
APPLICATION DISCUSSED AT 1985 MRS FALL MEETING

Ion-Implanted Material Leads the Way
for New Generation Prosthetics

Artificial Hip Joint Presented to President Reagan

A new process for improving the wear
properties of a titanium-based alloy used in
artificial hip and knee joints was described
to President Reagan in September at a
presidential briefing held at the University
of Tennessee. Describing for the President
the importance of industry/government/un-
iversity collaboration, Oak Ridge National
Laboratory Director Herman Postma chose
the new process as an example of how such
cooperative research work can result in a
successful commercial product.

Postma emphasized the potential human-
itarian and economic benefits of the new
process. Approximately 100,000 total hip
joints and 60,000 knees are surgically im-
planted per year in the United States at an
estimated cost of some $3.2 billion. Many
of these are revisions of previous operations,
and, in addition, many patients who need
surgery are advised to wait until the they
are older because the anticipated lifetimes
of devices are too short. Improving the
technology of prosthetics cannot only allev-
iate suffering but can also provide economic
benefits by reducing the number of revis-
ions, reducing patient care and rehabilita-
tion, reducing the need for pharmaceuticals,
and improving the productivity of the work-
force.

In laboratory tests, it has been shown
that the process, involving the implantation
of nitrogen ions into the near-surface region
of the material, reduces the wear rate of
the alloy by a factor up to 10,000. The
treatment of the alloy also improves the

President Reagan listens as Postma (right) discusses research on ion-implanted materials
for hip joints. Jack Reese (center), chancellor of the University of Tennessee, looks on.

Leaders of the research work, Raymond
A. Buchanan (left) and J. M. Williams.

wear performance of the mating plastic
component. These results can contribute
directly and indirectly to improved hip and
knee joints.

Johnson & Johnson Products, Inc.,
Or thopaed i c s Division and Spire
Corporation, two Boston-area firms, are
collaborating in marketing products util-
izing the new process. Johnson & Johnson
Products, Inc., is a leading national manu-
facturer of orthopaedic devices and Spire is
a high-technology firm whose specialties
include ion implantation. Knees are expected
to be the first product.

J. M. Williams, scientist in ORNL's Solid
State Division, led the collaborative research
work with Raymond A. Buchanan of the
University of Alabama-Birmingham.
Williams is co-chair, with M. F. Nichols and
W. Zingg, of MRS's first symposium on
Biomedical Materials being held at the 1985
Fall Meeting.

Ti-6Al-4Visa titanium-based alloy origi-
nally developed for aerospace applications
because of its light weight and high strength
properties. Currently, the most important
use forion implantation technology is in the
semiconductor industry where it is used to
introduce dopants into the surface of solid-
state electronics. Treatment of orthopaedic
devices is expected to be the next important
commercial application for the technology.
The cost of the treatment is small compared
with the substantial surgical and hospitaliz-
ation costs for a hip or knee operation.

Research Reported at MRS Meetings

The research into the use of ion-implanted
titanium-based alloy for application in surg-
ical implants was first reported at the 1983
MRS Annual Meeting and is published in
Ion Implantation and Ion Beam Processing of
Materials, edited by G. K. Hubler, O. W.
Holland, C. R. Clayton, and C. W. White,
Volume 27 of the Materials Research
Society Symposia Proceedings series. (See
"Effect of N-Implan ta tion on the
Corrosion — Wear Properties of Surgical
Ti-6A1-4V Alloy," by J. M. Williams, G. M.
Beardsley, R. A. Buchanan,and R. K. Bacon.)

A panel discussion being conducted at
the Biomedical Materials Symposium at
the 1985 Fall Meeting will further explore
the material for surgical applications. The
panel, led by Stephen Gordon of the
National Institutes of Health, includes:
Raymond Buchanan (University of
Alabama-Birmingham), K. W. Greer
(Johnson & Johnson Products, Inc.,), P.
Higham (Howmedica, Inc.), J. Parr
(Zimmer, Inc.), J. T. Scales (University of
London), and D. Mears ( University of
Pittsburgh). The panel will be conducted
Wednesday, December 4, at 3:30 p.m. in
the America Ballroom, Westin Hotel.

In addition to materials for orthopaedics,
other particularly strong aspects of the
program include cardiovascular materials
and materials for bioelectrodes. The four-
day Biomedical Materials Symposium begins
on Tuesday, December 3.

MRS BULLETIN, NOVEMBER/DECEMBER 1985, PAGE 17
https://doi.org/10.1557/S0883769400040410 Published online by Cambridge University Press

https://doi.org/10.1557/S0883769400040410


Fly Ash and Coal Conversion By-Products:
Characterization, Utilization and Disposal I

Edited by Gregory ]. McCarthy
and Robert ]. Lauf

Proceedings of the Symposium held at the 1984 MRS Fall Meeting contains 24papers which explore analysis and handling

of fly ash and consider environmental consequences and potential future uses of the material in industrial or civil engineering

applications.

Topics:
• Characterization of fly ash and its reactions in concrete
• Transmitted and reflected visible light microscopy of two bituminous fly ashes
• Scanning electron microscopy and x-ray diffraction analysis of various size fractions of fly ash
• Electrokinetic phenomena and surface characteristics of fly ash particles
• Technical note on the determination of free lime (CaO) in fly ash
• Characterization of cyrstalline phases in fly ash by microfocus Raman spectroscopy
• Characterization of catalyzed devitrification in quenched fly ash melts
• Retardation effects in the hydration of cement-fly ash pastes
• Reactions products in fly ash concrete
• Autoclave expansion of Portland cement-fly ash pastes
• Effects of fly ash and superplasticizers on the rheology of cement slurries
• Flexural strength and fracture properties of a fly ash blended cement
• Properties and potential uses of the products resulting from the fluidized bed combustion of

coal washery wastes
• Utilization of fly ash in roadbed stabilization—some examples of western U.S. experience
• Utilization of fly ash in oil and gas well cementing applications
• Potential resources for coal fly ash
• Characterization of a lignite ash from the METC Gasifier—mineralogy, scanning electron

microscopy, and correlations of leaching behavior and mineralogy
• Comparative economics of several alternatives for bulk utilization of fly ash and coal

gasification ash
• Disposal of western fly ash in the Northern Great Plains
• Mobility of organic and inorganic constituents from energy and combustion-related wastes

under codisposal conditions
• Investigation of leachability of subbituminous fly ash enhanced road based materials
• Technical review of the Energy Authority Coal Waste Artificial Reef Program (C-WARP)

Order Code: 43 MRS Members: $20 U.S. Nonmembers $30 Foreign Nonmembers $36

Prepayment Required.
Send payment to:

Materials Research Society
9800 McKnight Road, Suite 327

Pittsburgh, PA 15237
telephone (412) 367-3012.

Coming in Early 1986: Fly Ash and Coal Conversion By-Products: Characterization, Utilization and Disposal II
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WELCOME TO THE
1985 MRS FALL MEETING

This special section of the BULLETIN includes floor plans of the hotels, schedules on
symposia, poster sessions, exhibits, and other activities throughout the week. Refer to this
section to plan vour itinerary for the week.

Beam-Solid Interactions and Phase Transformations

Rapid Thermal Processing

Semiconductor on Insulator and Thin Film Transistor Technology

Beam Induced Chemical Processes

Thin Films — Interfaces and Phenomena

Transport and Excitation in Polymers

Biomedical Materials

Layered Structures and Epitaxy

Phase Transitions in Condensed Systems — Experiments and Theory

Rapidly Solidified Alloys and Their Mechanical and Magnetic

Oxygen, Carbon, Hydrogen, and Nitrogen in Crystalline Silicon

Defect Properties and Processing of High-Technology Nonmetal
Materials

Oxides, Zeolites and Clavs in Catalysis

Fractal Aspects of Materials

Nonlinear Optical Materials

Detects in (.lasses

Materials Problem Solving with the Transmission Electron
Microscope

Computer-Based Microscopic Description of the Structure and
Properties of Materials

Cement-Based Composites: Strain Rate Effects on Fracture

I• ly Ash and Coal Conversion By-Products: Characterization,
Utilization and Disposal II

Frontiers in Materials Research

in Materials Education
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AIP Placement Service Form For Use At The 2-6 December 1985 Meeting of the

MATERIALS RESEARCH SOCIETY
Return to.

American Institute of Physics
335 East 45th Street, New York, NY 10017 Date.

Name. .Tel.

Address
Street

Citizenship: • U.S.A. D Permanent Resident Visa D Temporary Visa

EMPLOYMENT

(list in reverse chronological order—present position first)

Position and nature of work

Description of Thesis, Principal Research and Publications

State briefly just what kind of position you desire

AIP/MRS has my permission to show this to any employer.

Signature.

Major
Subject

Years of tra

Call and
File Number

Institution Year Degree

BA or
BS

MA or
MS

PhD

Other

ning and/or experience in area below.

Fill in the number of years
beyond undergraduate degree
in the appropriate column.

T
eaching

A
cadem

k: R
esearch

Industrial/Laboratory

E
xperience

FIELD OF TRAINING

Biology

Chemistry

Earth Sciences

Engineering

Materials Science

Metallurgy

Physics

Other

Subfield of the above

MATERIALS

Amorphous materials/glasses

Biomaterials

Cement

Ceramics

Composites/Cermets

Earth materia s

Electronic materials

Insulators

Magnetic materials

Metals/Alloys

Nuclear materials

Nuclear waste form materials

Optical materials

Polymers

Semiconductor materials

Other

SELECTED TOPICS

Catalysis

Corrosion

Crystal growth

Crystallography/crystal chemistry

Defects

Environmental science/engineering

Beam (laser and ion) analysis/
solid interactions

Materials processing/fabrication

Mechanical and physical properties

Phase equilibria/transitions

Polymer science and engineering

Thin films/surf aces/interlaces

Vacuum science and technology

Other

Specify analytical techniques with which you have
experience.

PREFERRED AND ACCEPTABLE
POSITIONS (check)

Industrial Development

Industrial Research

Governmen Research or Civil Serv ,e

Teaching only Undergraduates

Undergraduate Teaching and Research

Teaching Graduate and Research

Academic Research only

Institutional (Non-Profit) Research

Other

P A
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1985 MRS FALL MEETING

Message From the Program Chairs

The annual MRS Fall Meeting in Boston
has become the hallmark meeting on new
research results in both established and
emerging materials areas. This year's Fall
Meeting clearly demonstrates the research
community's enthusiasm for the MRS-
style interdisciplinary forum. A record 22
free-standing symposia are offered totaling
over 1,200 technical papers on develop-
ments in metals, alloys, ceramics, glasses,
cements, and amorphous materials for ap-
plications ranging from semiconductors to
biocompatible materials. Along side the
popular on-going symposia themes will be
a number of new topics to MRS, including
polymers, computer-based microscopic de-
scription of structure and properties of
materials, biomedical materials, and a
special symposium on materials education
which will address issues in instructional
theory and curricula planning for university
materials science programs.

Special highlights of the week include a
Monday-evening ceremony to honor the
1985 Von Hippel Award winner, John W.
Cahn of the National Bureau of Standards
and graduate student award winners. A
Plenary lecture on "Materials for SDI" will
be presented Wednesday evening by Dr.
Gerald Yonas, chief scientist and acting
deputy director, Strategic Defense Initiative
Organization. Throughout the week, regis-
trants can afford themselves of the oppor-
tunity to mingle informally with colleagues
at poster sessions, browse through more
than 100 manufacturers' booths at the
Equipment Exhibit, and participate in the
Job Placement Center.

An unprecedented 14 short courses will
be offered on Friday and Saturday. Regis-
trants who are interested in attending any

of the courses, but have not yet registered,
are encouraged to inquire at the Registra-
tion desk.

This meeting will result in the publication
of a record number of conference publica-
tions. Three Extended Abstracts outlining
presentations in Symposia D, N, and O are
now available for $5 each in the Registra-
tion area, and 16 full proceedings volumes
will be published following the Meeting.
You are encouraged to purchase the books
in advance to take advantage of special
conference prices and to inform your library
of the new proceedings.

Also look for subscription and editorial
information on the Society's newest project,
Journal of Materials Research, at the meeting.
Literature on this premier archival journal
for interdisciplinary materials research is
in the Registration area and at the JMR
booth at the Exhibit. JMR Editor-in-Chief
Charles B. Duke will be available at the
booth frequently throughout the week to
discuss editorial scope and plans for the
journal. It is hoped that much of the work
addressed at this meeting will become perma-
nently documented in the journal. Regis-
trants are also encourage to contribute
full-length manuscripts to the journal and
make sure their libraries have entered
subscriptions to it.

This section of the BULLETIN is a supple-
ment to the Final Program and Abstract
Book for the 1985 Fall Meeting. Please use
the maps, schedules, forms, and other infor-
mation presented here to help you make
the best use of your time during this week
in Boston. Enjoy it!

J. E. E. Baglin
D. K. Biegelsen

J. C. C. Fan

Job Placement Center

A job placement center will be in operation
during the Fall Meeting of the Materials
Research Society to enable prospective em-
ployees and employers to meet face-to-face
and discuss career opportunities confiden-
tially. The Center is organized and operated
by the American Institute of Physics.

The purpose of the Job Placement Center
is to arrange interviews between prospec-
tive employees and employers attending
the meeting. Candidate forms will be made
available for examination by interested
employers. Descriptions of employment
opportunities provided by employers, both
attending and nonattending, will be posted

on bulletin boards in the Placement area.
If you wish to participate, complete the

AIP Placement Center form in this section
of the BULLETIN if you have not already
done so, and take it along with your resume
to the Placement Center.

If you have preregistered with the Center,
report to the Center to receive a Placement
identification number.

The fee for the service is $5.00.
The Center is located in the Brandeis/

Northeastern Suite and will be open
Tuesday-Thursday, December 3-5, from

j _ - . j ,

9:00 a.m. to 5:00 p.m.

FALL MEETING
TIMETABLE

REGISTRATION HOURS:
(Fourth Floor)
Sunday: 4:00 p.m.-9:00 p.m
Monday: 7:00 a.m.-9:00 p.m.
Tuesday-Thursday: 7:30a.m. -5:00 p.m.
Friday: 7:30 a.m.-noon

POSTER SESSION HOURS:
(See session locations Final Program
and Abstract Book)
Tuesday-Thursday: 7:00a.m -10:00p.m.

EQUIPMENT EXHIBIT
HOURS:

(Exhibit Hall)
Tuesday-Wednesday: 9:00a. m.-5:00p.m.
Thursday: 9:00 a m.-2:00 p.m.

JOB PLACEMENT CENTER
HOURS:

(Brandeis/Northeastern Room)
Tuesday-Thursday :9:00 a.m.-5:00 p.m
Fee: S5.00 for employment candidates
(complete Job Placement Form ir
this issue)
S60.00 for employers.

VON HIPPEL AWARD AND
LECTURE:

(Grand Ballroom)
Monday 630 p.m

PLENARY SESSION:
(Grand Ballroom)
Wednesday: 5:45 p.m.-7:00 p.m.
•Materials lor SDf — Gerald Yonas

SLIDE PREVIEW:
(Nantucket Room)
Monday-Friday: 8:00 a.m.-5:30 p.m.

MANUSCRIPT PREPARA TION:
(Harvard Room)
Monday-Friday: 8:00 a.m.-5:30 p.m.

MRS PUBLICATIONS DESK:
(Fourth Floor)
Monday: 2:00 p.m.-5:00 p.m.
Tuesday-Thursday: 9:00 a.m.-5.00 p.m
Friday: 9:00 a.m.-1:00 p.m.
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14 SHORT COURSES
On

ADVANCED MATERIALS RESEARCH TECHNIQUES

Sponsored by the Materials Research Society in conjunction with
the 1985 Fall Meeting, Boston, Massachusetts.

On site registrations will be accepted at the MRS Fall Meeting if space is available.
Inquire at the Registration Desk, Fourth Floor, Boston Marriott.

Friday, December 6, (One-Day Courses)

Ion Implantation and Rapid Thermal Annealing
Instructor: T. E. Seidel, J. C. Schumaker Co.

Deep Level Transient Spectroscpy
Instructor: C. E. Barnes, Aerospace Corporation

Sol-Gel Processing of Glass
Instructor: C. Jeffrey Brinker, Sandia National Laboratories

Applications of Reflection Electron Diffraction to Epitaxial Growth"
Instructor: P. I. Cohen, University of Minnesota

Saturday, December 7 (One-Day Course)

Ion Beam Modification of Non-Semiconductors
Instructor: J. K. Hirvonen, SPIRE, Inc.

Friday-Saturday, December 6-7 (Two-Day Courses)

Surface and Thin Film Analysis
Instructors: Leonard C. Feldman, AT&T Bell Laboratories

James \V. Mayer, Cornell University

Liquid Phase Epitaxy Techniques
Instructor: L. R. Davvson, Sandia National Laboratories

Vapor Phase Epitaxy
Instructors: Herbert M. Cox, Bell Communications Research

P. D. Dapkus, University of Southern California

Molecular Beam Epitaxy
Instructor: Gary W. Wicks, Cornell University

Vacuum Technology
Instructor: Mars II. Uablanian, Varian Vacuum Division

Materials Aspects of Silicon Devices
Instructors: Subhash Mahajan, Carnegie-Mellon University

K. S. Sreellarsha, San Jose State University

Electronic Properties of Amorphous Semiconductors
Instructor: David Adler, Massachusetts Institute of Technology

Processing-Microstructure-Mechanical Property Relationships in Metals
Instructor: Kenneth II. Eckelmeyer, Sandia National Laboratories

Films and Coatings for Engineering Applications
Instructor: Don Mattox, Sandia National Laboratories

The MRS Short Course Program is an activity of the MRS Education Committee.
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Announcing

1986 MRS SPRING MEETING
April 15-18 • Palo Alto, California

Program Chairs: Wei-Kan Chu (University of North Carolina) (919) 962-3014
Rod K. Quinn (Sandia National Laboratories) (505) 844-1933
Malcolm J. Thompson (Xerox PARC) (415) 494-4561

Symposium A
Heteroepitaxy on Silicon Technology
Chairs: John C. C. Fan (MIT Lincoln Laboratory) (617) 863-5500

John M. Poate (AT&T Bell Laboratories) (201) 582-3462

Symposium B
Compound Semiconductor Materials
Chairs: L.R. Dawson (Sandia National Laboratories) (505) 846-3451

V.C. Keramidas (Bell Communications Research) (201) 582-3290

Symposium C
Plasma Processing
Chairs: J. Coburn (IBM) (408) 256-7322

R.A. Gottscho (AT&T Bell Laboratories) (201) 582-7921
D.W. Hess (University of California-Berkeley) (415) 642-4862

Symposium D
Materials Characterization
Chairs: Nathan W. Cheung (University of California-Berkeley) (415) 642-1615

Marc-A. Nicole! (California Institute of Technology) (818) 356-4803

Symposium K
Materials Issues in Amorphous Semiconductor Technology
Chairs: D. Adler (Massachusetts Institute of Technology) (617) 253-6868

Y. Hamakawa (Osaka University) Osaka, Japan
A. Madan (Classlech Solar, Inc.) (303) 425-6600

Symposium F
Materials Issues in Silicon Integrated Circuit Processing
Chairs: M. Wittmer (IBM Watson Research Center) (914) 945-1950

J. Stimmell (National Semiconductor) (408) 721-3135
M. Slrathman (Charles Evans & Associates) (415) 572-1601

Symposium CJ
Electronic Packaging Materials Science
Chairs: Donald R. Uhlmann (Massachusetts Institute of Technology) (617) 253-6895

Donald R. Ulrich (AFOSR) (202) 767-4963
Roliert Pohanka (ONR) (202) 696-4401
Kenneth A. Jackson (AT&T Bell Laboratories) (201) 582-4188

Symposium //
Better Ceramics Through Chemistry
Chairs: C. Jeffrey Brinker (Sandia National Laboratory) (505) 846-3552

D.E. Clark (University of Florida) (904) 392-5256
Donald R. Ulrich (AFOSR) (202) 767-4963

Symposium /
Materials for Chemical Sensors
Chairs: S.C. Chang (GE Research Laboratory) (313) 575-7726

|. N. Zemel (University of Pennsylvania) (215) 898-8545

Symposium X
Frontiers of Materials Research
( ' h a i r : R u s t u m R o y ( P e n n s y l v a n i a S l a t e U n i v e r s i t y ) (814) 8 6 5 - 3 4 2 1
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1986 MRS FALL MEETING
December 1-5,1986 • Boston, Massachusetts

The following is a tentative list of symposia to be held at the 1986 MRS Fall Meeting. For further information contact the
symposium organizers listed for each symposium, or contact the Program Chairs:

R. P. H. Chang, AT&T Bell Laboratories, Room 7C-413, Murray Hill, NJ 07974; telephone (201) 582-2327
Carol M. Jantzen, E. I. DuPont de Nemours & Co., Savannah River Laboratory, Aiken, SC 29808; telephone (803) 725-2374

J. B. Roberto, Oak Ridge National Laboratory, Solid State Division, Oak Ridge, TN; telephone (615) 576-0227

Symposium A
Beam-Solid Interactions and Transient Processes
Chairs: S. T. Picraux (505) 844-7681

M. Thompson (607) 256-4714
J. S. Williams (03) 660-2459 (Australia)

Symposium B
Photon, Beam and Plasma Stimulated Chemical Processes
at Surfaces
Chairs: V. Donnelly (201) 582-3471

I. P. Herman (415)442-1132
Symposium C
Science and Technology of Microfabrication
Chairs: R. E. Howard (201) 949-5952

S. Pang (617)863-4664
E. L. Hu (805) 961-2368
S. Namba Osaka, Japan

Symposium D
Interfaces, Superlattices and Thin Films
Chairs: ]. Dow (219) 239-6387

I. Schuller (312) 972-5469
J. E. Hilliard (312) 491-3537

Symposium E
Advances in Structural Ceramics
Chair: Paul F. Becher (615) 574-5157

M. Swain (Melbourne, Australia)
Symposium F
Static and Dynamic Scattering from Polymers
Chairs: D. G. Wignall (615) 574-5237

B.Crist (312) 491-3279
T. P. Russell (408) 256-7248

Symposium C
Rapidly Solidified Alloys (tentative title)
Chairs: M. A. Tenhover (216) 581-5814

W. L. Johnson (818) 356-4433
L. E. Tanner (415)423-2653

Symposium H
High Temperature Ordered Intermetallic Alloys
Chairs: C. T. Liu (615) 574-4459

O. Izumi (81) 222-227437 (Japan)
C. C. Koch (919) 737-2377
N. S. Stoloff (518) 266-6371

Symposium I
Characterization of Defects in Solids
Chairs: R. W. Siegel (312) 972-4963

J. R. Weertman (312) 491-5353
R.Sinclair (415) 497-1102

Symposium )
Physical and Chemical Properties of Thin Metal Overlays and
Alloy Surfaces (tentative title)
Chairs: D. W. Zehner (615) 574-6291

G. W. Goodman (505) 844-5435

Symposium K
Intercalated Graphite
Chairs: S. A. Solin (517) 353-5133

M. S. Dresselhaus (617) 253-6864
G. Dresselhaus (617) 253-6827

Symposium L
Scientific Basis for Nuclear Waste Management X
Chairs: J. K. Bates (312) 972-4385

W. B. Seefeldt (312) 972-4390

Symposium M
Microstructural Development During Dehydration of Cements
Chairs: P. Brown (301) 921-3458

Leslie Strubble (301) 921-2635

Symposium N
Fly Ash and Coal Conversion By-Products: Characterization,
Utilization and Disposal III
Chairs: Delia M. Roy (814) 865-1196

G. J. McCarthy (701) 237-7193
F. P. Glasser (44) 224-40241 (UK)

Symposium O
Materials Processing in the Reduced Gravity Environment
of Space
Chairs: R. Doremus (518) 266-6709

P. Nordine (816) 753-7600 Ext. 377
Symposium P
Optical Fiber Materials Properties
Chairs: S. Nagel (201) 582-6623

G. Sigel (201) 932-4729
J. W. Fleming (201) 582-4499
D. A. Thompson (607) 974-3311

Symposium Q
Diluted Magnetic (Semimagnetic) Semiconductors
Chairs: J. K. Furdyna (317) 494-5567

R. L. Aggarwal (617) 253-5509
S. von Molnar (914) 945-2913

Symposium R
Materials for Infrared Detectors and Sources
Chairs: R. F. C. Farrow (408) 256-4962

J.Cheung (805) 373-4144
J. F. Schetzina (919) 737-2515

Symposium S
Superconducting Materials
Chairs: J. Bevk (201) 582-5913

A. I. Braginski (412) 256-1351
Symposium X
Frontiers of Materials Research
Chair: R. Roy (814) 865-3421
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1985 MRS FALL MEETING
EXHIBITORS

(as of October 22, 1985)

'Academic Press
Booth #922

AG Associates
Booth #308

Air Products & Chemicals, Inc.
Booth #107

Alcatel Vacuum Products, Inc.
Booth #302

A.L.E. Systems, Inc.
Booth #500

American Institute of Physics
Booth #928

Amplifier Research
Booth #306

Anatech, Inc.
Booth #400

Adonian Cryogenics, Inc.
Booth #201

Atomika
Booth #913

Bio-Rad
Booth #917

Blake Industries, Inc.
Booth #805, 806

Cahn Instruments
Booth #915

Callery Chemical Co.
Booth #310

Cambridge Isotope Labs., Inc.
Booth #109

Cameca Instruments, Inc.
Booth #808

CCL Systems
Booth #103

*Ceramaseal
Booth #710

Cryomagnetics, Inc.
Booth #403

Cryosystems, Inc.
Booth #112

Denton Vacuum
Booth #108

Eaton Corporation
Booth #501, 502

EDAX International
Booth #407

EG & G Princeton Applied Research
Booth #304

Elsevier Science Publishing Co.
Booth #113

Charles Evans & Associates
Booth #309

*Gatan, Inc.
Booth #607, 608

Gaertner Scientific
Booth #404

GEC Avionics Ltd.
Booth #303

'General lonex
Booth #503, 504

Granville-Phillips
Booth #603

Hitachi Scientific Instruments
Booth #110, 111

Huntington Mechanical Labs.
Booth #904

Innovative Technology
Booth #206

Instruments SA, Riber Div.
Booth #506, 507

'International Scientific Instruments, Inc.
Booth #508

Ion Beam Technologies
Booth #105

Ion Tech, Inc.
Booth #305

'Janis Research Company
Booth #902

JEOL USA Inc.
Booth #301

Journal of Materials Research
Booth #929

Keithley Instruments, Inc.
Booth #408

Kevex Corporation
Booth #914

'Kimball Physics Inc.
Booth #703, 704

Kluwer Academic Publishers
Booth #918

Lake Shore Cryotronics, Inc.
Booth #802

Lambda Physik
Booth #203

'Laser Science, Inc.
Booth #209, 210

Lecroy Research Systems
Booth #906

Kurt J. Lesker Co.
Booth #701

Leybold-Heraeus Vacuum Products, Inc.
Booth #605, 606

Materials by Metron
Booth #921

Micron Optics, Inc.
Booth #707

'Microscience, Inc.
Booth #601, 602

MKS Instruments
Booth #807

MMR Technologies
Booth#610

National Electrostatics Corp.
Booth #803

Neslab Instruments, Inc.
Booth #811

Netzsch Inc.
Booth #307

*NGS Associates Inc.
Booth #409

Nicolet/Xentronics
Booth #106

Oriel
Booth #925, 926

Oxford Instruments N.A. Inc.
Booth #609

Perkin-Elmer Physical Electronics
Booth #908

Phillips Electronic Instruments &
EDAX International
Booth #405, 406, 407 .

'Photon Technology International
Booth #907

'Physicon Corporation
Booth #911

Physitec Corporation
Booth #912

Plasma Therm
Booth #100

'Plenum Publishing Corp.
Booth #923

Polymer Laboratories
Booth #202

'Princeton Gamma-Tech, Inc.
Booth #705, 706

Questek, Inc.
Booth #401, 402

Rigaku USA
Booth #509, 510

Rudolph Research
Booth #709

Scintag, Inc.
Booth #924

Semiconductor Processing Co.
Booth #916

Siemens-Allis
Booth #207, 208

Sohio Engineered Materials Co.
Booth #810

South Bay Technology, Inc.
Booth #410

Spectramass, Inc.
Booth #708

'Spire Corporation
Booth #903

Stanford Research Systems
Booth #104

Structure Probe/SPI Supplies
Booth #604

Surface Alloys Corporation
Booth #920

Surface Science Laboratories
Booth #702

Tamarak Scientific
Booth #910

Thermionics Labs, Inc.
Booth #809

Tracor Northern/Tracor X-Ray
Booth #204, 205

UHV Instruments, Inc.
Booth #804

Varian Associates
Booth #905

VG Instruments, Inc.
Booth #919

'See advertisement in this issue of the MRS BULLETIN
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Use escalator
or elevator to
Fourth Floor

THE WESTIN HOTEL
Copley Place Boston

Copley Place
Shopping Gallery

From Second Floor
use elevator or escalator

to Mall

Marriott
HOTEl.S'RESORTS

BOSTON MARRIOTT HOTB. COPLEY PLACE

America Ballroom
Fourth Floor

THE WESTIN HOTEL
Copley Place Boston \ AMERICA SOUTH

J
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NOW AVAILABLE FROM MRS

Proceedings of the
1984 MRS-Europe Meeting

(Strasbourg — June 5-8, 1984)

Poly-Micro-Crystalline and Amorphous Semiconductors
Edited by P. Pinard and S. Kalbitzer

This volume contains 101 papers on two subject areas: (1) structure of grain boundaries via electron
microscopy and passivation of these boundaries by hydrogen and other materials and (2) amorphous
and micro-crystalline silicon, particularly electronic optical properties, preparation and devices, and
structural problems. Invited speakers included: A. Bourret, F. Wald, C. Belouet, J. Revel, E. Sirtl, J.
Werner, S. Veprek, L. Ley, G. Austin, D. Weaire, A. Chenevas-Paule, and J. Magarino.

MRS Members: $52.00
Foreign Nonmembers: $400 FF (order from Les Editions de Physique)

U.S. Nonmembers: $62.00
Order Code: R-1

Amorphous Metals and Non-equilibrium Processing
Edited by M. Von Allmen

Topics span melt quenching, ion beams and chemical processes, ultrarapid quenching, recrystalliza-
tion and relaxation, atomic structure and electronic structure. The 48 papers include reports by: R.
Becker, K. H. J. Buschow, J. Hafner, U. Koster, H. Von Lohneysen, E. Luscher, M.-A. Nicolet, P.
Oelhafen, M. Piecuch, K. Samwer, F. Spaepen, B. Stritzker, and A. R. Yavari.

U.S. Nonmembers: $50.00
Order Code: R-2

MRS Members: $40.00
Foreign Nonmembers: $300 FF (order from Les Editions de Physique)

Induced Defects in Insulators
Edited by P. Mazzoldi

The volume consists of 37 papers on various topics on the interaction of radiation with insulating
materials, including distribution of light ions and foil destruction after implantation of organic
polymers, plasma erosion of nonmetal first wall materials in fusion devices, opto-electronic materials
for data processing, radiation effects in glass fiber cables, electron-beam irradiation of electronic
devices, analysis techniques in insulators (including nuclear techniques for hydrogen detection, ESR,
AES, ESCA, and optical spectroscopy), and laboratory simulations which provide information on
organic molecules in interstellar solids and on the potential abiotic formation of biomolecules in space.

MRS Members: $34.00
Foreign Nonmembers: $250 FF (order from Les Editions de Physique)

U.S. Nonmembers: $44.00
Order Code: R-3

Send prepayment to Materials Research Society, 9800 McKnight Road, Suite 327, Pittsburgh, PA 15237;
telephone (412) 367-3012.

Outside the U.S., order from Les Editions de Physique, Avenue du Hoggar, B.P. 112, Zone Industrielle de
Courtaboeuf, 91944 Les Ulis-Cedex, France; telephone 907 36 88.
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DINING DIRECTORY
1985 MRS Fall Meeting Boston, Massachusetts

FOOD AND BEVERAGE OUTLETS

Westin Hotel /Boston Marriott Copley Place

BREAKFAST:

Westin Hotel
Brassiere (1st floor)

Boston Marriott Copley Place

Singleton's (2nd floor)
Gourmelli's (2nd floor)

LUNCH:

Westin Hotel

Brassiere (1st floor)
Turner Fisheries (1st floor)
Symposium X (4th floor)

6:30 a.m. - 11:00 p.m.

6:30a.m. - 11:30a.m.
6:30a.m. - 11:30a.m.

6:30a.m. - 11:00p.m.
11:30 a.m. - 10:00 p.m.
11:45 a.m. - 12:30 p.m.

offers a cash snack bar for Symposium X attendees

Boston Marriott Copley Place

Singleton's (2nd floor)
Gourmelli's
Terrace Bar
Exhibit Hall

11:30 a.m. - 2:30p.m.
11:30 a.m. - 2:00 p.m.
11:30 a.m. - 2:00 p.m.

offers a cash snack bar
consisting of lunch items

exclusively for MRS members
Tuesday, Wednesday and Thursday.

(2nd floor)
(2nd floor)
(3rd floor)

DINNER:

Westin Hotel

Brassiere (1st floor)
Turner Fisheries (1st floor)
Ten Huntington (2nd floor)

Boston Marriott Copley Place

Singleton's (2nd floor)
Gourmelli's (2nd floor)
Speedwell's (2nd floor)

6:30 a.m. - 11:00 p.m.
11:30 a.m. - 10:00 p.m.
6:00 p.m. - 10:00 p.m.

5:00 p.m. - 10:30 p.m.
5:00 p.m. - 9:00 p.m.

5:00 p.m. - 10:00 p.m.
(Monday - Thursday)
6:00 p.m. - 11:00 p.m.

(Friday - Saturday)

BOSTON DINING FACILITIES

Another Season Restaurant
97 Mount Vernon Street
Boston 02108
(617) 367-0800

Anthony's Pier 4
140 Northern Avenue
Boston 02210
(617) 423-3636

'Benihana Restaurant
201 Stuart Street
Boston 02116
(617) 542-1166

*Cafe Budapest
90 Exter Street
Boston 02117
(617) 266-1979

Chef Chang
1006 Beacon Street
Brookline 02146
(617) 277-4226

China Pearl
9 Tyler Street
Boston 02111
(617) 426-4338

Cricket's
101 S. Market Bldg.
Faneuil Hall Marketplace
Boston 02108
(617) 277-3434

*Davio's Restaurant
269 Newbury Street
Boston 02116
(617) 262-4810

*57 Restaurant
200 Stuart Street

Boston 02116
(617) 423-5700

Gallagher Restaurant
55 Congress Street

Boston 02109
(617) 523-6080

Gloucester House Restaurant
Seven Seas Wharf
Gloucester 01930

(617) 283-1812

Hilton at Colonial/
Page's at Colonial

Route 128
Wakefield 01880

(617) 245-9300

The Bay Tower Room
60 State Street

33rd Floor
Boston 02109

(617) 723-1666

The Ground Round
Prudential Center

Boston 02199
(617) 247-0500

The Hampshire House
84 Beacon Street

Boston 02108
(617) 227-9600

The

*Du Barry Restaurant Francais
159 Newbury Street
Boston 02116
(617) 262-2445

Legal Seafood Restaurant
Boston Park Plaza Hotel

Boston 02116
(617) 426-4444

Top of the Hub
Prudential Center

Boston 02116
(617) 536-1775

'Close proximity to Copley Place

Boylston Street has numerous fast food places for the gourmet
on the go!
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For Your Convenience . . .

USE MASTERCARD OR VISA

Charge your MRS registration fee
or publications order

on MasterCard and VISA.*

Inquire at the Registration Desk.

PROCEEDINGS OF 1985 MRS SPRING MEETING
Send prepayment to Materials Research Society

9800 Mcknight Road, Suite 327, Pittsburgh, PA 15237; telephone (412) 367-3012.

Volume 45
Ion Beam Processes in Advanced Electronic Materials and Device Technology,
edited by F. H. Eiscn, T. W. Sigmon. and B. K. Appleton (appro*. 58 papers) ISBN: 0-931837-10-3

Prices: MRS Members — $35 U. S. Nonmembers — $42 Foreign Nonmemhers — $48

Volume 46

Microscopic Identification of Electronic Defects in Semiconductors,
edited by N. M. Johnson, S. C. Bishop, and C. D. Watkins (appmx. 82 pipers) ISBN: 0-931837-11-1

Prices: MRS Members — $41 U. S. Nonmembers — S50 Foreign Nonmembers — $57

Volume 47
Thin Films: The Relationship of Structure to Properties,

edited fay C. R. Aite and K. S. SreeH.iis/i,i fjpprox. 4 i papers) ISBN: 0-931U37-12-X
Prices: MRS Members — $30 U. S. Nonmembers — $35 Foreign Nonmembers — $42

Volume 48

Applied Materials Characterization
edited by W. K*tz*nd P. Willwms (jpprox. 6-J paper-,) ISBN: 0-931017-13-8

Prices: MRS Members — $41 U. S. Nonmembers — $50 Foreign Nonmembers — $57

Volume 49

Materials Issues in Applications of Amorphous Silicon Technology,
edited by D. Adler, A. Mddan. <ind M. J. Thompson (<ipprox. 60 papers) ISBN: 0-9318.37-14-6
Prices: MRS Members — $35 U. S. Nonmembers — $42 Foreign Nonmembers — $48
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NEW SHORT COURSES
In Conjunction With 1986 MRS Spring Meeting

The Ma te r i a l s Research Society will offer a ser ies of in tens ive shor t courses in conjunct ion with the
1986 MRS Spr ing Meet ing in Palo Alto, California dur ing the week of Apri l 15-19. The ten ta t ive program
will feat are a p p r o x i m a t e l y 8 new courses in add it ion to some ol the current ly popular MRS courses . Some
courses will be offered as "packages" over the five-day period.

New courses which may be offered in the Spr ing p rogram include:
Microelec t ronic Packag ing Technology
P lasma Etching for Microelec t ronic Fabr ica t ion
Compute r Ass i s t ed X-Ray Diffraction A n a l y s i s
Analy t ica l Electron Microscopy

Design and Appl ica t ion of Vacuum and P lasma Process ing S y s t e m s
P la sma Deposi t ion
Technology of Hand l ing H a z a r d o u s Gases
Con tamina t ion Control for the Microe lec t ronics I n d u s t r y

Popular current MRS courses may also be offered:
Liquid Phase Ep i t axy
Vapor Phase Epi taxy
Molecular Beam Epi taxy
Ion I m p l a n t a t i o n / R a p i d T h e r m a l Annea l ing
Films and Coal ings for Engineer ing App l i ca t ions
Surface and Thin Film A n a l y s i s

A desc r ip t ive Short Course P rog ram brochure and course out l ine is ava i lab le from MRS H e a d q u a r t e r s . Or
look in the upcoming issue of the BULLETIN for complete de ta i l s of the p rogram.

Direct inqui r ies to: Michael Alber ly , Ma te r i a l s Research Society, 9800 McKnight Road, Sui te 327,
P i t t sburgh , PA 15237; Te lephone (412) 367-3003

PLEASE GIVE MRS YOUR OPINION
We hope that you find the 1985 MRS Fall Meeting to be a stimulating forum and a valuable source of information for your
research interests. Please take a few minutes and help MRS plan future meetings that will continue to serve your needs
and those of your colleagues. Keep in mind that the Society focuses on interdisciplinary areas in materials research of
current or growing interest.

Symposium Topic Suggested Symposium Organizer Affiliation and Telephone No.

I am interested in organizing a symposium:

Topic

Name _ Affiliation

Other comments about MRS meetings or this meeting in particular

i Please return this form to the Registration area in the Boston Marriott or mail to: John B. Ballance, Materials Research Society, 9800
! McKnight Road, Suite 327, Pittsburgh, PA 15237.
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PUBLICATIONS FROM 1985 MRS FALL MEETING
The following prices are effective until March 30,1986. Prices after this date will be higher.

Order your copies today to receive priority shipment.

PROCEEDINGS

A Beam-Solid Interactions and Phase
Transformations

B Rapid Thermal Processing

C Semiconductor on Insulator and Thin Film
Transistor Technology

E Thin Films—Interfaces and Phenomena

G Biomedical Materials

H Layered Structures and Epitaxy

I Phase Transitions in Condensed Systems—
Experiments and Theory

J Rapidly Solidified Alloys and Their Mechanical
and Magnetic Properties

K Oxygen, Carbon, Hydrogen, and Nitrogen in
Crystalline Silicon

L Defect Properties and Processing of High-
Technology Nonmetallic Materials

P Defects in Glasses

Q Materials Problem Solving with the Transmission
Electron Microscope

R Computer-Based Microscopic Description of the
Structure and Properties of Materials

S Cement-Based Composites: Strain Rate Effects
on Fracture

T Fly Ash and Coal Conversion By-Products:
Characterization, Utilization and Disposal II

Y Frontiers in Materials Education

EXTENDED ABSTRACTS

D Beam Induced Chemical Processes

N Fractal Aspects of Materials

O Nonlinear Optical Materials

MRS Members
& Fall Meeting U.S. Foreign

Attendees Nonmembers Nonmembers

$32

$30

$24

$24

$24

$38

$36

$30

$30

$30

$43

$30

$32

$39

$33

$34

$32

$28

$32

$33

$28

$33

$36

$38

$47

$40

$41

$38

$34

$38

$40

$34

$40

$41

$43

$52

$45

$46

$43

$39

$43

$45

$39

$45

$41

$35

$35

$35

$5

$5

$5

$7

$7

$7

$7

$7

$7

Quantity Total

TOTAL

Complete payment and shipping information on back of this form.
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OTHER MRS PROCEEDINGS
Special Prices for MRS Members and 1985 Fall Meeting Attendees Only*

PRICE FOR
MRS

MEMBERS QUANTITY TOTAL VOLUME

PRICE FOR
MRS

MEMBERS QUANTITY

C Scientific Basis for Nuclear Waste $48.00
Management III

I Laser and Electron-Beam Solid $36.00
Interactions and Materials Processing

6 Scientific Basis for Nuclear Waste $48.00
Management IV

11 Scientific Basis for Nuclear Waste $48.00

Management V

12 In-Situ Composites IV $32.00

15 Scientific Basis for Nuclear Waste $48.00

Management VI

16 Nuclear Radiation Detector Materials $32.00

20 Intercalated Graphite $36.00

23 Energy Beam-Solid Interactions and $55.00
Transient Thermal Processing

24 Defect Properties and Processing of High- $40.00

Technology Non-Metallic Materials

25 Thin Films and Interfaces II $55.00

26 Scientific Basis for Nuclear Waste $60.00
Management VII

27 Ion Implantation and Ion Beam $55.00
Processing of Materials

28 Rapidly Solidified Metastable $40.00
Materials

29 Laser-Controlled Chemical $40.00
Processing of Surfaces

30 Plasma Processing and Synthesis $36.00

of Materials

31 Electron Microscopy of Materials $36.00

32 Better Ceramics Through Chemistry $45.00

33 Comparison and Thin Film Transistor $45.00

and SOI Technologies

34 Physical Metallurgy of Cast Iron $48.00

NEW IN 1985
35 Energy Beam-Solid Interactions $36.00

and Transient Thermal Processing/1984
36 Impurity Diffusion and Gettering in $25.00

Silicon

37 Layered Structures, Epitaxy, and $36.00
Interfaces

Name .

Institution .

Address

City . State.

38

39

40

41

42

43

44

45

46

47

48
49

50*

EA-1

EA-2

EA-3

Plasma Synthesis and Etching of $30.00

Electronic Materials

High-Temperature Ordered Intermetallic $30.00

Alloys

Electronic Packaging Materials Science $25.00
Advanced Photon and Particle Techniques $30.00

for the Characterization of Defects in

Solids

Very High Strength Cement-Based $25.00

Materials

Fly Ash and Coal Conversion By-Products: $20.00
Characterization, Utilization and Disposal

Scientific Basis for Nuclear Waste $45.00

Management VIII

Ion Beam Processes in Advanced $35.00
Electronic Materials and Device
Technology

Microscopic Identification of $41.00
Electronic Defects in Semiconductors

Thin Films: The Relationship of Structure $30.00

to Properties

Applied Materials Characterization $41.00

Materials Issues in Applications $35.00
of Amorphous Silicon Technology

TO BE PUBLISHED EARLY 1986
Scientific Basis for Nuclear Waste $45.00

Management IX
*Member price after December 16, 1985 is $50.00.

EXTENDED ABSTRACTS
Laser Chemical Processing of Semi- $5.00

conductor Devices, 1984

Graphite Intercalation Compounds, 1984

Alloy Phase Diagrams, 1984
Fractal Aspects of Materials: Metal

and Catalyst Surfaces, Powders and
Aggregates, 1984

$5.00

$5.00

$5.00

Total

less 10% for every 5 books up through Volume 50

Subtotal

Total from other side

Prepayment Required Grand Total

. Z i p . . Country .

Card Number.

D Cash • Check • Traveler's Checks • MasterCard • VISA

Signature Expiration Date .

Materials Research Society, 9800 McKnight Road, Suite 327, Pittsburgh, PA 15237; (412) 367-3012

"Contact MRS for Nonmember Prices
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Visit PLENUM at Booth 923!
APPLIED SUPERCONDUCTIVITY,
METALLURGY, AND PHYSICS OF
TITANIUM ALLOYS
Volumes 1 & 2
by E. W. Collings
An encyclopedic treatise on the physical and mechanical metallurgy,
low-temperature physics, and superconducting properties of titanium-
based alloys, particularly Ti-Nb. Collings traces the technical develop-
ment of hard type-II superconductors from the bench-top superconduc-
tive property measurements of the 1960s to the design, fabrication, and
testing of the stable low-loss, high-current composite monolithic and
cabled conductors currently in use. Volumes in the International
Cryogenics Monograph Series.

Volume 1: Fundamentals
0-306-41690-5/771 pp. + index/ill. /1985/S97.50

Volume 2: Applications
0-306-41691-3/623 pp. +
two-volume set: $160.00

index/ill./1985/$87.50

NONMETALLIC MATERIALS AND
COMPOSITES AT LOW
TEMPERATURES 3
edited by Giinther Hartwig and David Evans
This collection of the latest research in the field of nonmetallic materials
at low temperatures presents the results of standard and composite
materials characterization by practicing engineers and researchers. A
volume in the Cryogenics Materials Series.
0-306-42117-8/proceedings/245 pp. + index/ill./1986/S49.50

FIBER OPTICS
Technology and Applications
by Stewart D. Personick
Dr. Personick, with fifteen years of research and development experience
in the field, explains the basic technology and outlines a wide variety of
applications including telecommunications point-to-point digital trunks, data
links, local area networks, wideband distribution networks, analog links,
and sensing systems. Readers will gain a working knowledge of the com-
ponents and subsystems involved and a clear understanding of the existing
and potential implications of fiber optics. A volume in the series Appli-
cations of Communications Theory.
0-306-42079-1/270 pp./ill./1985/S45.00
text adoption price on orders of six or more copies: $29.50

LIQUID PHASE SINTERING
by Randall M. German
Focusing on fundamentals and universal characteristics, this book pre-
sents current knowledge on liquid phase sintering. Chapters discuss the
basic phenomena, processes, techniques, and technological factors of li-
quid phase sintering and survey its diverse commercial and technological
applications.
0-306-42215-8/242 pp. + index/ill./1986/$35.00

PUBLISHING CORPORATION

INNOVATIONS IN
MATERIALS PROCESSING
edited by Gordon Bruggeman and Volker Weiss
Important developments in process modeling and control, processing
from the liquid state, processing of particulates, machining technology
and surface treatments are discussed in this review of recent innovations
in materials processing. Volume 30 in the Sagamore Army Materials
Research Conference Proceedings.
0-306-41839-8/proceedings/534 pp./ill./1985/$79.50

ADVANCES IN MATERIALS
CHARACTERIZATION II
edited by R. L. Snyder, R. A. Condrate, Sr., and
P. F. Johnson
Scientists from a wide range of disciplines have contributed to this
presentation of state-of-the-art summaries of established and new
methods of materials characterization. A total of 32 papers describe
techniques for structural, elemental, phase, surface, interface, and micro-
structure characterization. Volume 19 in the series Materials Science
Research.
0-306-42068-6/proceedings/428 pp./ill./1985/$69.50

STRENGTH OF INORGANIC GLASS
edited by Charles K. Kurkjian
A compilation of reports on recent advances in fracture mechanics and
in the practical and theoretical understanding of the strength of inorganic
glasses. Topics discussed include theory, surface chemistry, flaws, fiber
technology, and strength and fatigue. Volume 11 in the NATO Con-
ference Series VI: Materials Science.
0-306-42096-l/proceedings/560 pp. + index/ill./1985/$89.50

METAL-CONTAINING
POLYMERIC SYSTEMS
edited by John E. Sheats, Charles E. Carraher, Jr.,
and Charles U. Pittman, Jr.
Reports rapid developments in the synthesis, characterization, properties,
and applications of metal-containing polymers, with an emphasis on con-
ductivity and semiconductivity in materials and catalyses. Discussed are
applications of metal-containing polymers in medicine, ion etching, re-
newable resources, nuclear fusion, solar energy conversion, and cable
insulation.

0-306-41891-6/proceedings/534 pp./ill./1985/$79.50

THERMAL CONDUCTIVITY 18
edited by T. Ashworth and David R. Smith
This volume brings together a wide range of current research reports on
aspects of thermal conductivity and closely related properties. Topics
discussed include metastable liquids; solid helium; theory, modeling, and
numerical analysis; liquids and gases; salts, oxides, binary compounds;
metals and alloys; measurement apparatus and techniques; and insula-
tion, composite, geological, ceramics and glassy materials.
0-306-41918-l/proceedings/784pp./ill./1985/$125.00
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