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new product literature. 

Please visit Booth No. 925 at the 
MRS Equipment Exhibit in Boston, 
December 3-5,1991. 
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More 
Energy for Research 

HIGH VOLTAGE ENGINEERING EUROPA B.V 
P.O. Box 99, 3800 AB Amersfoort, The Netherlands, Phone: (+31) 33 - 619741. Fax: (+31) 33 - 615291. Télex: 79100 HIVEC NL 

For Japan: MARUBUN CORPORATION, 8-1 Nihombashi Odemmacho, Chuo-ku, Tokyo, 103 Japan, Phone 03-3639-9861, Fax 03-3661-7473 
For USA and Canada: HVEC, The Schrafft Center, Suite 602, 529 Main Street, Boston, MA 02129, Phone: (617) 241 5000, Fax: (617) 241 5005 
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APPLIED SCIENCE AND TECHNOLOGY, INC. 

Experts in New Diamond 
WOKLD EnEABQUAMTIEIRS 

25%UniformityOver8" 
Diameter 

Optical, Electronic, Thermal 
and Tribological Applications 

10-20mg of Diamond per Hour 

The ail new LADS represents a 
significant advance in New 
Diamond technology. Using a 
rapidly flowing reactant stream, 
LADS will produce higfo quality 
diamond films over large areas 
and complex contours. 
ASTeX is prepared to provide 
processing support for spécial 
applications and help develop 
fixtures for odd shaped items. 

More and Better 
to Corne From... 

Please visit Booth No. 937-938 at the 
MRS Equipment Exhibit in Boston, 
December 3-5, 1991. 

35 Cabot Road'Woburn, MA 01801 «tel: 617/933-5560 «fax: 617/933-0750 
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Others will 
surely follow 

Three years ago, Princeton Gamma-Tech 
developed and introduced the first work-
station-based microanalyzer for advanced 
X-ray and image analysis in the field of 
électron and light microscopy. Some hâve 
followed our lead. Others surely will. 

We're not surprised. For 25 years, PGT's 
breakthroughs and innovations in the com
mercial development of energy dispersive 
spectroscopy hâve been a constant. Hère 
are the latest and best you should know 
more about: 

IMIX™- PGT's IMIX System is designed 
to aid the microscopist with advanced 
X-ray and image analysis. It utilizes a 
SUN SPARCstation™ workstation for true 
multiuser/multitasking capability - with 
32-bit architecture for superior processing 

power and speed. A click of the mouse 
starts X-ray collection or a complète analysis. 
Unsurpassed workstation graphies capabil-
ities permit display of images, graphs and 
analytical data - ail on a single screen. 

Powerful PGT processing and analysis 
software extracts ail the information locked 
within your samples. And analysis of non-
ideal samples is handied automatically with 
unique artificial intelligence-based programs. 
It's a remarkable system. One that increases 
throughput and lab productivité through 
automation and simplicity of opération. 

IMAGIST™ is another PGT leading-edge 
workstation System, designed for light 
microscopy and électron column-based 
image processing and analysis. Also 
SUN SPARCstation™ based, it's an afford-

able and totally complète package for 
automation, acquisition, image processing, 
analysis and présentation. Microscopists can 
quickly collect images, easily extract fea-
tures and data from samples, process and 
analyze them - and then présent results. 

SUPPORT - Technical support at PGT means 
applications support, professional user 
school training, day-to-day technical assist
ance or 24-hour service support. Each is 
readily available to you Worldwide - not 
just in words but in deeds. Ours is an un-
usually strong technical support orienta
tion; we've been perfecting it for 25 years. 

PGT - Leader from the beginning, com-
mitted to stay in front. 

Please visit Booth No. 910-911 at the MRS Equipment Exhibit in Boston, December 3-5,1991. 

HPlGlTl 
—I A Member of the Outokumpu Group 

PRINCETON CAMMA-TECH, INC., 1200 State Road, Princeton, NJ 08540 Tel: 609-924-7310 Fax: 609-924-1729 PCT, UK, Business & Technical Center, #2-4 Mancetter Square, Warington, 

Peterborough PE4 6BX Tel: (733) 324-686 Fax: (733) 324-204 Outokumpu Electronics, P.O. Box 85, SF-02201, Espoo, Finland Tel: +358 0 4211 TLX: 123677 OKEL SF Fax: +358 0 421 2614 

Circle No. 5 on Reader Service Card. 

https://doi.org/10.1557/S0883769400055421 Published online by Cambridge University Press

https://doi.org/10.1557/S0883769400055421


IMIRISI 
BULLETIN 
A Publication of the Materials Research Society 
Volume XVI, Number 11 ISSN: 0883-7694 CODEN: MRSBEA 

November 1991 

POINT DEFECTS 
PARTI 

28 Point Defects in Materials 
Part I: Behavior and 
Characteristics in Différent 
Material Classes 
D.N. Seidman and D. Shi, Guest 
Editors 

33 Vacancies and 
Self-lnterstitials 
H.B. Huntington 

38 Defects in Ceramic Oxides 
A.S. Nowick 

42 Point Defects and Diffusion 
in Semiconductors 
U.M. Gosele and T.Y. Tan 

47 Defects and Diffusion in 
Amorphous Alloys 
R.S. Averback 

54 Defects in High Tc Cuprate 
Superconductors 
Y. Zhu, J. Tafto, and M. Suenaga 

FEATURE 

63 Workshop Identifies 
Scientific, Commercial 
Opportunités for Future 
Thin Film Research and 
Technology 
R.P.H. Chang and J.M. Poate 

INTERNATIONAL 
UNION OF MATERIALS 
RESEARCH SOCIETIES 

70 C-MRS Builds on Past 
Efforts to Form New Society 

MRS NEWS 

72 Geballe Receives Von 
Hippel Award 

73 MRSMedalsGoJo 
MeyersonandSomiya 

74 Graduate Finalists Compete 
for Awardsat 1991 MRS Fall 
Meeting 

75 Bromley to Address 1991 
MRS Fall Meeting 

79 MRS Members Elect 1992 
Officers, Councillors 

79 MRS Establishes David 
Turnbull Lectureship 

DEPARTMENTS 

6 Material Matters 

11 Research/Researchers 

22 From Washington 

27 Resources 

77 Advertisers in This Issue 

78 Journal of Materials 
Research 

84 Upcoming Conférences 

86 Historical Note 

88 Calendar 

94 Classified 

96 Posterminaries 

lorelgn Intoratlllal ntocn> 

(K:X!X!M,X,><,KIK><S 

WtfQi, 9°- • W 

X^XX?'XX -
x xy^x_xyH x v xS 
v v i v v Y j i o~x i *«—• 
('xX^.K^XXX,) 
6 /'> /-'^ r'\ ,-S *K *l-\ J \ ,K -1-

(, 

' (ubilltutional dopant i 

ON THE COVER: Schematic, two-dimensional 
représentation shows various types of intrinsic 
and extrinsic point defects that could be 
présent in an elemental semiconductor crystal 
such as silicon. For more information on this 
topic, see "Point Defects and Diffusion in 
Semiconductors" by U.M. Gosele and T.Y. Tan 
on p. 42. 
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About 
the Materials 

Research Society 

The Materials Research Society (MRS), a 
nonprofit scientific association founded in 
1973, promotes interdisciplinary goal-ori-
ented basic research on ma tenais oftechno-
logical importance. Membership in the So
ciety includes more than 10,000 scientists, 
engineers, and research managers from in-
dustrial, government, and university re
search laboratories in the United States and 
more than 40 countries. 

The Society's interdisciplinary approach 
differs from that of single-discipline profes-
sional societies because it promotes infor
mation exchange across the many technical 
fields touching materials development. MRS 
sponsors two major international annual 
meetings encompassing approximately 50 
topical sy mposia, and also sponsors numer-
ous single-topic scientific meetings. The So
ciety recognizes professional and technical 
excellence, conducts short courses, and fos-
ters technical interaction in local géographie 
régions through Sections and University 
Chapters. 

MRS participâtes in theinternational arena 
of materials research through the Interna
tional Union of Materials Research Societies 
(IUMRS). MRS is an affiliate of the Ameri
can Institute of Physics. 

MRS publishes symposium proceedings, 
MRS Bulletin, journal of Materials Research, 
and other publications related to current 
research activities. 

MRS Bulletin (ISSN: 0883-7694) is pub-
lished 12 times a year by the Materials Re
search Society, 9800 McKnight Road, Pitts-
burgh, PA 15237. Application to mail at 
second class rates has been approved at 
Pittsburgh, PA and at additional mailing 
offices. POSTMASTER: Send address 
changes to MRS Bulletin in care of the Mate
rials Research Society, at the address listed; 
phone (412) 367-3003; Fax (412) 367-4373 

Membership in MRS is $65 annually for 
regular members, $20 for students and re-
tired members. Dues include an allocation 
of $25-($15 for students and retirées) to a 
subscription to MRS Bulletin. Individual 
member subscriptions are for personal use 
only. Non-member subscription rates are 
$88 for one calendar year (12 issues) within 
the U.S.A. and $128elsewhere. Singlecopies 
may be purchased for $15 each. Send sub
scription orderstoSubscription Department, 
Materials Research Society, 9800 McKnight 
Road, Pittsburgh, PA 15237. 

MRS Bulletin is included in Current 
Contents/P/iysi'cal, Chemical & Earth Sci
ences™ and Research Aiert. Back volumes of 
MRS Bulletin are available in 16mm micro
film, 35mm microfilm, or 105mm micro
fiche through University Microfilms Inc., 
300 North Zeeb Road, Ann Arbor, Michigan 
48106. 
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