
1992 MRS Fall Meeting
Boston, Massachusetts

November 30 - December 4

Meeting Chairs:
Carl C. Koch, North Carolina State University

Stephen J. Pennycook, Oak Ridge National Laboratory
Alice E. White, AT&T Bell Laboratories

Traveling deep into the microscopic
world, the 1992 Fall MRS Meeting promises
to be a dynamic and innovative one. This
year's program includes 25 technical sympo-
sia with more than 3200 oral and poster
presentations. New in the regular program
this fall are symposia on fullerene materials,
amorphous insulating thin films, nanophase
and nanocomposite materials, polymer
blends, ordered materials by design,
biomolecular materials, textiles in compos-
ites, and energetic materials. Sessions will be
held in the Marriott and Westin Hotels and in
the theaters of Copley Place.

The session on ordered materials by de-
sign will look at materials synthesis from a
different angle: using synthetic chemistry to
build materials with defined symmetry and
structure, in order to create sensors,
waveguides, liquid crystalline materials, and
tunable LEDs.

The goal of the symposium on polymer
blends is the creation of tunable properties.
This will be accomplished by structuring
blends to make materials with properties
intermediate between the starting materi-
als, or with totally new properties.

The energetic materials symposium in-
corporates such topics as detection of mo-

John A. Armstrong, IBM vice president,
science and technology, will give the ple-
nary address on 'The Changing Role of
Research Both in Industry and the Univer-
sity." His Monday evening address will fo-
cus on the end of the Cold War and the
related emergence of high technology com-
petition on a global scale, and the reap-
praisal of the role of research establishments
both in industry and in universities.

The Von Hippel Award ceremony and
lecture will be given Wednesday evening,
along with the presentation of MRS Medal
Awards and Graduate Student Awards.

At noon on Tuesday, in Symposium X,
the first Turnbull Award Lecture will be
given by Thomas R. Anthony, a physicist at
General Electric and a world leader in low -
pressure metastable diamond growth.

lecular reaction products produced by com-
bustion, separation and recombination of
atoms subjected to shock impacts, and the
monitoring of atomic interactions on a
femtosecond scale.

The session on fullerene materials spans
that topic from superconducting to
endohedral and higher fullerenes. It in-
cludes nanotubes—tiny carbon cylinders,
recently produced in gram quantities, which
have spurred the imagination of researchers
and engineers, inspiring them to dream up
electrically and mechanically versatile nano-
composites.

The symposium on nanocomposites and
nanophase materials will cover everything
from ceramics with better structural proper-
ties to luminescence of quantum confined
silicon crystallites and intercalated
nanocomposites.

A large portion of the symposium on
microcrystalline semiconductors delves in-
to the issues that still confront scientists
working on porous silicon. For example: for
reasons that are still puzzling, the interest-
ing properties of porous silicon rapidly de-
grade while the material is being processed.

The symposium on atomic-scale imag-
ing of surfaces and interfaces will tour the

Special Features
Symposium X will provide a set of lunch

hour reviews designed for the nonspecialist.
An example is Howard Katz' talk on "Tapes,
Tinkertoys, Wires, and Waveguides: Mak-
ing Molecules Stand Up, Sit Down, and
Jump Through Hoops," which describes
how molecular design can lead to desirable
materials. Other topics will include complex
fluids, ordered intermetallics, propellants,
fullerenes, and biomolecular materials.

MRS Medal awardee lectures will be pre-
sented at noon on Friday. At lunch on Thurs-
day, paralleling symposium X, a Grass Roots
Education Session will give people inter-
ested in K-12 science education an opportu-
nity to learn what teachers' needs are in this
area and how technical professionals can
contribute.

atomic world. Videos will demonstrate how
atoms and molecules can be manipulated
and chemical reactions controlled with the
scanning tunneling microscope, and will
show high resolution TEM of silicides form-
ing and phases separating. Photoelectron
diffraction holography, used to image at-
oms and magnetic moments near surfaces,
will be discussed.

The symposium on evolution of surface
and thin-film microstructure will hold four
short afternoon panel discussions, each giv-
ing multiple views on a particular topic. The
panel discussions will be based on results
from a variety of analytical techniques prob-
ing surface roughness of heterostructures,
CVD growth kinetics, misfit accommoda-
tion, and surface diffusion mechanisms.

Other symposia will cover superconduc-
tivity, beam-solid interactions, stability of
microstructures, semiconductor hetero-
structures, chemical perspectives of micro-
electronic materials, laser ablation, silicon
nitride ceramics, small confining systems,
materials theory and modelling, disordered
systems, solid state ionics, intermetallics,
nuclear waste, and suspensions. For a list of
all the technical symposia and session titles,
see the matrix on the following pages.

Monday afternoon from 4:00 to 5:30, MRS
will present a new type of forum, discussing
societal issues of interest to the scientific
community. This is being organized by
Rustom Roy, Penn State.

The technical program will be comple-
mented by short courses and tutorials re-
lated to symposia topics, an extensive equip-
ment exhibit including tabletop displays, a
job placement center, four evenings of poster
sessions, a student mixer on Tuesday
evening, and many other auxiliary events.

For further details about the meeting see
the 1992 MRS Fall Meeting Program, which
has been mailed to all MRS members. If you
need a program or would like to register, call
or fax the MRS Meetings Department
(412)367-3003; fax (412)367-4373.
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FORTHCOMING FROM MRS. . .
AT SPECIAL PRE-MEETING PRICES

1992 FALL MEETING SYMPOSIUM PROCEEDINGS
Place your order now for proceedings from the 1992 MRS Fall Meeting in Boston and SAVE!

You'll receive your books as soon as they are published.

SPECIAL PRE-MEETING PRICES EFFECTIVE UNTIL DECEMBER 15,1992.
After that, pay the higher price on the right.

A: Beam-Solid Interactions — Fundamentals
and Applications
Editors: MA. Nastasi, N. Herbots,
L.R. Harriott, R.S. Averback
ISBN: 1-55899-174-3 Code: 279-B
$46 $58 MRS Members
$58 $67U.S.List
$67 $77 Foreign

B: Evolution of Surface and Thin Film
Microstructure
Editors: H.A. Atwater, E. Chason,
M. Grabow, M. Lagally
ISBN: 1-55899-175-1 Code: 280-B
$46 $58 MRS Members
$58 $67U.S.List
$67 $77 Foreign

D: Semiconductor Heterostructures for
Photonic and Electronic Applications
Editors: D.C. Houghton, C.W. Tu, R.T. Tung
ISBN: 1-55899-176-X Code: 281-B
$46 $58 MRS Members
$58 $67U.S.List
$67 $77 Foreign

E: Chemical Perspectives of Microelectronic
Materials III
Editors: C.R. Abernathy, C.W. Bates,
D.A. Bohling, W.S. Hobson
ISBN: 1-55899-177-8 Code: 282-B
$46 $58 MRS Members
$58 $67U.S.List
$67 $77 Foreign

F: Microcrystalline Semiconductors —
Materials Science & Devices
Editors: Y. Aoyagi, L.T. Canham,
P.M. Fauchet, I. Shimizu, C.C. Tsai
ISBN: 1-55899-178-6 Code: 283-B
$48 $60 MRS Members
$60 $69U.S.List
$69 $79 Foreign

G: Amorphous Insulating Thin Films
Editors: J. Kanicki, R.A.B. Devine,
W.L. Warren, M. Matsumura
ISBN: 1-55899-1794 Code: 284-B
$48 $60 MRS Members
$60 $69U.S.List
$69 $79 Foreign

I: Laser Ablation in Materials Processing —
Fundamentals and Applications
Editors: B. Braren, J. Dubowski, D. Norton
ISBN: 1-55899-180-8 Code: 285-B
$44 155 MRS Members
$55 $63 US. List
$63 $72 Foreign

J: Nanophase and Nanocomposite Materials
Editors: S. Komarneni, J.C. Parker, G.J. Thomas
ISBN: 1-55899-181-6 Code: 286-B
$44 $55 MRS Members
$55 $63U.S.List
$63 $72 Foreign

K: Silicon Nitride Ceramics — Scientific and
Technological Advances
Editors: I-W. Chen, P.F. Becher, M. Mitomo,
G. Petzow, T-S. Yen
ISBN: 1-55899-182-4 Code: 287-B
$44 $55 MRS Members
$55 $63U.S.List
$63 $72 Foreign

L: High-Temperature Ordered Intermetallic
Alloys V
Editors: I. Baker, J.D. Whittenberger,
R. Darolia, M.H. Yoo
ISBN: 1-55899-183-2 Code: 288-B
$48 $60 MRS Members
$60 $69 U.S. List
$69 $79 Foreign

M: Flow and Microstructure of Dense
Suspensions
Editors: L.J. Struble, C.F. Zukoski, G. Maitland
ISBN: 1-55899-184-0 Code: 289-B
$48 $60 MRS Members
$60 $69U.S.List
$69 $79 Foreign

N: Dynamics in Small Confining Systems
Editors: J.M. Drake, D.D. Awschalom,
J. Klafter, R. Kopelman
ISBN: 1-55899-185-9 Code: 290-B
$48 $60 MRS Members
$60 $69U.S.List
$69 $79 Foreign

O: Materials Theory and Modelling
Editors: P.D. Bristowe, J. Broughton,
J.M. Newsam
ISBN: 1-55899-186-7 Code: 291-B
$48 $60 MRS Members
$60 $69U.S.List
$69 $79 Foreign

S: Biomolecular Materials
Editors: S.T. Case, J.H. Waite, C. Viney
ISBN: 1-55899-187-5 Code: 292-B
$48 $60 MRS Members
$60 $69 US. List
$69 $79 Foreign

U: Solid State Ionics III
Editors: G-A. Nazri, J-M. Tarascon,
M. Armand
ISBN: 1-55899-188-3 Code: 293-B
$48 $60 MRS Members
$60 $69 US. List
$69 $79 Foreign

V: Scientific Basis for Nuclear Waste
Management XVI
Editors: C.G. Interrante, R.T. Pabalan
ISBN: 1-55899-189-1 Code: 294-B
$44 $58 MRS Members
$55 $|3 U.S. List
$63 $7t Foreign

W: Atomic-Scale Imaging of Surfaces and
Interfaces
Editors: D.K. Biegelson, D.S.Y. Tong,
D.J. Smith
ISBN: 1-55899-190-5 Code: 295-B
$48 $60 MRS Members
$60 $69 US. List
$69 $79 Foreign

Y: Structure and Properties of Energetic
Materials
Editors: R.W. Armstrong,}.]. Gilman
ISBN: 1-55899-191-3 Code: 296-B
$48 $60 MRS Members
$60 $69 US. list
$69 $79 Foreign

ORDER FROM:
MATERIALS RESEARCH SOCIETY

9800 McKnight Road, Pittsburgh, PA 15237, (412) 367-3012; FAX (412) 3674373.

In Europe, Africa, or the Middle East, contact: Clarke Associates - Europe Ltd.,
13a Small Street, Bristol BS11DE, England; Phone: 0272 268864; FAX 0272 226437
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Symposium Location
Monday, November 30

a.m. p.m. eve
Tuesday, December 1

a.m. p.m. eve
AA5: Posters IAA: Fullerenes Salon AfB(M) AA1: Superconductivity I AA2: Tubules/Novel Structures AA3/H4: Superconductivity II

Salon E (M)
AA4: Functionalization Chemistry

A: Beam-Solid Interactions America South
(W)

A1: Computer Simulations A2: Electronic Excitation
A3: Radiation Damage in

Semiconductors

A4: Posters A5: Optical Materials Damage
A6: Damage in Ceramics

A7: Amorphization by Particle
Beams

A8: Recrystallization

B: Surfaces Thin Film
Microstmctures

America North
(W)

B1: Surface Microstructure B2: Surface Diffusion B3/W2: Surface Evolution at High
Resolution

B4: Chemical Vapor Deposition B5: Posters

C: Stability of Microsctures Salon G(M) C1: Morphological Stability I C2: Morphological Stability II C3: Posters C4: Grain Boundary Controlled
Stabilities

C5: Complex Microstmctures

D: Semiconductor
Heterostructures

America Center
(W)

D1: lll-VEpttaxy D2: Ill-V Structures D3: Ill-V Devices D4: Si-Ge Epitaxy

E: Chemical Perspectlw
01 Microelectronics

Staffordshire (W) Et: Compound Semiconductor
Growth

E1: (continued)
E2: User Assisted Metallization

L3: Metallization I E4: Metallization II

F: Microcrystalline
Semiconductors

Essex South (W) F1 and F2: Microcrystalline Si I
and II

F3: Si Nanostructure
F4: Si & GE Nanostructure

F5 and F6: Porous Si
Characterization I and II

F7: Microcrystalline Si III
F8: Polysilicon

Amorphous Insulating
Thin Films

Essex West (W) G1: Preparation
S2: Electronic Structure Delects in

Silicon Nitride

G2: (continued)
G3: Memory Devices

H: Superconductors Salon E(M) H1: Fundamentals H2: High Frequency Response of
Superconductors

H3: Posters H4/AA3: Superconductivity II H5: Thin Films and Supertattices

I: Laser Ablation Salon C/D (M) : Polymer Ablation and Materials
Patterning

12: Wide Band-Gap Materials and
Metals

J: NanophaseiNano-
composite Materials

Salon H/l (M) J I. Chemical Synthesis J2: Physical Synthesis

K: Silicon Nitride
Ceramics

Salon J/K(M) Kt: Si, N, Based Ceramics K2: Powder Synthesis K3: Grain Boundary Phases and
Glasses

K4: Microstructure Development

L: Intermetallic Alloys Salon F(M) L1: Structure and Phase Stability L2: Defects L3: Posters L4. Deformation-High Temp.
Strength and Fatigue

L5: Fracture and Environmental
Effects

M: Dense Suspensions Orleans/
•rovincelown (M)

M1: Fundamental Aspects of
Dispersed Suspensions

M2: Flow and Microstructure I M3 Flow& Microstructure II
M4 Flow Behavior of Important

Materials

M5: Cement-Based Materials M6: Posters

N: Dynamics in Small
Confining Systems

Nl : Structure and Dynamics of
Polymers at an Interface A

N2: Structure and Dynamics of
Polymers at an Interface B

N3: Dynamics and
Thermodynamics of Confined

Gases and Liquids A

N3: Dynamics and
Thermodynamics of Confined

Gases and Liquids B

0: Materials Theory
i Modeling

Essex Center (W) 01 : Development In Methods 01 : (continued)
02: Semiconductors

03. Defects and Fracture 04: Alloys and Composites

P: Disordered Systems:
Fractals Scaling, Dynamics

Yarmouth/
Vineyard (M)

PI: Granular Materials P2: Slow Relaxation P3:Geo-and Micro-Mechanics P4: Posters

Q: Polymer Blends Theater 01 : Blends I 02: Blends and Copolymers 03: Posters 04 Structure and Dynamics Q5: Surfaces and Interfaces

R: Ordered Materials
By Design

Theater R1: Surface Multilayers S Polar
Polymer Films

R2: Surface Monolayers R3: Posters R4: Molecular Engineering I R5: Molecular Engineering II

Blomolecular Materials Theater S1: Lessons from Nature S2: Cellular Synthesis

T: M i e s in Composites Adams (W) T1: Modeling and Properties T2: Applications T3: Fibers

U: Solid State Ionics Cape Cod/
Hyannis(M)

111: Insertion Compounds U2: Insertion Compounds U3: Porymer Electrolytes U4: Polymer Electrolytes and
Electrodes

V: Nuclear Waste
Management

Theater V1: Radionjclide Chemistry I V2: Radionuclide Chemistry II
V3: Spent Fuel

V4: Container Alteration

V5: Natural Analogues
V6: Near-Field Interactions

V7: Microbiological Influenced
Corrosion

W: Atomic Scale Imaging I. George B/C/D
(W)

W1 W2/B3 Surface Evolution at High
Resolution

American North (W)

W3 W4: Posters

X: Frontiers of
Materials Research

X1:12:05-1:25
Salon C/D(M)

Turnbull Lecture
X2:12:05-1:25

Salon F (M)

Y: Energetic Materials Essex East (W) Y1: Structure and Stability Y2: Deformation, Fracture and
Initiation

Y3: Shock Phenomena M: Crystals: Growth and Behavioi
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Wednesday, December 2
a.m.

AA6: Enddhedral and Higher
Fullerenes

A9: Ion Implantation in Metals

A10: Beam Applications in

Semiconductors

B6: Surface Evolution: Adatoms,

Steps and Morphology

C7: Instabilities Induced by

External Fields

06: Photonic Properties ol Si

Heterostructure

E6: Novel Si Based Materials

F10: Laser Processing ol

Polysilicon

Fi t : Thermal Processing

G4: Preparation of

Silicon Dioxide

G5: SiO2 Delects

H7: Flux Pinning and Critical

Currents

13: Pulsed Laser D e i " - M M

Dynamics

J3: Nanocomposite M '

K5: S3 N, Alloys and & « • i

L6: Material Proce <•>

M7: Ceramic Mati •

N5/P5: Flow/Relaxatiot

Media

Yarmouth/Vineyar l . '

05: Surfaces, Grow i ' • '

Transport

P5/N5: Flow/Relaxation ' »

Media

06: Polymer Ble •"

R6: Conjugated Pol. •»•

S3: Non-Cellular Syr ' •

U5 Theory

V8: Glass and Crystal! '• •'.

Forms

V9: Glass Leach n

W5

• ' • it .- . . . im.i ' . •
Dynamics

p.m.
AA7: Solid Cm

A11: Finely Focused Beams

B7: Interface Roughness

C8: Instabilities in Thin Films

D7: II-VI and IV-VI Semiconductor

Heterostructures

E7: Si Materials

FI2: Si Nanostructure Theory

F13: Porous Si Passiv..i i

G5: (continued)

G6: Silicon OxynitrideTI : l n

H8: Vortices and Flux Motion

11 I'! '1,1 i

" l 1 • ' l i | I M P

, i : M HI . '

K' M -

1 f . l i . • • '

N I'M

'••
Ml ..I.I 1 ' .. '1 ..
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•' N ••!. , i h .
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1 p.'1 II1 .
,1,11'

eve

F14: Posters

1.1 p. •

•. ft. ,

- . ,

'1 . 1 ••.

P. 'LI

1 1.

, i : v •

Thursday, December 3
a.m.

•'•-'«• Superconductivity III

'• - - i ct Ion Beam Deposition
' 1: Kinetics SIBAD

K- rientation in Epitaxy
*' ','isfit Accommodation

W -, i i , .-" M.'ii ... : n

- M , . : •..

F15: lll-VQuar'.i n l -

F16: HIV and II-VI Quantum Dots I

}7: TFT's and Submicron Devices

H10: Junctions and Thin-Film

Devices

r . . i... i.|.. . i
I. i 1 '-I.!.

i> . i i i . i . ' it i '|.nii. in

•" ."I . ll. 1

' M. i . . •.

'1-

r I !.• 1. I'll

, 1' 1
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N il 1 1 -*l 111 .
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•|.H

MI...I Ml ni l ' , 1

1" '.' II 1

. 1' i1 ' •• in- A.
i,,,|.,|. 1'., . ' i

•!•

p.m.
AA9: Nonlinear Optics and

Surfaces

A14:IBAD Applications

A15: Laser Processing and

Surface Modification

B10: Misfit Accommodation

Mechanisms

M r.i • •• i

f »U 'Mil.'i I I - . , »'n
1- II i-j i.

1 .Mil
F18: Porous Si

G8: Low and High Dielectric

Constant Materials

H11: Applications

Ii L i . ' ,i . ill

r F :'>;•;•!, il '

V- • • • • • . ,.i

1 in '. . • ••! I I . 1 UP

in l'i II- ,1 .i in ,' 1

J. A .ill n
|.'.| I I.V.I it,''

l.J >,< , | | | | , " I

.". r.,
11.1 •• ' • i. ' , n

l.n i , >.'

- ' l ' i - .'
, .i F'.'J.

-. 'linil :;.. Inn
• i - l . ' . M . I A I '.'

eve
AA10: Posters

A16: Posters

A17: Posters

B i t : Posters

I •, Ih, M

in P.

G9: Posters

H12: Posters

I ,1. '

Friday, December 4
a.m.

AAHrCsoandCn

A18: Ion Beam Mixing

A19: Buried Layers SMesotaxy

B12: Surfactants

B13: Structure/Properties

|.':i», M n;.l i,..|.,|.,

Properties/Devices of P s

land II

G10:S01 Technok-i.

G11: Dielectrics lor Pass, i m i

Compound Semicondi •

H13: Single Cryst;

H14/I8: Pulsed Laser DEJ.._.I . . - , .

Salon C/D(M)

!.- H ' i , . • i . . n i

,11 ..Hi. i MM, I I

In .'.1.

p.m.

B14: Solid Phase Epitaxy

B15: Diamond Thin Films

i r. h i. ',• i !•

.1 .. / .

I..11 it,1

VI ' * IA* •!.•. . . - I I -
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TRAVEL ARRANGEMENTS
The official travel management company for the Materials Research Society's 1992 Fall Meeting is the Travel Bureau of Sacramento.

They will guarantee the fewest feres on any airline at time of booking. Call and ask for MRS Group 001:
1-800-331-1338 (CA) • 1-800-523-0100 (US.) or 1-800-343-0309 (ID# P3IB)
Monday - Friday, 8:00 a.m. - 5:30 p.m. PDT Alter hours or weekends

FAX: (916) 961-0561 or 1-800-TRVLFAX

MRS meeting attendees receive the following travel benefits and services:
• Lowest fares on any airline guaranteed • Monthly drawings for free hotel stays and car rentals
• Free flight insurance of $500,000
• Computerized driving instructions from Boston-Logan

International Airport to your hotel

«Car rental savings
- Vouchers for discounts on vacation packages

AIRUNE TICKETS TO ANYWHERE III THE 50 U M 1 B SUITES, febe

MATERIALS RESEARCH SOCIETY'S 1992 FALL MEETING
HOTEL RESERVATION INFORMATION

When making your reservation, you must mention the Materials Research Society Meeting to receive the special rates.

DEADLINE FOR HOTEL RESERVATIONS: OCTOBER 30,1992
Boston Marriott/Copley Place
Single* $111 Double* $124
Phone: (800)228-9290
Phone: (617) 236-5800 (Direct)
Fax: (617)424-9378
Westin Hotel/Copley Place
Single* $115 Double* $139
Phone: (800) 228-3000
Phone: (617) 262-9600 (Direct)
Fax: (617)424-7483

The Colonnade
Single* $125 Double* $125
Phone: (617)424-7000
Fax: (617)424-1717

The Copley Plaza Hotel
Single* $120 Double* $130
Phone: (617) 267-5300
Fax: (617) 247-6681

I MATERIALS!
RESEARCH
SOCIETY

The Lenox Hotel
Single* $ 99 Double* $109
Phone: (617)536-5300
Fax: (617) 266-7905
Sheraton Boston Hotel & Towers
Single* $110 Double* $110
Phone: (617)236-2000
Fax: (617)236-1702

*plus Massachusetts hotel tax

Short
Course

and
Tutorial

Program

Characterization of Matirials Preregntration Tuition
C-01 Mriam Materials AnalplsTeclMiqaes

Instructors: J i m s A. Borders, Kenneth H Eckelmeyer, and Michael R Keenan
November 30-Decernber 2 $795

C - H Seaming Tueneling Microscopy and Atomic Font Microscopy
•4f* ' Instructor: Dawn A. Bonnell- December 2 S395

C-18 Seaming Eloctm Microscopy: Applications to Electronic Materials
aaa* D a m n
Instructor: Alton D. Romig. Jr • December 2-3 $595

M S TEMSpacimanPrapantioH In mo Physical Sciences
Instructor: Ronald M. Anderson* November 30-December 1 $450

C - » Optical Characterization of HIV Semiconductor Epitaxial Layors
Instructor: Gary W.Wk*s • December 3 $395

C-23 x-HayDimMHaaClHjraclariatlanolSaniicoiidaeterWafm
H I * ' Instructors: Mary Halllwelluid Isabella Bassignana'December 2 $395

C-Z7 Materials Rasaarch and Analysis Using In Situ and Ex Situ
Spactraacopic Ellissaaiatry
Instructor. John A. Woollam- December 1 $395

Preparation amlFibrieatlon oi MawrlBl i
F-M Materials and Fncasslng Aspects si Advanced VLSI Assembly and

Instructor ShankanX Prssad • December 3-5 $795

F-10 Fandamaalals and Applications of hm Beam Assisted Deposition
Instructor: James K Hirvonen • December 2 $395

P-M Film Formation, Adhesion, and Surface Praparalim
Instructor: Donald M Mathw • December 1 $395

P-07 Sal-Gal Pmcaning
Instructors. C. Jeffrey Bnnker and George W Scherer- December 4-5 . ...$595

P-22

Instructor L RalphDawson*November30-0ec«nber1 $5S5

P-23 Exclmtr Laser Ablation and Bchmg of Materials
«(*)> Instructor James H Brannon- November 30 $1*5

P-24 Contamination Control in PWO Systems
H»«li Instructor Donald M. Matlox • December 4 $ 3 *

M-04 Optoelectronic Materials, Procsssss, and Dtvteas
Instructor. Mool C. Gupta • December 4-5 $595

M-15 Biological Procassss for Materials Synthesis
U S * ' Instructor MarkAlper-November30 $385

M-1S Ferroelectric Tnin Films
||S«|1 Instructors' Angus I Kingon and James F. Scott • November 30-0ecember 1 $450

M- V Science and Technology of Hanostmctwei Materials
U S * ' Instructor Horst W Hahn • November 30 $395

M-1B Diamond Films: Growth and Properties
„ . * ' . Instructors' Robert Nemanich. Jeffrey T. Glass, and Jesko Von WMheim
• Decembers. . $395

Special fle^ra/wHanMdjOon OaaSm.' MowmAfr 13, 1992

T-renpilB«nl8 Technology for Thin Film DapaaWM
Instructor. Donald M. Marios • December 3 $395

M O Crystallographic Databases lor Ckamical and Material Analyse*
...a-i Instructors: Alan D. Mighell. Ronald M. Anderson. John R. Rodgers. and
• • Mark Hokmany Coordinator Winnie Wong-Ng • December 4 $395

• • • • • •

Tutorial Program
TP-1 Trapfler<r»Teehnolo«h«RiDtelton8tactering

HO*1 Instiuctors: Donald M. Mattox and Alton D. Bomig, Jr. • November 30 $75
TP-Z Fractals In Materials Science

U S * ' Instructor: James E Marun • November 30 VS

TP-3 Fulleranes
HI* ' - Instructors Mildred S. Dresselhaus and Peter C.Eklund* November 29 $75

• • • • • •

Special Dlicounte
There are special discounted tuition fees tor specific course co i i i b in ib^ fteHIBM
registering three or more persons I t the same time m one MRS Short Course or Tutorial
receive a 20% discount tor the third and an additional persons.

Registration htformatlon
Call (412) 367-3003 or Fax (412) 367-4373 and ask lor the Short Come Office to request a
copy of the short course brochure and information about student scholarships.
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High Temperature Engineering

High Voltage Engineering Euiop.1 V

Huntineton Mechanical Lab* I m :
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