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HAVE YOU HEARD
THE RUMOUR??I

...that High Voltage Engineering is currently developing a 3.5MV/TV
-high current- tandem accelerator? Well... they are not, because HVEE has
already finished the 3.5MV Tandetron and it performs extremely well!

In addition to higher terminal voltages, the HVEE Tandetron accelerators
are now available with a novel, patented 90 dual ion source -high current-
injector system and full computer control for unattended start-up and
operation. f

The new HVEE Tandetron accelerator systems can be installed in a single
room laboratory without the need of a HV protection cage or
additional X-ray shielding.

Circle no. 1 reader service card
for product literature.
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ON THE COVER: A 200 mm (8 inch) diameter
silicon wafer with copper interconnections. The
copper interconnection structure was devel-
oped and fabricated by members of IBM's
Research Division and Microelectronics
Division. The photograph was taken by D.C.
Edelstein and E.G. Colgan. For more informa-
tion about this topic, see "Materials Issues in
Copper Interconnections" by J.M.E. Harper and
colleagues on p. 23.
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Research Society

The Materials Research Society (MRS), a non-
profit scientific association founded in 1973,
promotes interdisciplinary goal-oriented basic
research on materials of technological impor-
tance. Membership in the Society includes
nearly 11,600 scientists, engineers, and research
managers from industrial, government, and
university research laboratories in the United
States and nearly 50 countries.

The Society's interdisciplinary approach dif-
fers from that of single-discipline professional
societies because it promotes information ex-
change across the many technical fields touch-
ing materials development. MRS sponsors two
major international annual meetings encom-
passing approximately 50 topical symposia,
and also sponsors numerous single-topic sci-
entific meetings. The Society recognizes pro-
fessional and technical excellence, conducts
short courses, and fosters technical interaction
in local geographic regions through Sections
and University Chapters.

MRS participates in the international arena
of materials research through the International
Union of Materials Research Societies (IUMRS).
MRS is an affiliate of the American 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 published
12 times a year by the Materials Research Soci-
ety, 9800 McKnight Road, Pittsburgh, PA 15237.
Application to mail at second class rates has
been approved at Pittsburgh, PA and at addi-
tional mailing offices. POSTMASTER: 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.
Printed in the U.S.A.

Additional copies of articles in the MRS
Bulletin may be made at $2.50 per article. This
fee can be paid to the Materials Research Soci-
ety through the Copyright Clearance Center,
Inc., 27 Congress Street, Salem, MA 01970.

Membership in MRS is $75 annually for
regular members, $25 for students and retired
members. Dues include an allocation of $25
($15forstudentsand retirees) to a subscription
to MRS Bulletin. Individual member subscrip-
tions are for personal use only. Non-member
subscription rates are $112 for one calendar
year (12 issues) within the U.S.A. and $165
elsewhere. Single copies may be purchased for
$16 each. Send subscription orders to Sub-
scription Department, Materials Research So-
ciety, 9800 McKnight Road, Pittsburgh, PA
15237.

MRS Bulletin is included in Current Con-
tents/ Physical, Chemical & Earth Sciences™,
Research Alert, and the Materials Science Citation
Index™. Back volumes of MRS Bulletin are
available in 16mm microfilm, 35mm micro-
film, or 105mm microfiche through University
Microfilms Inc., 300 North Zeeb Road, Ann
Arbor, Michigan 48106.

Materials Research Society • 9800 McKnight Road • Pittsburgh, PA 15237

MRS BULLETIN
Publisher
G.A. Oare

Editor
E l . Fleischer
Managing Editor
F.M.Wieloch

Copy Editors
J. Guenther, L.A. Krysinski,
S.W. Morelli, D.M.Varner
Art Director
C. Love
Design/Production
T. Aiello, S. Franklin,
H.J. Miller

Editorial Assistants
M.M. Costello, J. Dininny
Advertising
M.E. Kaufold
Circulation
S.E. Krasa
Guest Editors
J. Li, J.W. Mayer and T.E.Seidel
Special Contributors
K.J. Anderson, A.E. West

Special Consultant
M. Goodway

Associate Editor—Europe
I.W. Boyd
University College London
Dept. of Electronic and

Electrical Engineering
Torrington Place
London WCI E7 JE, U.K.
Tel. 71-387-7050 ext. 3956 or 7304
Book Review Editor
C.J. McHargue
University of Tennessee
Knoxville, Tennessee
MRS Office of Public Affairs
555 13th Street NW, Suite 900 East
Washington, DC 20004
Tel. (202)383-8809, Fax (202)383-8877

CHAIRMAN—EDITORIAL BOARDS
E.N. Kaufmann • Argonne National Laboratory • Argonne, Illinois, USA

INTERNATIONAL ADVISORY BOARD
M. Balkanski
University of Pierre and Marie Curie
Paris, France

R.G. Elliman
Australian National University
Canberra, Australia

S.Hsu
Chung Shan Institute of Science
and Technology
Taiwan, China

L.C. lanniello
U.S. Department of Energy
Washington, DC, USA

H-D. Li
National Science Foundation-China
Beijing, China

P. Rama Rao
Ministry of Science and

Technology
New Delhi, India

R. Roy
Pennsylvania State University
University Park, Pennsylvania, USA

T. Sugano
Toyo University
Tokyo,Japan

D.L. Weaire
University of Dublin
Dublin, Ireland

TECHNICAL EDITORIAL BOARD _
J.C. Bravman
Stanford University
Stanford, California, USA

C.W. Draper
AT&T Engineering Research Center
Princeton, New Jersey, USA

E. Fogarassy
Centre de Recherches Nucleates
Strasbourg, France

F.Y. Fradin
Argonne National Laboratory
Argonne, Illinois, USA

B.M. Leon
Universidad de Vigo
Vigo, Spain

G.L. Liedl
Purdue University
West Lafayette, Indiana, USA

S. Namba
Osaka University
Osaka, Japan

A.D. Romig Jr.
Sandia National Laboratories
Albuquerque, New Mexico, USA

J. Soares
Universidade de Lisboa
Lisboa, Portugal

K.C. Taylor
General Motors Research Laboratories
Warren, Michigan, USA

MRS BULLETIN PUBLICATIONS SUBCOMMITTEE .
A.J. Hurd
Sandia National Laboratories
Albuquerque, New Mexico

M.R. Libera
Stevens Institute of Technology
Hoboken, New Jersey

J.M. Phillips
AT&T Bell Laboratories
Murray Hill, New Jersey

S.M. Prokes
Naval Research Laboratory
Washington, DC

C.W. White
Oak Ridge National Laboratory
Oak Ridge, Tennessee

1994 MRS EXECUTIVE COMMITTEE
President
John C. Bravman
Stanford University
First Vice President and President-Elect
Julia M. Phillips
AT&T Bell Laboratories

Second Vice President
Carl V. Thompson
Massachusetts Institute of Technology

Secretary
Carl C. Koch
North Carolina State University
Treasurer
A. Kay Hays
Sandia National Laboratories

Immediate Past President
ST. Picraux
Sandia National Laboratories

Executive Director
Materials Research Society
John B. Ballance

President
Paul Siffert
Centre de Recherches Nucleaires,
France
Tel. (33) 88 28 65 43; Fax (33) 88 28 62 93

IUMRS ADHERING BODIES

INTERNATIONAL UNION OF MATERIALS RESEARCH SOCIETIES
Vice President
Masao Doyama
Nishi-Tokyo University, Japan
Tel. (81)3 3339 0519;
Fax (81) 3 3310 0931

Secretary
Rodney C. Ewing
University of New Mexico, USA
M (505) 277-4163;
Fax (505) 277-0090

Treasurer
Li-Chung Lee
ITRI, Taiwan
Tel. (886) 35-820205;
Fax(886)35-B20247

Immediate Past President
Secretary General
R.P.H. Chang
Northwestern University, USA
Tel. (708) 491-3598: f^(<708) 491 -4181

Australian Materials Research Society (A-MRS)
J.S. Williams

Chinese Materials Research Society (C-MFtS)
Hengde Li

European Materials Research Society (E-MRS)
P.A. Glasow

Materials Research Society (MRS)
John C. Bravman

Materials Research Society of India (MRS-I)
P. Rama Rao

Materials Research Society of Japan (MRS-J)
T. Masumoto

Materials Research Society of Korea (MRS-Korea)
Min Che Chon

Materials Research Society of Taiwan (MRS-T)
Li-Chung Lee :

Mexican Materials Research Society (Mexican-MRS)
M.J. Yacamin

https://doi.org/10.1557/S0883769400047643 Published online by Cambridge University Press

https://doi.org/10.1557/S0883769400047643


Introducing

e-Vap

Electron Beam Sources
for Advanced Thin Film Deposition
From the co-inventor of SUPERSOURCE' comes
e-vap" - the next major advance in applied
electron beam technology.

e-Vap single and multiple crucible electron beam
sources offer a consistent, uniform beam spot during
the entire x-y sweep, a flush top design to eliminate
shadowing, shielded filaments, and heat-sinked emitter '
assemblies and much more. Replaceable 7cc to 40cc
crucible modules are available for use in the same source
body.

State of the art all-solid state electronics include compact
e-vap constant high voltage switching power supplies
and programmable deposition rate controller monitors.
Complete turn-key deposition systems are available.

MDC Vacuum Products Corp., 23842 Cabot Blvd.
Hayward, CA 94545. Phone 510-887-6100 or
800-443-8817 toll free outside Calif. FAX 510-887-0626

• "

SUPERSOURCE is a registered trademark of TEMESCAL/Edwards High Vacuum Int'l
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