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BEAMING IN 

THE USA 

HIGH VOLTAGE ENGINEERING EUROPA B.V. 
OPENS ITS OWN SALES AND SERVICE OFFICE IN THE USA\ 

On April 1,1991 we opened our own Sales and Service Office 
in the United States in order to be able to serve you more 

effectively and efficiently. 

Our new office is located in the head offices of our parent 
company: 

HIGH VOLTAGE ENGINEERING CORPORATION (HVEC) 
The Schrafft Center, Suite 602 
529 Main Street 
Boston, MA 02129. 
Phone: (617) 241 5000, Fax: (617) 241 5005. 

In addition to the marketing of our wide range of equipment 
and replacement parts our new office will provide assistance in 

the installation and servicing of new and existing installations 
in the United States and Canada. 

HIGH VOLTAGE ENGINEERING is the largest and most diverse 
manufacturer of particle accelerators for the scientific and 

industrial research communities. 

Please visit Booth No. 925 at the MRS 
Show in Boston, December 3-5,1991. 

Our 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, AMS and 

MEIS ' 

- Components 
• HV power supplies, électron and ion accelerator tubes, ion 

sources, beamline components, beam monitoring 
equipment, UHV sample manipulators, etc. 

To receive product literature, sales or service support just call 
or write the Sales and Service Office serving your area. 

More 
Energy for Research 

HIGH VOLTAGE ENGINEERING EUROPA BV. 
P.0. 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 

Circle No. 1 on Reader Service Card. 
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THE BEST WAY TO GET AN 
ANGLE ON CRYSTALS. 

High resolution, 

électron microdif­

fraction analysis 

may require several 

tilt angles. 

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 ^S*.'i $£> 

not only in the analytical config­

uration, but also in the ultra-high 

resolution configuration 

as well. 

For purposes of analyzing obliquely 

oriented crystalline material in métal, 

minerai, ceramic or polymer matrices, 

the JEM-2010 offers 2.3Â resolution with 

a tilt angle of ± 30 degrees. 

JEM-2010 Transmission Electron Microscope 

With the EDS acces-

sory, elemental 

analyses may be per-

formed using probes 

as small as 10A. 

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

With its analytical pôle pièce, 
it offers 2.3À 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. 

Servmç Advanced Technology 

Circle No. 5 on Reader Service Card. 

Please visit Booth No. 3 at the MRS Show 
in Boston, December3-5,1991. 

Equipped with the inter­

changeable, high resolution pôle 

pièce, the JEM-2010 is also an 

ultra-high resolution microscope 

with 1.9À resolution over 10° of 

tilt and an x-ray collection angle 

of 0.07 stearadians. 

High sensitivity elemental 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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41 Friction-Heating Maps and 
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ON THE COVER: Color-enhanced scanning 
électron microscopic view of a wear track on 
Ag-coated Si3N4 after testing in a pin-on-disk 
tribometer. Bright spots in the wear track 
indicate local asperities from which the Ag 
coating has been removed. For more about the 
realm of basic friction and wear mechanistic 
studies, see the article by A. Erdemir, F.A. 
Nichols, G.R. Fenske, and J-H. Hsieh on p. 49. 
Photo courtesy of A. Erdemir and R.H. Lee, 
Argonne National Laboratory. 
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IMÎRÏSI BULLETIN 
About 

the Materials 
Research Society 

The Materials Research Society (MRS), a 
nonprofit scientific association tounded in 
1973, promûtes interdisciplinary goal-ori-
ented basic research on materials 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 
differsfromthatofsingle-disciplineprofes-
sional societies because it promotes infor­
mation exchange across the many technical 
heldstouchingmaterialsdevelopment.MRS 
sponsors two major international annual 
meetings encompassing approximately 50 
topical symposia, 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 the international 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 is pending at Pittsburgh, 
PA and at additional mailing offices. POST-
MASTER: Send address changes to MRS 
Bulletin in care of the Materials 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 $128 elsewhere. Single copies 
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/n/s/Cfl/, Chemical & Earth Sci­
ences™ and Research Alert. 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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