A joint session on scaling ap-
proaches of mechanics in disordered solids
will be held with Symposium W. Invited
speakers: M.E. Ashby, D.J. Srolovitz, S.C.
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Cowin, J.H. Aubert, A.J. Sherman, PM.
Duxbury, YH. Ohashi, H.R. Brown.

Symposium J
Advances in Surface and Thin Film
Diffraction

Tuesday-Thursday, November 27:29
Organizers: Philip I. Cohen, University of
Minnesota; David ]. Eaglesham, AT&T Bell
Laboratories; and Ting C. Huang, IBM Al-
maden Research Center.

This symposium will focus on the extrac-
tion of structural information from dynam-
ical scattering and on techniques for
measuring kinematical diffraction. Ap-
proximately 49 oral and 12 poster presenta-
tions will consider: structural information
from dynamical diffraction (CBED, TED,
RHEED, and LEED); kinematical scatter-
ing from thin films and surfaces; x-ray,
atom, and electron diffraction studies of
epitaxy; studies of disordered surfaces and
step dynamics; novel diffraction tech-
niques applicable to surfaces and films;
and characterization of interfaces and su-
perlattices. A joint session on diffraction
techniques applied to epitaxial growth will
be held with Symposium C. Invited speak-
ers: S.Y. Tong, A. Ichimiya, J.C.H. Spence,
J.M. Gibson, B.]. Hinch, D.L. Mailander,
E. Vlieg, K. Yagi, W. Parrish, C.C. Ahn,
W.N. Unertl, A. Swan, A. Bourret.

Symposium K
Defects in Materials

Monday-Thursday, November 26-29
Organizers: Paul D. Bristowe, Massachu-
setts Institute of Technology:; ]. Ernest Ep-
person, Argonne National Laboratory; J.E.
Griffith, AT&T Bell Laboratories; and Z.
Liliental-Weber, Lawrence Berkeley Labo-
ratory.

This symposium will cover the structure
and properties of all types of defects in all
classes of materials. Recent progress con-
cerning both theoretical and experimental
aspects of the subject will be included, as
will investigations of point, line, or planar
defects (including surfaces) in metals,
polymers, ceramics, glasses, electronic
materials, and composites. Eighty-three
oral and 123 poster presentations will dis-
cuss: microstructural and chemical charac-
terization (TEM, X-ray and neutron
diffraction, ion scattering, STM, LEED,
Auger, SIMS, and REM); electrical, optical
and magnetic characterization (EBIC,
DLTS, cathodolumnescence, NMR, and
STM); theoretical characterization (MD,
Monte Carlo, EAM, total energy methods,
continuum methods, thermodynamics,
and kinetics); and new developments in
such areas as defects in oxide supercon-
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ductors and polymers, interfaces between
dissimilar materials, and applications of
quantum molecular dynamics. Invited
speakers: C.G. Windsor, R.W. Siegel, ].D.
Joannopoulos, G.H. Gilmer, ]. Peisl, S.D.
Hudson, T.N. Theis, S. Lijima, R.J]. Ha-
mers, A. OQurmazd, M. A. Kirk.

Symposium L
Solid State Ionics

Monday-Friday, November 26-30
Organizers: Gholam-Abbas Nazri, GM
Research Laboratories; Robert A. Huggins,
Stanford University; Duward F. Shriver,
Northwestern University; and Minko
Balkanski, Universit- Pierre et Marie Cu-
rie.

This symposium will focus on synthesis,
characterization, and properties of solid
state ionics and will cover experimental,
theoretical, and applied aspects. The ex-
perimental section will include static and
dynamic electrochemical techniques, in
situ x-ray diffraction and EXAFS, solid
state NMR, FTIR, and Raman spectros-
copy, ultrasonic attenuation, electron and
ion spectroscopy (AES, XPS, ISS, and
SIMS), and electron microscopy (TEM and
STEM). The theoretical section will include
molecular dynamics, lattice dynamics, and
Monte-Carlo calculations, as well as the
application of reversible and irreversible
thermodynamics. The application section
will deal with energy conversion devices,
catalysis, electrochromic devices, sensors,
and thin film devices. Approximately 108
oral presentations are planned. Invited
speakers: J. Schoonman, S.D. Jones, S.J.
Visco, EK. Shokoohi, M. Shabrang, P.
Vashishta, W. Dieterich, K. Funke, J.C.
Wang, R.E Wallis, S.E. Sigaryov, M. Rat-
ner, P.S. Nicholson, A. Doi, J. Maier,
B.C.H. Steele, I. Riess, H.L. Tuller,
S.Crouch-Baker, L. Borjesson, R. West,
J.H. Kennedy, A.P. Owens, N.J. Dudney,
J.B. Bates, B. Scrosati, G.C. Farrington,
R.G. Linford, L.M. Torell, C. Korze-
niewski, 5.G. Greenbaum, Y. Chabre, P.
Hagenmuller, C. Delmas, K. West. ].
Rouxel, J.B. Goodenough, D.W. Murphy,
M. Menetrier, C. Levy-Clement, M.S.
Whittingham, C. Julien, M.G. Kanatzidis,
T. Takahashi.

Symposium M
Dynamics in Small Confining
Systems

Monday-Thursday, November 26-29
Organizers: J.M. Drake, Exxon Research
and Engineering Company; R. Kopelman,
University of Michigan; and ]. Klafter, Tel
Aviv University.

This symposium will focus on the chem-
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ical and physical aspects of dynamics in
small finite systems (nanosystems) such as
porous glasses, zeolites, micelles, mi-
croemulsions, polymer membranes, and
proteins. Approximately 58 oral and 26
poster papers will deal with: molecular
transport of gases and liquids; reaction dy-
namics and energy transfer; phase transi-
tions and phase separations; numerical
modeling and computational techniques;
NMR techniques (pulsed field gradient
NMR, etc.); optical techniques (transient
grating, exciton annihilation, fluorescence
depolarization, etc.); dynamical light scat-
tering; and dielectric relaxation and acous-
tic attenuation. Invited speakers: P.G. de
Gennes, ]. Israelachvili, P. Levitz, D.D.
Awschalom, W.I. Goldburg, ]. R. Banavar,
J. Machta, R.O. Pohl, M.H.W. Chan, L.M.
Schwartz, W.P. Halperin, H.T. Davis, D.].
Diestler, B. Abeles, M.S. Wrighton, A. Blu-
men, S. Redner, S. Havlin, S.K. Sinha, E.
Clement, S. Bhattacharya.

Symposium N
Covalent Ceramics

Wednesday-Friday, November 28-30
Organizers: Gary S. Fischman, New York
State College of Ceramics, Alfred Univer-
sity; Terry Aselage, Sandia National Labo-
ratories; and Richard M. Spriggs, New
York State College of Ceramics, Alfred Uni-
versity.

This symposium will bring together sci-
entists and engineers who are interested in
materials that exhibit highly covalent prop-
erties, such as non-oxide compounds in
the III, IV, and V columns or transition
metal non-oxides. The subjects will in-
clude aspects of physical and chemical
properties through materials processing
technologies. Approximately 43 oral pre-
sentations will address: defects, struc-
tures, and models; structure-property
relationships; powder (crystal) synthesis;
electronic properties; covalent glasses; sin-
tering; and thin films and hard covalent
coatings. Invited speaker: W.S. Williams.

Symposium O
Fiber-Reinforced Cementitious
Materials

Monday-Wednesday, November
26-28

Organizers: Sidney Mindess, University of
British Columbia; and Jan P. Skalny, W.R.
Grace and Company.

This symposium will address the devel-
opment of improved and new fibers, the
introduction of novel processing tech-
niques, and the role of fibers in the produc-
tion of high-performance, durable con-
crete. The relationships between the prop-
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erties of the individual components, proc-
essing techniques, and the properties of
the composite will form the main focus,
with special emphasis on the underlying
science and measurement techniques.
Forty-four oral presentations will treat:
fundamentals controlling the properties of
fiber composites; novel fibers and fiber
composites; advances in processing tech-
niques; and experimental techniques to
evaluate performance and degradation. In-
vited speakers: S.P. Shah, R.W. Rice, A.
Bentus, P. Stroeven.

Symposium P
Scientific Basis for Nuclear Waste
Management XIV

Monday-Thursday, November 26-29
Organizers: T. Abrajano Jr., Argonne Na-
tional Laboratory; and Lawrence H. John-
son, Whiteshell Nuclear Research
Establishment.

Approximately 85 oral and 42 poster pre-
sentations will focus on critical scientific
issues related to the disposal of high-,
intermediate-, and low-level radioactive
wastes. Topics include: spent fuel charac-
teristics and degradation mechanisms;
glass and ceramic waste form characteris-
tics and degradation mechanisms; cemen-
titious waste form characteristics and
degradation mechanisms; corrosion mech-
anisms of container materials; properties
of backfill and buffer materials; materials
performance in integrated systems; and
radionuclide speciation, sorption and
transport field studies of radionuclide mi-
gration. Internationally known invited
speakers who will summarize the key sci-
entific issues in these areas include: W.L.,
Bourcier, ] K. Bates, Z.E. Peterman, R.B.
Wanty, E.W. McDaniel, EP. Glasser, H.
Nitsche, R.S. Forsyth, EL. Parker, K.W.
Dormuth, R.D. McCright, E.Y. Vernaz.

Symposium Q
High Temperature Ordered
Intermetallic Alloys

Tuesday-Friday, November 27-30
Organizers: Lyman Johnson, General
Electric Company; David P. Pope, Univer-
sity of Pennsylvania; and James O.
Stiegler, Oak Ridge National Laboratory.
Approximately 75 oral and 127 poster
presentations will discuss processing is-
sues (rapid solidification, single crystals,
powder processing, composites, thermo-
mechanical treatments, and joining);
structural characterization (phase stability,
defect structures, dislocation structures,
and grain boundaries); mechanical and
physical properties; and performance
characteristics. Both monolithic and multi-
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phase intermetallics, as well as composites
based on intermetallic matrix alloys, will be
considered. Invited speakers: A.J. Free-
man, V. Vitek, PM. Hazzledine, T. Taka-
sugi, R.L. Fleischer, D.M. Dimiduk, M.H.
Yoo, J.C. Williams, Y-W. Kim, N.S. Stoloff.

Symposium R1
Optical and Electrical Properties of
Polymers

Monday-Wednesday, November
26-28

Organizers: John A. Emerson, AT&T Bell
Laboratories; and John M. Torkelson,
Northwestern University.

This symposium will feature 47 presen-
tations on progress and recent develop-
ments in optical and electrical properties of
polymers. It will run consecutively with
Symposium R2. Topics include: linear and
nonlinear optical effects; conducting poly-
mers; low dielectric polymers; birefrin-
gence and dichroism properties of
polymers; rheo-optical effects; magnetic
polymers; and piezoelectric and pyroelec-
tric polymers. Invited speakers: M.G. Ku-
zyk, K.D. Singer, A. Blumstein.

Symposium R2
Structure, Relaxation and Physical
Aging of Glassy Polymers

Wednesday-Friday, November 28-30
Organizers: R. Joon Roe, University of Cin-
cinnati; James M. O'Reilly, Eastman Kodak
Company; and John Torkelson, North-
western University.

This symposium, which will run consec-
utively with Symposium R1, will address
the nature of the glassy state and glass
transition of polymers and the associated
problem of physical aging of glassy poly-
mers. Experimental, theoretical, and
molecular-modeling studies will all be dis-
cussed, with emphasis on the use of more
modern techniques of investigation. Ap-
proximately 49 papers will consider: struc-
tural changes accompanying physical
aging; free volume distribution (studied by
techniques such as positron annihilation
and photoisomerization of probe mole-
cules and by Monte Carlo or molecular
dynamics simulation of amorphous poly-
mer); molecular modeling of glassy poly-
mers; diffusion of gases through glassy
polymers; theory of glass transition and
glassy state; glass transition phenomenon
of unusual or specialty polymers; plastici-
zation and antiplasticization; phenome-
nology of physical aging; rejuvenation of
physically aged polymers by application of
stress, etc.; glass transition and physical
aging of polymer blends; and application
of various techniques (NMR, SANS,
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SAXS, light scattering, IR, etc.) to study
glassy polymers and comparison of the
results obtained by different techniques.
Invited speakers: C.A. Angell, 1.M.
Hodge, W.M. Prest Jr., H.W. Spiess, A.A.
Jones, J. Jackle, U.W. Suter, Y.C. Jean, G.P.
Johari, ] K. Gillham.

Symposium S

Synthesis and Properties of New
Catalysts: Utilization of Novel
Materials Components and Synthetic
Techniques

Monday-Thursday, November 26-29
Organizers: Edward W. Corcoran Jr., Ex-
xon Research and Engineering Company;
Marc J. Ledoux, Universite Louis Pasteur
Strasbourg; and Jack R. Knox, Knox Con-
sulting Company.

This symposium will discuss recent de-
velopments in the synthesis and identifica-
tion of new classes and types of catalytic
materials. Approximately 77 papers will
consider: new, crystalline, microporous
materials (including phosphate-based mo-
lecular sieves; molecular sieves containing
nontraditional components; and oxides,
hydroxides, clays, and layered com-
pounds); novel metal nitrides, phos-
phides, carbides, oxides; amorphous
metal systems; and new routes for prepar-
ing catalysts and catalyst supports utilizing
microgravity crystal growth, organometal-
lic precursors, chemical vapor deposition,
and other novel synthesis schemes. In-
vited speakers: ].M. Thomas, P.A.
Stevens, A. Baiker, ].5. Bradley, E.M.
Flanigen, E.G. Derouane, S.1. Zones, M.].
Ledoux, S.T. Oyama, K. Klier, R.R.
Chianelli, A. Sacco Jr., K.S. Suslick.

Symposium T
Long-Wavelength Semiconductor
Devices, Materials and Processes

Monday-Thursday, November 26-29
Organizers: Avishay Katz, AT&T Bell Lab-
oratories; Robert M. Biefeld, Sandia Na-
tional Laboratories; R.J. Malik, AT&T Bell
Laboratories; and Robert L. Gunshor, Pur-
due University.

This symposium will provide an over-
view of devices, materials, and materials
processes having application for long-
wavelength detectors and sources for fiber
optics communication systems and ther-
mal imaging. Discussions will center on
advanced III-V and II-VI material proc-
esses for applications at wavelengths
above 1 um. Approximately 53 oral and 48
poster presentations will explore: epitaxial
growth of narrow gap semiconductors;
strain layer superlattices and multiple
quantum well configurations involving III-
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V, I-V1, O-VI/TI-V, and IV-VI heterostruc-
tures; device fabrication processes, such as
metallization, etching, and passivation;
microstructural and electrical characteriza-
tion techniques; stress-induced and other
device degradation mechanisms; correla-
tion between materials properties and de-
vice performance; novel applications and
device structures; optical properties of ma-
terials and structures; bulk crystal growth
and narrow gap materials; advanced tech-
nologies for material growth and process-
ing; and reliability statistics and analysis of
degradation mechanisms. The keynote
speaker for the symposium is Arthur C.
Gossard, University of California, Santa
Barbara. A joint plenary session on funda-
mental issues and quantum size effects in
semiconductor structures will be held with
Symposia B and Y. This topic will be ad-
dressed by N.K. Dutta, R. Landauer, and
E.D. Wolf. Other invited speakers: R. Rey-
nolds, A. Sher, J. Schetzina, R.D. Feld-
man, S.R. Kurtz, D.L. Smith, D.L. Partin,
H. Zogg, G. Fuxi, T.C. McGill, L.R. Daw-
son, W.C. Dautremont-Smith, S.]. Pear-
ton, ].5. Williams, M. Heyen, O. Ueda,
B.E Levine, B. Jalali.

Symposium U

Advanced Tomographic Imaging
Methods for the Analysis of
Materials

Wednesday-Friday, November 28-30
Organizers: Jerome L. Ackerman, NMR
Center, Massachusetts General Hospital;
and William A. Ellingson; Argonne Na-
tional Laboratory.

Approximately 37 oral contributions will
span all aspects of magnetic resonance,
computed tomography, and holography
{(including theoretical papers) in which
materials science applications are impor-
tant. General topics include: magnetic res-
onance imaging; x-ray (including
synchrotron radiation), neutron, and iso-
tope computed tomography; and ultra-
sound, electron microscopy, thermal and
laser CT. Invited speakers: L. Garrido, J.L.
Koenig, W.A. Edelstein, R.A. Komoroski,
A.N. Garroway, ].H. Kinney, H.W. Deck-
man, A.J. Devaney, C.M. Sehgal, E.A.
Rhodes.

Symposium V
Materials Synthesis Based on
Biological Processes

Tuesday-Thursday, November 27-29

Organizers: Mark Alper, Center for Ad-
vanced Materials, Lawrence Berkeley Lab-
oratory; Peter C. Rieke, Batelle Pacific
Northwest Laboratory; Richard Frankel,
California Polytechnic State University;
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Paul D. Calvert, Arizona Materials Labora-
tory; and David A. Tirrell, University of
Massachusetts.

Living organisms produce a wide variety
of materials required for their survival and
propagation. These include structures, fi-
bers, lubricants, adhesives, and materials
with memory, optical, and electronics
properties. This symposium will bring to-
gether materials scientists, biologists, and
chemists to focus on structure/property/
function relationships in these materials
and on methods for using biological proc-
esses to synthesize new materials with
useful and important applications, includ-
ing: polymeric matetials, mineralized and
non-mineralized biological structures (and
the control of the crystallization process),
composites of biological and synthetic
materials, particle growth in micro-
organisms, self-assembling biological and
synthetic systems, and magnetic biological
materials. Topics related to the manipula-
tion of genes and enzymes in the synthesis
of novel materials will also be considered.
Approximately 47 presentations are sched-
uled. Invited speakers: G. Whitesides, M.
Callstrom, M. Bednarski, C.]. Morrow, J.E
Kirsch, G.D. Fasman, S.P. Ho, S. Darst,
M.S. Shoichet, M.J. Dougherty, S.G. Sli-
gar, H. Bayley, D.A. Bazylinski, B.R. Hey-
wood, D.R. Winge, R.R. Birge, D. Gust, P.
Calvert, M.A. Crenshaw.

Symposium W
Scaling in Disordered Materials

Tuesday-Friday, November 27-30
Organizers: James P. Stokes, Exxon Re-
search and Engineering Company; Mark
O. Robbins, Johns Hopkins University;
and Tom A. Witten, University of Chicago.
Disorderly structure and dynamics fre-

quently reveal striking scaling behavior, in-
cluding fractal geometry and power-law
fluctuations. This symposium will focus
on application of scaling concepts to mate-
rials. Approximately 65 oral and 33 poster
papers will investigate: nonequilibrium
growth (solidification, fluid invasion, dep-
osition, and aggregation); catastrophic fail-
ure (fracture and dielectric breakdown);
scaling of dynamical processes (earth-
quakes, granular flow, turbulence, and
friction); structural probes of fractal geom-
etry (scattering, adsorption, STM, AFM,
and electron microscopy); and random
polyatomic structure (polymers, mem-
branes, gels, and surfactant assemblies). A
joint session on fracture will be held with
Symposium I. Invited speakers: B.B. Man-
delbrot, E. Ben-Jacob, J.G. Amar, PM.
Duxbury, Y.H. Ohashi, H.R. Brown, C.
Tang, G.A. Held, S.R. Nagel, J.M.
Carlson, D.S. Fisher, S. Bhattacharya, H.
Suhl, R.M. Westervelt, P.G. Degennes, ]J.
Liu, S. Orzag, A.H. Thompson, G. Viliani,
E. Duval.

Symposium X
Frontiers of Materials Research

Monday-Thursday, November 26-29
Organizer: Rustum Roy, Materials Re-
search Laboratory, Pennsylvania State Uni-
versity.

This series of lunch-time lectures will
consist of two 40-minute didactic reviews,
each day given by a leader in the field. The
reviews are designed to provide materials
researchers with authoritative overviews
in a field outside their specializations.
Speakers include: Paul Hagenmuller, Uni-
versity of Bordeaux; David Geohegan,
Oak Ridge National Laboratory; Rustom
Roy, Pennsylvania State University; Mi-

chael Ashby, University of Cambridge,
Hugh Brown, IBM Almaden Research
Center; A.L. Greer, University of Cam-
bridge.

Symposium Y
Nanostructures: Fabrication and
Physics

Monday-Wednesday, November 26-28

Organizers: T.P. Smith HI, IBM T.]. Watson
Research Center; Steven D. Berger, AT&T
Bell Laboratories; Dieter Kern, IBM T.J.
Watson Research Center; and Harold
Craighead, Cornell University.

The tremendous progress in materials
preparation, lithography, and pattern
transfer over the last years has opened up
totally new areas of research in the mesos-
copic regime. This is the first symposium
held by MRS on the fabrication and phys-
ics of nanostructures. Emphasis will be
placed on progress and recent develop-
ments in fabrication techniques, as well as
the physics and applications of novel struc-
tures. Approximately 45 papers will high-
light: electron, x-ray, and ion beam
lithography; STM fabrication and mea-
surements on small structures; optical
properties of nanostructures; electronic
and magnetic properties of nanostruc-
tures; nonsemiconductor structures; phys-
ical limits of materials and processes; and
in situ processing. A joint plenary session
on fundamental issues and quantum size
effects in semiconductor structures will be
held with Symposia B and T. This topic will
be addressed by A.C. Gossard, N.K.
Dutta, R. Landauer, and E.D. Wolf. Other
invited speakers: L.R. Harriott, S. Beau-
mont, A. Scherer, D. Eigler, K. Vahala,
E.H. Anderson, R.]. Haug, H. Furuya.

National Positron Facility

Panel Discussion to be Held Tuesday Evening,
November 27 at the 1990 MRS Fall Meeting

Discussion will assess the desirability of having a National Positron Facility by airing
the views of potential users. Panelists will briefly outline the capabilities of the positron
method and project the positron beam properties that could be obtained at
Brookhaven, Oak Ridge, or other possible sites. Interested scientists are invited to give
5-minute presentations on proposals for new science that would be feasible given the
availability of 10° slow positrons per second. For further information contact A.P. Mills
Jr., AT&T Bell Laboratories, Murray Hill, NJ 07974 telephone (201) 582-4162.
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PREREGISTRATION
TUITION

ADVANCED MATERIALS
M-04 Optoelectronic Materials, Processes, and Devices
Instructor: Mool C. Gupta
Friday and Saturday, November 30-December 1
M-05 Fabrication, Characterization, and Applications of High-Temperature
Superconducting Materials
Instructors: Terry P. Orlando and Robert E. Schwall
Sunday and Monday, November 25-26
M-10 An Introduction to High Temperature Ordered Intermetallic Alloys
NEW Instructor: Norman S. Stoloff
Monday, November 26

PREPARATION AND FABRICATION OF MATERIALS
P-02 Molecular Beam Epitaxy
Instructor: Gary Wicks
Tuesday and Wednesday, November 27-28
P-03 Vapor Phase Epitaxy
Instructors: Herbert H. Cox and P. Dan Dapkus
Friday and Saturday, November 30-December 1
P-14 Film Formation, Adhesion, Surface Preparation, and Characterization
of Thin Film Structures
Instructor: Donald M. Mattox
Friday and Saturday, November 30-December 1
P-20 Growth of Long-Wavelength Detector Materials
NEW Instructors: L. Ralph Dawson, Sorab K. Ghandi, Sanghanitra Sen, and Tse Tung
Thursday, Friday and Saturday, November 29-December 1
F-01 Film and Coating Deposition Techniques
Instructor: Donald M. Mattox
Tuesday and Wednesday, November 27-28
F-02 Plasma Etching for Microelectronic Fabrication
Instructor: G. Kenneth Herb
Thursday, November 29

Selected Short Courses coveﬁngeﬂ'\eedlatest developments in materials
science and technology will be in conjunction with the 1990 Fall
Meeting of the Materials Research Society. These up-to-date courses are
at the forefront of science and technol% and complement Fall Meeting
symposium topics. SPECIALTY, , AND SURVEY courses are
J:s!i‘ ed to meet needs of ional scientists, engineers, technical
staff, and managers who want to know the latest technﬂﬁs in charac-
terization and fabrication of materials. CLASS SIZES LIMITED:
Early telephone preregistrations are encouraged.

F-03 Fundamentals and Applications of Ion Beam Processes
Instructor: James K. Hirvonen
Sunday and Monday, November 25-26

F-04 Microelectronic Packaging: Materials, Processing, and Reliability
Instructor: Shankara K. Prasad
Thursday, Friday and Saturday, November 29-December 1

F-11 Materials and Pro for Mic Fabrication

NEW Instructor: Gary N. Taylor

F-12 Spin-On Dielectrics for State-of-the-Art VLSI Applications
NEW Instructors: Nadia Lifshitz and Gerald Smolinsky
Monday, November 26

TECHNIQUES
T-09 Low Temperature Testing of Superconductors and Semiconductors
W Instructor: Robert E. Schwall

NEW' fiesday, November 27

CHARACTERIZATION OF MATERIALS

C-01 Modern Materials Analysis Techniques
Instructors: James A. Borders, Kenneth H. Eckelmeyer, and Suzanne H. Weissman
Monday, Tuesday and Wednesday November 26-28

C-03 Surface and Thin Film Analysis
Instructors: Leonard C. Feldman and James W. Mayer
Friday and Saturday, November 30-December 1

C-09 Fractals: Concepts and Applications in Materials Science

and Engineeri
Instructors: James E. Martin and Alan J. Hurd
Sunday and Monday, November 25-26

C-14 Fundamentals and Applications of Scanning Tunneling Microscopy
Instructor: Robert J. Hamers
Monday, November 26

C-17 Scanning, Transmission and Analytical Electron Microscopy
Instructors: Alton D. Romig, Jr., and David C. Joy
Monday, Tuesday and Wednesday, November 26-28

C-18 TEM Specimen Preparation in the Physical Sciences

NEW Instructor: Ronald M. Anderson
Thursday, November 29
C-20 Optical Characterization of I1I-V Semiconductor Epitaxial Layers
Instructor: Gary W. Wicks
Thursday, November 29

Ve

$345 22 Thin Film Epitaxy, Interdiffusion, and Phase Transformation

Instructors: Leonard C. Feldman, James W. Mayer, and King-Ning Tu
Thursday and Friday, November 29-30

SPECIAL DISCOUNTS:
There are special discounted tuition fees for specific course combinations: M-05 and T-09 -
total fee is $775; F-01 and P-14 - total fee is $895; C-17 and C-18 - total fee is $960.

Facilities registering three or more persons at the same time in one short course receive a
20% discount for the third and all additional persons.

MRS ON-SITE SHORT COURSE PROGRAM

Available at your facility

One of the best ways to keep your staff up to date on the latest developments is through an
on-going program of continuing education. Many of the courses described in this fiyer, as well
as others not being presented at the 1990 Fall Meeting, are now available on a contract basis
for presentation at your facility or technical meeting.

For further details about courses available at your facility, nearby site, or your technical
meeting, write or call:

Vivienne Harwood Mattox, MRS Short Course Manager; 440 Live Oak Loop,

Albuquerque, NM 87122; (505) 294-9532, FAX (505) 298-7942

REGISTRATION INFORMATION: Call (412) 367-3003 and ask for the Short Course
Office to request information about student scholarships and special meeting registration
discounts.

NEW

900202
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November 26-
December 1
1990

Special Pre-Publication

Prices on Symposium Proceedings

Place your order now for proceedings from the 1990 MRS Fall Meeting in Boston and you'll receive your
books as soon as they are published. Special pre-publication prices effective through March 1, 1991. Call

(412) 367-3012 to ordet.

MRS Members, and Fall Meeting & short course attendees are eligible for MRS member prices.

Surface Chemistry and Beam-Solid Inferactions
Editors: H. Atwater, FA. Houle, D. Lowndes

ISBN: 1-55899-093-3 Code: 201B

$34.00 MRS Members  $39.00 US List  $44.00 Foreign

Evolution of Thin Film and Surface Microstructure
Editors: C.V. Thompson, J.Y. Tsao, D.J. Srolovitz

ISBN: 1-55899-094-1 Code: 2028

$52.00 MRS Members  $5700 US List $64.00 Foreign

M|R|S

Electronic Packaging Materials Science V

Edltors E.D. Lillie, R.J. Jaccodine, P. Ho, K. Jackson

RESEARCH
SOCIETY

Boston Marriott
Copley Place
Boston,
Massachusetts

;

shed online by Cambridge University Press
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ISBN: 1-55899-095-X Code: 203B
$3000 MRS Members  $35.00 US List $42.00 Foreign

Chemical Perspectives of Microelectronic Materials I
Editors: L.H. Dubois, L.V. Interrante, M.E. Gross, K.F. Jensen
ISBN: 1-55899-096-8 Code: 2048

$3700 MRS Members  $42.00 US List $49.00 Foreign

Kinetics of Phase Transformations

Editors: M.0. Thompson, M.J. Aziz, G.B. Stephenson, D. Chems
ISBN: 1-55899-0976 Code: 2058

$35.00 MRS Members  $4000 US List $4700 Foreign

Clusters and Cluster-Assembled Materials

Editors: R.S. Averback, D.L. Nelson, J. Bemholc

ISBN: 1-55899-098-4 (Code: 2068

$35.00 MRS Members  $4000 US List $4700 Foreign

Mechanical Properties of Porous and Cellular Materials
Editors: L.J. Gibson, D. Green, K. Sieradzki

ISBN: 1-55899-099-2 Code: 207B

$25.00 MRS Members  $3000 US List $3700 Foreign

Advances in Surface and Thin Film Diffraction

Editors: PI. Cohen, D.J. Eaglesham, T.C. Huang

ISBN: 1-55899-100-X Code: 2088

$30.00 MRS Members  $35.00 US List $40.00 Foreign

Defects in Materials

Editors: P.D. Bristowe, J.E. Epperson, J.E. Griffith, Z. Liliental-Weber

ISBN: 1-55899-101-8 Code: 2098
$45.00 MRS Members  $50.00 US List $5700 Foreign

Solid State lonics Il

Editors: G.-A. Nazri, R.A. Huggins, D.F. Shriver, M. Balkanski
ISBN: 1-55899-102-6 Code: 210B

$35.00 MRS Members  $4000 US List $4700 Foreign

Fiber-Reinforced Cementitious Materials

Editors: S. Mindess, J.P. Skainy

ISBN: 1-55899-1034 Code: 211B

$30.00 MRS Members  $35.00 US List $42.00 Foreign

Scientific Basis for Nuclear Waste Management XIV
Editors: T. Abrajano, Jr, L.H. Johnson

ISBN: 1-55899-104-2 Code: 212B

$45.00 MRS Members  $5000 US List  $57.00 Foreign

High Temperature Ordered Intermetallic Alloys IV
Editors: L. Johnson, D.P. Pope, J.0. Stiegler

ISBN: 1-55899-105-0 Code: 213B

$45.00 MRS Members  $5000 US List $57.00 Foreign

Optical and Electrical Properties of Polymers

Editors: J.A. Emerson, J.M. Torkeison

ISBN: 1-55899-106-9 Code: 214B

$28.00 MRS Members  $33.00 US List $40.00 Foreign

Structure, Relaxation and Physical Aging of

Glassy Polymers

Editors: R.J. Roe, J.M. O'Reilly, J. Torkelson

ISBN: 1-55899-107-7 Code: 2158

$28.00 MRS Members  $33.00 US List  $38.00 Foreign

Long-Wavelength Semiconductor Devices,

Materials and Processes

Editors: A. Katz, R.M. Biefeld, R.J. Malik, R.L. Gunshor
ISBN: 1-55893-108-5 Code: 2168

$32.00 MRS Members  $38.00 US List $45.00 Foreign

Advanced Tomographic Imaging Methods for the
Analysis of Materials

Editors: J.L. Ackerman, W.A. Ellingson

ISBN: 1-55899-109-3 Code: 217B

$32.00 MRS Members  $3700 US List $44.00 Foreign

Materials Synthesis Based on Biological Processes
Editors: M. Alper, P.C. Rieke, R. Frankel, P.D. Calvert,
D.A. Tirrell

ISBN: 1-55899-110-7 Code: 2188

$33.00 MRS Members  $38.00 US List $45.00 Foreign

EXTENDED ABSTRACTS

Electronic, Optical and Device Properties of

Layered Structures

Editors: J. Hayes, M.S. Hybertsen, E.R. Weber

Code EA-21B

$15.00 MRS Members  $2000 US List $22.00 Foreign

Dynamics in Small Confining Systems

Editors: J.M. Drake, R. Kopelman, J. Klafter

Code EA-22B

$15.00 MRS Members  $20.00 US List $22.00 Foreign

Covalent Ceramics

Editors: G.S. Fischman, T. Aselage, R.M. Spriggs

Code EA-23B

$15.00 MRS Members  $2000 US List $22.00 Foreign

Synthesis and Properties of New Catalysts: Utilization

of Novel Materials Components and Synthetic Techniques
Editors: E.W. Corcoran, Jr, M.J. Ledoux, J.R. Knox

Code EA-24B

$15.00 MRS Members  $20.00 US List  $22.00 Foreign

Scaling in Disordered Materials

Editors: J.P. Stokes, M.0. Robbins, TA. Witten

Code EA-25B

$15.00 MRS Members  $20.00 US List $22.00 Foreign

Nanostructures: Fabrication and Physics

Editors: T.P. Smith I, S.D. Berger, D. Kem, H. Craighead
Code EA-26B

$15.00 MRS Members  $2000 US List $22 .00 Foreign

Call MRS at (412) 367-3012 to place your order today or FAX your order in: (412) 367-4373. Visa,
MasterCard and Diners Club accepted, PA residents must pay 6% sales tax. (Write us at: Materials
Research Society, Publications'Dept., 9800 McKnight Road, Pittsburgh, PA 15237, USA)
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ORLD CLASS
SUPERCONDUCTING
THIN FILMS

GROWN BY MBE

For maximum deposition control and flexibility

Effusion cell evaporators

The EPI Dual Filament Effusion Cell gives
precise control and evaporation ease for
materials such as Copper and Barium
Fluoride.

The EPI High Temperature Effusion Cell
evaporates Yttrium and Lanthanum with
unprecedented controllability; eliminates
the need for E-Beam evaporators.

Upper deposition chamber

Differentially pumped for oxygen over-
pressures during growth. 1000° C
substrate heating in 1x10* oxygen.
Simple, reliable sample introduction.
Gate valve isolation from source chamber
for post-deposition oxygen anneal.

Lower source chamber EPI 2208 Deposition System

Accommodates eight effusion cell Flexible source flange arrangement
evaporators or a combination of six for alternate deposition technique
effusion cells and two E-Beam charige-overs.
evaporators. 5

Both chambers are constructed for
Pneumatically operated fast-action ultra-high vacuum base pressures of
shutters for abrupt film layering. - 10%10° Torr.

For MBE, for world class superconducting
thin films. get right to the source...EPI.
For complete information or prompt
quotation, eall, write or fax us.

EPI High Temperature (2000°C) Effusion Cell St. Paul, Minnesota 55101
e . Phone 612/224-1140
Please visit Booth No. 708 at the MRS Show in Boston, November 27-29, 1990. FAX 612/224-0266
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