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Report Surveys Latest
Superconductivity

Developments in Japan

High Temperature Superconducting Materi-
als: The Current Situation, a Japan Materials
Report, published by ASM International,
provides a worldwide perspective to cur-
rent scientific and policy developments in
Japan. Scientific, engineering, and techni-
cal information includes detailed presenta-
tions of crystallographic structures,
micrographs, graphs, and tables. Policy
topics cover such areas as the way Japanese
governmental agencies influence the direc-
tion of materials research, their projections
for materials usage and policies toward rare
earths, what direction Japanese efforts for
commercializing superconducting materi-
als are taking (including time lines), and
the Japanese perception of efforts in the
United States and the Soviet Union.

Japan Materials Reports are complied by
the Japan Technical Information Service for
ASM International. Information for these
reports is gathered from such sources as
proprietary research, technical papers
presented at meetings not attended by
Western scientists, never-translated pro-
ceedings of Japanese technical confer-
ences, Japanese government documents,
and items carried in Japanese language
technical and trade publications.

For information, contact ASM Interna-
tional, Metals Park, OH 44073; telephone
(216) 338-5151.

Frederick Lange Receives
Jeppson Medal and Award
from American Ceramic

Society

Frederick E. Lange received the Ameri-
can Ceramic Society’s John Jeppson Medal
and Award during cermonies in conjunc-
tion with the ACerS 90th Annual Meeting
held May 15 in Cincinnati, Ohio. The
award was presented “In recognition of
significant contributions to the under-
standing of basic mechanisms in the proc-
essing and mechanical properties areas,
through innovative processing.”

Lange is a professor in the Departments
of Materials and of Chemical and Nuclear
Engineering at the University of California,
Santa Barbara. His career includes post-
doctoral work at the Atomic Energy Re-
search Establishment in Harwell, England,
and various positions with Westinghouse
Research and Development Laboratories
and Rockwell International Science Center.

Lange is a Fellow of the American Ce-
ramic Society and a member of the Materi-
als Research Society and a Principal Editor
for Journal of Materials Research.
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D.E. Clark Named Fellow of
the American Ceramic
Society, Will Chair
Engineering Ceramics
Division

David E. Clark was named a Fellow of
the American Ceramic Society during cer-
monies held in conjunction with the
ACerS 90th Annual Meeting, May 1-5, in
Cincinnati, Ohio. He was also installed as
chair of the ACerS Engineering Ceramics
Division. '

Clark, a professor in the Department of
Materials Science and Engineering, Uni-
versity of Florida, Gainesville, has been on
the faculty there since 1978. His areas of
specialization include materials engineer-
ing, ceramics, composites, glass, environ-
mental degredation of glass and ceramics,
coatings, and nuclear waste materials.

A member of the Materials Research So-
ciety, Clark was most recently a meeting
chair for the 1988 MRS Spring Meeting in
Reno. He has also been one of the sympo-
sium organizers and proceedings co-
editors for three MRS symposia on Better
Ceramics Through Chemistry.

11 Superconductivity S&T

Center Proposals Submitted

to NSF

According to Superconductor Week (March
14, 1988, p. 1), 11 proposals specifically
concentrating on high T, superconductiv-
ity research have been submitted to the
National Science Foundation as part of its
Science and Technology (S&T) Centers
program. NSF hopes to fund 15-20 pro-
posals at a level of $500,000 to $5 million
annually, acccording to NSF’s William
Harris.

Superconductor Week identified the
sources of eight of the proposals: North-
eastern University, State University of
New York at Buffalo, University of Califor-
nia at San Diego, University of Houston,
University of Illinois at Urbana-
Champaign, University of Maryland, Uni-
versity of Minnesota, and University of
Wisconsin at Madison.

Many of the proposals include partner-
ships with other universities and with in-
dustry and the national laboratories. The
University of Houston proposal includes
support from Lawrence Berkeley Labora-
tory and the University of California at
Berkeley. The University of Hlinois pro-
posal includes Argonne National Labora-
tory, Northwestern University, and the
University of Chicago as partners.

The most interaction would come from
the proposal submitted by the Massa-
chusetts-based Northeastern University,
which would be the focal point for a center

https://doi.org/10.1557/5088376940006560X Published online by Cambridge University Press

encompassing the entire New England
area and beyond. The proposal covers both
conventional and high temperature super-
conductivity, and encourages all colleges
and universities, and also many interested
businesses, to participate.

The SUNY-Buffalo proposal, which in-
cludes SUNY-Stony Brook, Rensselaer
Polytechnic Institute and Alfred Univer-
sity, mentioned that it has already obtained
$5 million from the state of New York in
addition to the promise of 10 tenure track
positions at SUNY-Buffalo from the state.

NSF officials will do site visits of poten-
tial candidates this summer. If funds are
appropriated by Congress for the pro-
gram, final decisions will be announced in
October or November.

lon Dry Etch Process
Improves Semiconductor

Fabrication

Sandia National Laboratories research-
ers have developed a technique that prom-
ises to improve control of compound
semiconductor fabrication technology. The
technique, ion-damage-controlled photo-
chemical dry etching, uses accelerated ions
to change the electronic behavior of se-
lected areas on a semiconductor so the ar-
eas act as a “mask” for photochemical
etching. The result of a group effort by
Carol L.H. Ashby, David R. Myers, and
Frederick L. Vook, the process is an ad-
vancement of the basic dry photochemical
etching technique previously developed
by Ashby and James Dishman.

The mask becomes part of the semicon-
ductor wafer, so it cannot change position
during fabrication, as can happen with
conventional photolithographic technolo-
gies. The technique also reduces the need
for multiple masks by exploiting the chem-
ical effects of an initial ion implantation.
Since ion implantation is already an essen-
tial processing step for many devices, us-
ing the technique as an integral part of the
processing should reduce the number of
steps needed to prepare complicated cir-
cuits.

Clarification:

An article in the February 1988 issue of
the MRS BULLETIN (p. 12) on a new Na-
tional Research Council study on bery-
llium supply incorrectly implied that
federal action was pending against the na-
tion’s only supplier of beryllium. Accord-
ing to the company, modifications have
been made to its facilities and processes in
the past several years to bring the plant
into compliance with Occupational Safety
and Health Administration regulations.
(Article and clarification partly reprinted
from the National Research Council News
Report.)
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The Position Sensitive Atom Probe (PoSAP), a combination field-ion microscope and mass spec-
trometer, can detach a single layer of atoms from a material and analyze them simultaneously.
Used in conjunction with computer mapping, the probe allows three-dimensional reconstruction of

a specimen’s atomic chemistry.

Oxford University Makes
Breakthrough in Atom Probe

Research

Scientists at Oxford University’s (UK.)
Metallurgy Department can now recon-
struct the atomic chemistry of a specimen
in three dimensions by using computer
mapping and a new atom probe/analyzer
developed by Dr. George Smith, Dr. Alfred
Cerezo, and Mr. Terry Godfrey. The Posi-
tion Sensitive Atom Probe (PoSAP), acom-
bination field-ion microscope and mass
spectrometer, can detach a single layer of
atoms from a material and analyze them
simultaneously.

Smith, head of the team that developed
PoSAP, said, “It will give us a new under-
standing of the composition of the new
‘'warm’ superconductors, how a minute
trace of molybdenum can transform the
properties of a steel, and why metals be-
come brittle when exposed to radiation.”

A mass spectrometer is connected to the
field-ion microscope via a pinhole-sized

aperture to make an “atom probe.” A pulse
of electricity or laser light is aimed at the tip
of a needle of material and individual at-
oms on its surface are torn off and pro-
pelled through the mass spectrometer.
This identifies an atom on a given region of
the tip by timing its flight to a detector. At-
oms of the lightest elements arrive first, the
heaviest last.

Atoms streaming off the specimen can
be mapped in three dimensions by com-
puter as successive layers of atoms are
peeled off the tip. Fifty pulses are applied
to the specimen every second, and the at-
oms are analyzed by detectors contained in
three small boxes.

Using their one-dimensional atom
probe, the Oxford team has come up with
an improved steel for prestressed concrete,
studied the way industrial catalysts work,
cut the cost of processing a nickel turbine
alloy, and has shown how trace impurities
can affect steels used in nuclear reactors.

VG Scientific, a British company, will
manufacture the new atom probe.

Von Hippel Award

of the Materials Research Society
1988 Nominations

Nominations for the 1988 Von Hippel Award of the Materials Re-
search Society must be received by Kathleen C. Taylor, chairman of
the Awards Committee by july 1, 1988. ’

Nomination forms and information are obtainable by calling the
Materials Research Society: (412) 367-3003; fax (412) 367-4373.

See related article in the April issue of the MRS BULLETIN, p. 62.
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Oxygen Isotope Exchange
Experiments Lower
Superconductivity
Temperature

A team of Los Alamos National Labora-
tory scientists led by chemist Kevin Ott has
announced that a change in the type of ox-
ygen isotopes used in a superconducting
material can affect the temperature at
which the material will conduct electricity.
Experiments substituting oxygen-16 with
“heavier” oxygen-18 caused a drop in the
critical temperature of 33 K (60°F) and
caused the material to begin conducting
electricity at 59 K (-355°F). The supercon-
ducting material was a yttrium, barium
and copper compound.

“I believe the key to our success was that
when we built the lattices, we did not use a
gas-phase exchange process,” said Ott.
“We dissolved the metals in oxygen-18 ni-
tric acid and then processed them into a
material containing heavier oxygen iso-
topes,” he continued. Placing the oxygen
with the metals in the material from the
beginning assured that the oxygen was
thoroughy integrated throughout the
compound. Gas-phase exchange allows
fewer of the oxygen atoms to permeate the
material.

Ott affirmed the discovery by preparing
six more samples with oxygen-18 and ex-
perimenting with them. He also experi-
mented with oxygen-17 samples to verify
his results. Even though these experi-
ments illustrate a drop, not an increase, in
superconductivity temperature, the iso-
tope exchange results are expected to
advance the understanding of super-
conducting materials.

Coors Ceramics Offers

Internship Program

Coors Ceramics Company, Golden, Col-
orado, initiated an internship program in
early 1987 to foster positive interaction and
exchange of knowledge and expertise
between the ceramic industry and the edu-
cational sector. Schools presently partici-
pating in the internship program include
Alfred University, Ohio State University,
Pennsylvania State University, Rutgers
University, University of Illinois, and Uni-
versity of Missouri/Rolla. Six students, one
from each university, will be selected for
internship positions at Coors Ceramics in
Golden, Colorado. The positions will in-
clude work on applications of technical ce-
ramics in such markets as electronics,
power, telecommunications, automotive,
and aerospace.

MRS BULLETIN/MAY 1988


https://doi.org/10.1557/S088376940006560X
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OF INVERTED MICROSCOPES.
FroMm CARL ZEISS. s e i

quality control or critical
research in the material
sciences, the new Axiovert
microscopes carry
microscopy to previously
unattained levels of
excellence.

The newly computed
ICS* optics provide excep-
tionally long working dis-
tances with brilliant images,
highest contrast and true
color fidelity.

The unique, ergonomic
SI** design and patented
3-point stage support ensure
exceptional stability and
fatigue-free operation. All
components for contrast-
enhancing techniques can
be integrated. Accessories,
such as for quantitative
microscopy, turn any
Axiovert microscope into a
full-fledged workstation.

No matter which model
you select, from the
Axiovert 10 with MC 100
camera to the advanced
photomicroscope Axiovert
405 M with motorized
nosepiece, documentation is
a snap in 35 mm, large
format 4 x 5", instant photo-
graphy or video.

*Infinity Color-Corrected System

**System Integrated

The new invertoscopes from
Zeiss: Building on a tradition
of superb performance.

Carl Zeiss, Inc. ZEIXN

One Zeiss Drive
Thornwood, NY 10594
914 - 747 - 1800 West Germany
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