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Oregon Metals Initiative 
Formed 

The Oregon Metals Initiative (OMI), a $4 
million initiative supported by fédéral and 
state govemments, research institutions, 
and Oregon metals companies, was re-
cently formed to highlight and boost Ore-
gon's metals industry, an industry that 
employs 40,000 workers. The Oregon 
Metals Industry Council, which represents 
15 primary and fabricating companies, 
eight of them participants in the OMI, was 
also introduced. 

Senator Mark Hatfield (R-Oregon) and 
Représentative Les AuCoin (D-Oregon) 
were instrumental in securing $2 million in 
funding for the U.S. Bureau of Mines to 
support the OMI. Oregon Governor Neil 
Goldschmidt committed $1 million from 
the lottery-funded Stratégie Reserve Fund, 
and $1 million is committed from the 
metals industry itself. 

The initial $4 million will be used to: (1) 
find solutions to technical problems in 
metals processing, (2) increase the pool of 
Oregon research talent with expertise criti-
cal to the metals industry, and (3) improve 
the long-term compétitive position of the 
industry. To implement this process, Ore
gon State University, the Oregon Graduate 
Institute, and the U.S. Bureau of Mines in 
Albany, Oregon, as well as Oregon's 
metals companies will submit research 
proposais to the OMI board and executive 
committee. 

The $2 million in first-round research 
projects will be carried out by Oregon State 
University and the Oregon Graduate Insti
tute, and a second round of $2 million in 
projects will be approved in the next fund
ing cycle after October 1,1990. 

Some of the OMI research projects with 
the Oregon Graduate Institute of Science 
and Technology will involve: identifying 
the nature and source of contamination 
material in product cast parts; understand-
ing the mechanisms of fatigue-caused 
crack growth in engine parts; improving 
weld design and practices used in manu-
facturing steel rail cars; and optimizing the 
chemistry, structure, and performance of 
zirconium-based alloys through expéri
mental and theoretical studies. 

Projects with Oregon State University 
will include: improving high-temperature 
strength properties of titanium alloys; in-
creasing the quality of cast métal products 
through improving the flow of molten ma
terial into molds; enhancing aluminum al-
loy properties by novel processing; and 
investigating and developing advanced 
techniques for métal defect détection. 

Picosecond RHEED Used 
to Measure Surface 
Températures 

Hani E. Elsayed-Ali, a University of 
Rochester scientist, says he has found a 
way to measure the température of the top 
few atomic layers of a materials's surface in 
100 picoseconds, suggesting important ap
plications in the electronics industry, as 
well as help in the understanding of chem-
ical and physical surface reactions. 

Elsayed-Ali, who calls his technique pi
cosecond reflection high-energy electronic 
diffraction (RHEED), says he can déter
mine the température of a thin material 
without altering it, and make measure-
ments of reactions that happen in less than 
100 picoseconds. 

For years scientists hâve bounced élec
trons off materials, creating unique identi
fying patterns for each substance and 
revealing the surface structure of materials 
in a process known as électron diffraction. 
But the technique has never been used to 
measure transient surface température. 

"This isn't just a novel device; it has prac-
tical uses," says Elsayed-Ali. "One criti-
cism of ultrafast research has been that the 
new techniques are novel but hâve no use. 

Materials scientists will definitely find this 
useful." 

Elsayed-Ali begins by removing impuri-
ties from a material's surface, making sure 
the top atomic layers are completely clean. 
He splits a laser beam into two beams, each 
lasting about 100 picoseconds. One beam 
hits the sample, the other activâtes an élec
tron gun. The électrons bombard the sam
ple at an angle of only one to three degrees 
just a few trillionths of a second after the 
sample is heated by the laser. The électrons 
bounce off atoms in the material's surface, 
pass through an amplifier and form a re
flection high-energy électron diffraction 
pattern (RHEED) on a phosphor screen. 

As the material heats, its atoms vibrate 
more and more and become less ordered. 
By analyzing the angle at which the élec
trons are deflected, and their intensity as 
they hit the screen, Elsayed-Ali says he can 
détermine the positions of surface atoms— 
and the température, within 10°C. (See 
photos.) 

"A range of error of 10 degrees is pretty 
good when you remember that we take the 
température in less than a billionth of a sec
ond," Elsayed-Ali said. The "thermome-
ter" works more than a thousand ttmes 
faster than conventional devices. 

Noncontact Superconductor 
Screening System Now Available 
in Kit Form 

Lake Shore's Model 750SCK Noncontact 
Superconductor Rapid Screening System Kit can 
be Adapted to Your Existing Cryogénie System. 

• Adaptable to existing closed cycle réfrigération, liquid 
cryogen dewar, or continuous flow cryogen Systems. 

• Because electrical contacts to the sample are not 
required, the sensitive surface of the superconductor is 
not modifiée). No significant sample préparation time is 
needed—just mount the sample(s) and run the test. 

• Includes "Super 7500"-control, data acquisition and plot 
ting software (IBM XT/AT compatible). 

For more information, call or write for 
our technical brochure. 

\LakeShore 
I c i r o i i O N i c î , I N C . 

64 E. Walnut St.. Westerville. OH 43081 USA 
Tel: 614-891-2243 • Tclex: 24-5415 CRYOTRON WTVL • FAX: 614-891-1392 
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The speediness of the process makes it 
even more valuable. "Many reactions that 
happen at surfaces happen very fast," says 
Elsayed-Ali. "You initiate the reaction and 
then you look at the byproducts. Now, 
maybe we can look in between and inter-
vene. It's possible that we'll be able to tailor 
things while they're happening." 

Precisely understanding the thermal 
properties of surfaces and thin films would 
help prevent electronic devices from over-
heating and becoming damaged. This is 
particularly important for the new généra
tion of high-speed integrated circuits in fast 
computers. Knowing the surface tempéra
ture is vital for other processes, such as the 
use of lasers in materials processing and in 
laser-induced surface chemical reactions, 
which are important in microchip produc
tion. 

Elsayed-Ali is now building a laser and 
an électron gun he says will enable him to 
measure a surface's température within 
one degree in just one picosecond. 

AIP Congressional Science 
Fellowship Applications 
Being Accepted for 1991-92 

The American Institute of Physics is cur-
rently accepting applications for its 1991-92 
Congressional Science Fellowship pro-
gram. Fellows will serve for one year as 
spécial législative assistants on the staff of 
either a member of Congress or a congres
sional committee. Science fellows will gain 
firsthand expérience in the législative 
branch of the fédéral government and the 
opportunity to explore science policy is
sues from the lawmaker's perspective. At 
the same time, the fellows will provide sci-
entific and technical expertise to assist in 
the analysis of public policy issues. 

Qualifications necessary for applicants 
include a strong interest in science and 
technology policy, a PhD in physics or a 
closely related field, and current member-
ship in an AIP Member Society. The 1991-
92 fellowship, which carries a stipend of up 

to $40,000 and provides relocation and in
service travel allotments, begins Septem-
ber 1,1991. 

The application deadline is Eebruary 15, 
1991. For an application and further dé
tails, contact: George Shaw, American In
stitute of Physics, 2000 Florida Avenue 
NW, Washington, DC 20009; téléphone 
(518)370-6310. 

Bush to Nominate 
Massey for 
NSF Directorship 

Président George Bush announced his 
intention to nominate Walter E. Massey to 
be director of the National Science Founda
tion (NSF). Massey would join Frederick 
M. Bernthal, who was sworn in as deputy 
director of NSF in Mardi 1990 and has 
been acting director since Erich Block left in 
August 1990. 

Massey is vice président for research of 
the University of Chicago and Argonne 

Scanning Tunneling Microscope 
Proven Atomic Imaging in UHV 

PSI makes UHV STM fast, convenient and affordable. Now 
there is a practical way to obtain atomic images of semicon-
ductor and métal lie surfaces. Through a powerful combination 
of hardware and software, the PSI UHV STM produces 
extremely high-resolution, full-color images that are truly 
three-dimensional. 

PSI STMs are available both as stand-alone Systems, complète 
with vacuum chamber, and as STM components that can be 
used with existing vacuum chambers. 

PSI leads the way in development, manufacture and support of 
fully compatible Scanning Force Microscopes and Scanning 
Tunneling Microscopes for both UHV and air applications. 

For a brochure describing the many features of the PSI STM, 
call us today. 

cyS Park Scientific Instruments 
476 Ellis Street. Mountain View. CA 94043 
Tel: 415-965-2976 Fax: 415-965-2946 
Injapan: Hakuto Tel: 03-225-8910 Fax:03-225-9011 
In Europe: PSI S.A., Switzerland Tel: 41-22-293455 

Circle No. 7 on Reader Service Card. 

STM-SU2 dual bias-voltage images 
of Si (100). Note anti-bonding states 
(upper. Vt= -1.16V) and bonding 
states (lower, Vt= +1.18V). Courtesy 
Prof. Qtiates group. Standford University 
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National Laboratory. As director of NSE 
Massey, who has an extensive background 
in teaching, research, and administration, 
would head an agency that annually 
awards 12,000 to 14,000 grants for research 
in ail fields of science, mathematics, and 
engineering, and which has a budget ex-
ceeding $2 billion. Massey became director 
of Argonne National Laboratory and phys-
ics professor at the University of Chicago, 
which manages the laboratory, in 1979. He 
relinquished the laboratory directorship to 
become a university vice président in 1984. 

Massey is a member of the Présidents 
Council of Advisers on Science and Tech
nology and a former member of the Na
tional Science Board. He is former 
président of the American Association for 
the Advancement of Science, and has been 
a member of the National Academy of Sci
ences Advisory Committee on Eastern Eu
rope and the U.S.S.R. 

Deputy Director Bernthal, a chemist, 
was previously with the Department of 
State as Assistant Secretary of State for 
Océans and International Environmental 
and Scientific Affairs, a position he held 

since 1988. Bernthal served as a member of 
the U.S. Nuclear Regulatory Commission 
from 1983 to 1988. Prior to that, he was 
chief législative assistant to then Senate 
Majority Leader Howard Baker. 

ASTM Announces 
Standards Subcommittee 
for Sputter Metallization 

ASTM standards-writing Committee F-l 
on Electronics recently announced the or-
ganization of a new technical subcommit
tee, FOI. 17 on Sputter Metallization, 
chaired by Bruce Gehman of Degussa Elec
tronics. 

The group will cover sputtered thin film 
applications in semiconductor manufac
ture, computer disks, and flat panel dis-
plays. The subcommittee will develop 
voluntary consensus spécifications and 
test methods relating to sputtering targets, 
production and characterization of thin 
films, and sputtering equipment. Meet
ings featuring a technical program on criti-
cal sputter metallization issues will be held 
three times a year and the objective is to 

promote sound film practice in high tech 
industrial environments. 

For more information about the Sputter 
Metallization subcommittee's activities, 
contact: T. Mecholsky, ASTM Staff Man
ager, at (215) 299-5485; or Subcommittee 
Chair Bruce Gehman at Degussa Electron
ics, (408) 779-0636. 

Five Oak Ridge 
Developments Cited by 
R&D Magazine 

Five developments from the Oak Ridge 
Department of Energy facilities were 
named among 1990's top 100 new technol-
ogy advances by Research and Development 
magazine. Thèse technologies include: 
• A ductile iron aluminide (developed at 
ORNL) that is a possible substitute for 
many types of stainless steel and other iron 
alloys because of its corrosion résistance, 
improved strength and ductility, lower 
density, and low material cost. In several 
laboratory and in-plant tests, the iron 
aluminides appear to be more résistant to 
sulfidation than any other commercial or 
development alloys. (Researchers: 
Claudette G. McKamey, Vinod K. Sikka, 
and C.T. Liu). 
• An ultrahigh-resolution scanning trans
mission électron microscope (developed 
jointly with VG Microscopes, Ltd.) that 
uses Z-contrast imaging to provide atomic-
resolution images of the structure and 
composition of materials. (The Z-contrast 
imaging technique was developed by 
Stephen J. Pennycook.) 
• A strong, ductile high-temperature 
structural material (an ORNL develop
ment) designed to provide the high-
temperature strength and creep-rupture 
résistance normally found in many su-
peralloys or nickel-aluminides in a lean 
austentic stainless steel. The new steel 
would be useful in applications involving 
fossil energy boilers, solar power towers, 
petrochemical process piping, aerospace, 
or automobiles. The steel is also résistant to 
radiation-induced swelling and hélium 
embrittlement during exposure in ad-
vanced fusion or magnetic-fusion reactors. 
(Researchers: Philip J. Maziasz and Robert 
W. Swindeman). 

Editor's Note: For more information about 
this steel, see "Using Analytical Electron 
Microscopy to Design Radiation Résistant 
Steels for Fusion Applications" by P.J. Ma
ziasz, R.L. Klueh, and A.F. Rowcliffe in the 
July 1989 MRS Bulletin, p. 36-44. 

• An automatic thermoluminescent do-
simetry System (developed jointly with 
Engelhard Corporation) to measure the 

lO Donald R. Ulrich, an internationally recognized materials 
scientist who was instrumental in establishing and 
nurturing research in chemical synthesis of ceramics, died 
November 14,1990 of cancer. 

Ulrich was senior program manager and deputy 
. w. director of the Chemical and Atmospheric Sciences 

^^•vÉb». ^^^ Directorate in the Air Force Office of Scientific Research, 
^ ^ ^ k _ ^^fe which he joined in 1975. He received BS, MS, and PhD 
^ ^ ^ ^ V ^ ^ ^ | degrees from Rutgers University, conducted postdoctoral 
^ H A _ ^ ^ f l H studies at the University of Minnesota and Massachusetts 

Institute of Technology, and later held research and 
management positions with NASA and General Electric Company. 

A strong proponent of allied coopération in science and technology, Ulrich 
established a major advanced opticals program involving leading scientists in 
the United States, United Kingdom, France, and Japan for the Stratégie Défense 
Initiative Organization. His leadership played a critical rôle in the development 
and success of the MRS symposium séries on Better Ceramics through 
Chemistry, which began in 1984. Better Ceramics through Chemistry, Volume 180 
in the MRS Symposium Proceedings Séries, has been dedicated to Ulrich. 

His personal research and the programs he managed focused on achieving 
new processing methods and superior properties for high-performance 
materials, critical to emerging défense needs. This research has led to 
considérable scientific achievement and technological development in ceramics 
and ceramic composites, electrooptical materials, and multifunctional polymer 
materials. Much of the materials processing successes stem from the concept of 
ultrastructure, which Ulrich pioneered based on his inspirations from biological 
Systems. 

Honors earned by Ulrich include the American Chemical Society's Léo Friend 
Award and the American Défense Preparedness Association's Stratégie Défense 
Award and Gold Medal. 
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amount and type of ionizing radiation to 
which personnel are exposed and to ana-
lyze, store, and report this information. 
• A radio-labeling reagent (developed at 
Oak Ridge National Laboratory) for tag-
ging radioactive iodine to proteins and 
tumor-spedfic antibodies for use in cancer 
diagnosis and therapy. When linked with 
an antibody, the new chemical compound 
known as iodophenylmaleimide is at-
tracted to tumors. (Researchers: Prem C. 
Srivastava and John F. Allred.) 

Researchers Answer 
Fundamental Question 
About Amorphous Matter 

A fundamental question concerning the 
atomic structure of amorphous materials— 
solids which are noncrystalline and hâve 
no symmetric order in their structure—has 
been answered by researchers in the Solid 
State Division of the Department of En-
ergy's Oak Ridge National Laboratory 
(ORNL). 

Using an analytical technique known as 

<< ULTRA 
THIN" 

2-4 u THIN 

silicon membranes/ 
Available in 1, 2 and 3 ' diameters, 
thèse double side polished elastic 
membranes combine a balance of 
thinness, parallelism and flatness 
heretofore not available in single 
crystal silicon. 
Applications include: 

—micromachining 
—X-ray lithography 
—particle beam focusing 
—stress diaphragms 
—bonded silicon 

AU processing from crystal growth 
to polishing, is done on VSI 
p remises. 
Whether your requirements are in 
research or production quantifies, 
let's talk about putting thèse mem
branes to work for you. 

VIRGINIA SEMICONDUCTOR, INC 
1501 Pburhatan Street Fiedericksbuig. VA 22401 

Phonc (703) 373-2900 
Télex 9102506565 • Fax (703) 371-0371 

high-performance liquid chromatography 
(HPLC), researchers Brian C. Sales, Joanne 
O. Ramey, Lynn A. Boatner, and Jeffrey C. 
McCallum hâve quantitatively determined 
the relative concentration of each type of 
phosphate chain présent in both lead pyro
phosphate glass and an amorphous sur
face layer produced on lead pyro
phosphate crystals by ion implantation. 

Their studies show that the microscopic 
structure of pyrophosphate glass signifi-
cantly differs from the structure produced 
by bombarding lead pyrophosphate crys
tals with ions, even though the éléments 
are présent in both materials in the same 
proportions. The structure produced by 
ion bombardment exhibits a higher degree 
of disorder than the glass. 

The lead pyrophosphate glass was pre-
pared by thermal quenching, which 
cooled the molten phosphate liquid 
quickly enough to prevent the growth of 
crystals. 

Ion implantation involved injecting ei-
ther oxygen or lead ions into lead pyro
phosphate single crystals. The damage 
caused by the passage of the ions into the 
crystals extended to a depth of about 200 
nanometers and induced a change from 
the ordered crystalline state to an amor
phous or disordered state. 

Prior to the research there was no con
sensus on how the structure of an amor
phous material would vary depending on 
the method used to produce it. 

The ORNL results show that the struc
ture of the various amorphous states of 
lead pyrophosphate dépends on the phys-
ical process used to produce the disor
dered material. The thermally quenched 
glass is characterized by a structure différ
ent from that of any of the lead pyrophos
phate crystal surfaces that were made 
amorphous by ion bombardment. The re
searchers also found that ion-implanted 
glass has a structure différent from both 
unimplanted glass and implanted crystals. 

The HPLC analytical technique appar-
ently produces such définitive structural 
results only for phosphates, although 
there are reports of attempts to apply a sim-
ilar approach to the analysis of silicate 
glasses. 

R.M. German Receives 
Distinguished Alumni Award 
in Engineering 

The University of California at Davis 
awarded its 1990 Distinguished Engineer
ing Alumni Award to RandaU M. German, 
who received his doctorate in materials sci
ence from Davis in 1975. In addition, the 
board of trustées of Alpha Sigma Mu, the 
Materials Honor Society, awarded Honor-
ary Membership to German in récognition 
of his research and international stature in 
the field of power metallurgy. 

German is currently the Robert W. Hunt 
Professor in the materials engineering de-
partment at Rensselaer Polytechnic Insti-
tute. He joined the RPI faculty in 1980 and 
has written four books, and more than 250 
research publications, and holds six pat
ents. 

Snyder Elected 
to National Committee 
on Crystallography 

Robert Snyder, professor of ceramic sci
ence and director of Alfred University's In-
stitute on Superconductivity, has been 
elected to the U.S. National Committee on 
Crystallography, a standing committee of 
the U.S. National Academy of Sciences 
and its administrative arm, the National 
Research Counril. 

The committee advises the président of 
the National Academy of Sciences on mat-
ters relating to the U.S. membership in the 
International Union of Crystallography, 
nominates delegates to the tri-annual 
meetings of the International Union, and 
takes actions to benefit and advance the 
science of crystallography throughout the 
world. 

Snyder has also been named Distin
guished Visiting Scientist at Siemens Cen
tral Research Laboratories, Munich, 
Germany, from January through July 1991 
and will be on sabbatical from his duties at 
the New York State Collège of Ceramics at 
Alfred University during this rime. 

Send BULLETIN News to: 
EDITOR, MRS Bulletin 
9800 McKnight Road, Rttsburgh, PA15237 

Phone (412) 367-3036; FAX (412) 367-4373 

MRS BULLETIN/JANUARY1991 

https://doi.org/10.1557/S0883769400057808 Published online by Cambridge University Press

https://doi.org/10.1557/S0883769400057808


Rapid Thermal Processing - LPCVD 
The new modular RX Series, lets you configure precisely the system you need to perform or 
develop virtually any application demanding a thermal process - from the most basic anneal
ing process to the most complex LPCVD environment. Ask for the price, you will be surprised! 

The RX series for RTP. 
The RX is a fully automated integrated 
processor featuring: 

• Fast heating rates with ramp-up rates 
up to 400°C/sec and fast cooling rate 
to get abrupt junctions with a unique 
cooling system. 

• Temperature uniformity computer control
led in real time, with multizone furnace. 

• Cleanliness with a quartz chamber 
designed for medium or high vacuum 
options with automatic vacuum cycles 
and pressure programming. 

• Gas control/mixing. 
• Unique graphics software. The en

vironment is entirely computer control
led, including complete process data 
storage and retreival, hardware calibra
tions and maintenance. 

The RX series for LPCVD. 
With its many years of experience 
in Rapid Thermal Processing, AET 
Addax has developed proprietary 
features for LPCVD, and has ad
dressed major concerns regarding 
the application of RTP to LPCVD: 

• The ultra high vacuum (10-9 torr) 
quartz chamber offers an extremely 
clean environment to generate ultra 
pure films. 

• The combination of a very small volume 
processing chamber and fast gas 
switching system produces a low 
memory effect for sharp transitions. 

• The advanced cooling system provides 
"cold wall quartz" capabilities. A specfic 
module is available for installation on 
UHV stainless steel chambers. 

• Removable chamber for cleaning or to 
avoid cross contamination between 
processes. 

• Safety features with interlocks, leak tight 
double enclosure for toxic gases, auto
matic reset procedures. 

addax 
SEMICONDUCTOR 
EQUIPMENT 
DIVISION 743 Ames Avenue, MILPITAS, CA 95035 Tel: (408) 263-5464. Fax: (408) 263-9825 

Circle No. 9 on Reader Service Card. https://doi.org/10.1557/S0883769400057808 Published online by Cambridge University Press

https://doi.org/10.1557/S0883769400057808



