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A NEW 
CLUSTER 
ISBORN 

General lonex acquired by High Voltage Engineering Europa B. V. 
In December 1987 High Voltage Engineering Europa B.V. 

(HVEE) acquired Dowlish Developments Ltd (DD), an 
accelerator tube manufacturer located in the United Kingdom. 

On April 10,1989, HVEE purchased the General lonex 
Analytical Product Group f rom Genus Inc. based in the United 

States. 

Through this acquisition HVEE positions itself as the largest 
and most diverse manufacturer of particle accelerators for the 

scientific and industrial research communities. 

The acquired General lonex (Gl) product lines, which include 
the Tandetron accelerator Systems and Model 4175 RBS 

Analyser, will be manufactured in HVEE's new, well-equipped 
facility in Amersfoort, The Netherlands. 

World wide marketing of ail products from HVEE, DD and Gl 
will originate from HVEE Amersfoort with sales and service 

offices in the USA, Europe and Japan. 

After addition of the newiy acquired products HVEE's product 
lines include: 

- Ion Accelerator Systems 
• Air insulated accelerators up to 500 kV 
• Single ended Van de Graaff accelerators up to 4 MV 
• Tandem Tandetron accelerators up to 3 MV/TV 

- Research ion implanters 
• Beam énergies 10 keV-9 MeV and higher 

- Systems for ion beam analysis 
• Systems for RBS, PIXE, PIGE, NRA, ERD, MACS and 

MEIS 
- Components 

• HV power supplies, électron and ion accelerator tubes, ion 
sources beamline components, beam monitoring 
equipment, UHV sample manipulators, etc. 

Forfurther information on this transaction and product 
literature please contact HVEE in Amersfoort/NL. 

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 

Sales Office for USA & CANADA: Peabody Scientific, P.O. Box 2009, Peabody, MA 01960, USA Phone: (508) 535-0444, Fax: (508) 535-5827 
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High-Temperature Behavior 
D. Wolf and S. Ytp, Guest Editors 

2 6 Grain Boundary Chemistry 
and Reactions in Metals 
C L . Briant 

3 3 Elastic Anomalies in 
Superlattices 
I.K. Schuller, A. Fartash, and 
M. Grimsditch 

3 8 Effects of Atomic-Level 
Disorder at Solid Interfaces 
S.R. Phillpot, D. Wolf, and S. Yip 
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Metal/Ceramic Interfaces 
A.G. Evans and M. Riihle 

51 Interfaces in Structural 
Ceramics 
M.G. Norton and C.B. Carter 

6 0 Nanophase Materials 
Assembled from Atomic 
Clusters 
R.W. Siegel 
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7 0 C-MRS Meets in Beijing 

MRS NEWS 

7 3 Preview: 1990 MRS Fall 
Meeting 

8 4 Call for Papers: 1991 MRS 
Spring Meeting 

DEPARTMENTS 

5 Material Matters 

13 Research/Researchers 

2 0 From Washington 

21 Editor's Choice 

2 2 Research Resources 

6 8 Journal of Materials 
Research 

8 2 Conférence Reports 

8 5 Historical Note 

8 7 Book Reviews 

8 9 Calendar 
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9 6 Advertisers in This Issue 

ON THE COVER: High-resolution transmission 
électron micrograph of a région of nanophase 
lead containing a number of grains. Note that 
most of the grains exhibit fringe contrast and 
that the fringes end abruptly at the grain 
boundaries. (For détails see G.J. Thomas, 
R.W. Siegel, and J.A. Eastman, Scripta Metall. 
ef/Water; 24 (1990) p. 201. 

The inset figures shows the simulation of a 
bicrystal of silicon containing a grain boundary 
on the (110) plane at its center. The colors of 
the atoms dénote their nearest-neighbor 
coordination: blue, red, and green atoms show 
coordination of three or less, four, and five or 
more, respectively. The coordination in the 
crystalline phase is four, while that in the liquid 
phase is approximately six. The left inset 
figure shows that 3.1 picoseconds after being 
heated to 2200 K (517 K above the melting 
température) a few planes either side of the 
interface hâve melted, while after 9.3 picose­
conds, as shown in the right inset figure, 
nearly half the System is liquid. To display the 
structure at the grain boundary, the two halves 
of the bicrystal hâve been separated. See 
"Effects of Atomic-Level Disorder at Solid 
Interfaces" by S.R. Phillpot, D. Wolf, and 
S. Yip on p. 38. 
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Metals and Materials 
for research and industry 

Pure metals and alloys 

• • • • r a p p r 
Polymers 

Ceramics Composites and honeycombs 

Specializing in: ~ Small quantifies — 48-hour delivery 
~- Custotn services ~~ Technical assistance 

ofthe comprehensive 500-page Goodfellow catalog... 

Call: 1-800-821-2870 Fax:1-800-283-2020 
Please visil Booth No. 10 at Ihe MRS Show in Boston, November 27-29. 1990. 

The big name in small quantities of metals and materials for research and industry 
nnnrifcllnw Tornorat ion. P.O. Rny 937. Malvwrn. PA 19355 91K.K4rt-lfi19 
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THE BEST WAY TO GET AN 
ANGLE ON CRYSTALS. 

If you need to détermine elemen-

tal composition and molecular or 

atomic structure of crystals in 

minerais, metals, ceramics or 

polymers, our JEM-2010 is the 

best high resolution, analytical 

microscope for the job. 

The JEM-2010 is a 200 kV 

TEM with superior optics and 

high probe current. It is op-

timized for analytical 

performance 

30° 

1 
For purposes of analyzing obliquely 

oriented crystallhie material in métal, 

minerai, ceramic or polymer matrices, 

the JEM-2010 offers 2.3À resolution with 

a tilt angle of ± 30 degrees. 

High resolution, 

électron microdif­

fraction analysis 

may require several 

tilt angles. 

not only in the analytical config­

uration, but also in the ultra-high 

resolution configuration 

as well. 

JEM-2010 Transmission Electron Microscope 

With the EDS acces-

sory, elementai 

analyses may be per-

formed using probes 

as small as 10À. 

10Â 

Equipped with EDS, the JEM-
2010 is capable of high sensitivity 
elementai analyses using probes 
as small as 10À in diameter. 

With its analytical pôle pièce, 
it offers 2.3Â resolution over 30° 
of tilt and an x-ray collection 
angle of 0.13 stearadians. That is 
the best combination of analyti­
cal features of any instrument in 
the 200 kV class. 

But the JEM-2010 is more 
than an analytical microscope. 

Please vislt Booth No. 933-934 at the MRS Show in 
Boston, November 27-29,1990. 

S*rving Advancmd Technoiogy 

Equipped with the inter­

changeable, high resolution pôle 

pièce, the JEM-2010 is also an 

ultra-high resolution microscope 

with 1.9Â resolution over 10° of 

tilt and an x-ray collection angle 

of 0.07 stearadians. 

High sensitivity elementai analysis is pos­

sible with the addition of an EDS System. 

Let us tell you more. Call 
(508) 535-5900. Or write JEOL 
USA, Inc., 11 Dearborn Road, 
Peabody, MA 01960. 
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