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Future Tech to Service 
Software System Developed 
at DOE Installation 

Future Tech Corporation (Oak Ridge, 
TN) has signed a service supplier license 
agreement with Martin Marietta Energy 
Systems, Inc. to provide services to the 
end-users of a computer software system 
developed at the Department of Energy's 
Oak Ridge G a s e o u s Diffus ion P l an t 
(ORGDP) . F u t u r e Tech will p r o v i d e 
services such as installation, training, 
updates, improvements, and error correc­
tions for the Analytical Laboratory Infor­
mation System known as AnaLIS. 

William W. Carpenter, vice president of 
technology applications for Martin Mari­
etta, said: "This license is the first major, 
government-developed computer software 
program from the Oak Ridge facilities to be 
made available to other organizat ions. 
Now that Future Tech has been qualified 
and licensed to provide software technical 
support , we can proceed to license the 
many other commercial end-user firms 
who have expressed interest. Government 
users can also benefit from the availability 
of these services." Martin Marietta Energy 
Systems has a copyright on the software 
system, AnaLIS, and will make it available 
to end-users outside the DOE complex un­
der a copyright license agreement. 

The AnaLIS computer software system 
enables analytical chemists to quickly 
record the results of an analysis just per­
formed or to retrieve data on several mil­
lion ana ly se s pe r fo rmed p r e v i o u s l y . 
ORGDP, which developed the system, 
uses it to record hundreds of thousands of 
chemical analyses performed annually in 
the plant's analytical laboratories, to track 
samples, store and report test results, to 
maintain analyst and instrument certifica­
tion records, and to provide administrative 
records for the analytical laboratories at 
ORGDP and the Paducah (Kentucky) 
Gaseous Diffusion Plant. 

The system was recently installed at Oak 
Ridge N a t i o n a l L a b o r a t o r y a n d the 
Por t smouth (Ohio) Gaseous Diffusion 
Plant, and is accessible to other DOE instal­
lations via telecommunications. 

Ultrasonic Device Can 
Detect Small Imperfections 
in Hot Steel 

A new high temperature imperfection 
detector uses ultrasonic waves to detect 
small imperfections in hot steel. Both large 
and small imperfections in hot steel nor­
mally occur at the end of a rolled slab and 
must be sheared off before the steel is 
formed into a final p r o d u c t . Because 
present visual estimations cannot deter­
mine precisely where sound steel begins 

and the flawed steel ends, steelmakers dis­
card some s o u n d steel to e n s u r e the 
product quality. 

"This procedure is inefficient and costly 
to the steel industry," said C. David Rogers 
of the American Iron and Steel Institute 
(AISI). "A single steel mill could easily save 
more than a million dollars a year with the 
new device through the increase in pro­
duction of usable steel." 

The detector was developed during a 
two-year collaborative effort funded by 
AISI member companies. Participants in­
cluded Magnaflux Corporation, the Na­
tional Bureau of Standards, and Argonne 
National Laboratory. In tests, the device 
has detected a flaw as small as j inch in 
steel at 2000°F, a significant increase in ac­
curacy over existing methods. 

In operation, the transducer which gen­
erates the ultrasonic waves is in contact 
with the inside rim of a three-foot-diameter 
stainless steel wheel. This wheel rolls over 
the hot steel slab, transmitting the sound 
waves through the rim into hot metal. The 
sound waves reflected off the internal im­
perfections are translated by a small com­
puter into a color map of the internal 
structure of the slab. Each imperfection is 
outlined, and its shape, size, and location 
shown. Recent tests of the detector at Ar­
gonne have confirmed that such a device 
could be used in-line within a steel mill en­
vironment to clearly define the imperfec­
tions in hot steel. 

A. Madan Named President of 
Glasstech Solar 

Dr. Arun Madan 
has been n a m e d 
p r e s i d e n t o f 
G las s t ech Solar , 
Inc. (Wheatridge, 
CO), an affiliate of 
G l a s s t e c h , I n c . 
(Perrysburg, OH). 
Madan, a widely 
known researcher 
in the field of pho-

^ ^ ^ ^ ^ tovoltaic cells and 
Z f t a H ^ H I amorphous silicon 

semiconductor material, has been vice 
president of research and development for 
Glasstech Solar since February 1985. 

Under Madan's direction, Glasstech So­
lar achieved a breakthrough last summer 
with the production of its first solar energy 
panel utilizing thin film, amorphous silicon 
technology on a continuously moving glass 
substrate. The company is currently pro­
ducing these panels on a limited basis and 
is evaluating the construction of a full-scale 
production facility. 

Madan holds several basic patents on 
various aspects of amorphous silicon tech­
nology. In the early 1970s, he was part of a 

research team at Scotland's Dundee Uni­
versity which pioneered the use of amor­
phous silicon to convert solar energy to 
electricity, the basis of photovoltaic cells. A 
British citizen, Madan was previously 
manager of amorphous silicon develop­
ment for Chevron Research Co. (Rich­
mond, CA) during which time he was on 
loan to the federal government's Solar En­
ergy Research Institute in Colorado. Also, 
he served as manager of research and de­
velopment for Energy Conversion Devices, 
Inc. (Troy, MI). 

Madan ' s educational background in­
cludes a doctorate in physics from the Uni­
versity of Dundee , Scotland, an MS in 
solid-state physics from London Univer­
sity, and a BS wi th special honors in 
physics from Reading University, England. 
A prolific author and lecturer in his field, 
Madan has co-authored a soon to be pub­
lished textbook, Physics and Applications of 
Amorphous Semiconductor Devices; and he 
has spoken at technical conferences world­
wide. Madan is a member of the Materials 
Research Society, and he was a symposium 
organizer and book editor for the 1985 and 
1986 MRS Spring Meeting symposia on 
amorphous silicon and semiconductor 
technology. He is a symposium organizer 
for the 1987 MRS Spring Meeting sympo­
sium on Amorphous Silicon Semiconduc­
tors— Pure and Hydrogenated. 

Magnet Provides Highest 
Pulsed Magnetic Fields Yet 

Simon Foner, chief scientist at the Mas­
sachusetts Institute of Technology's Fran­
cis Bitter Nat ional Magnet Laboratory 
(Cambridge, MA), has built a magnet that 
provides substantially higher pulsed mag­
netic fields than previously possible. The 
development should give researchers a 
much better, less expensive tool for study­
ing the electronic and magnetic properties 
of metals, semiconductors, superconduc­
tors, and magnets. Peter A. Wolff, director 
of the laboratory, called Foner's work "a 
break through in genera t ing very high 
pulsed magnetic fields." 

In collaboration with Supercon, Inc., 
(Shrewsbury, MA), Foner developed an ul-
trastrong copper wire containing niobium 
filaments for the magnet winding and 
achieved fields of 68.4 tesla for 5.6 millisec­
onds. The copper-niobium wire was devel­
oped by researchers trying to find an easily 
pliable superconductor which could be 
used in high-field steady-state magnets, 
possibly for magnetic confinement fusion 
or for large accelerators such as the Super­
conducting Super Collider. 

Foner, whose research was funded by 
the National Science Foundation's Division 
of Materials Research, said his work sug-
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A.W. Trivelpiece Named 
"4 Executive Officer of AAAS 

give it several advantages over currently 
used superconducting materials. It could 
be cooled to 20 K with closed-cycle refriger­
ation, instead of to 4 K with liquid helium. 

"The material," Capone said, "might be 
used in a number of technologies based on 
magnets, such as the magnetic resonance 
imaging widely used in hospitals. The su­
perconduct ing componen t s of current 
magnetic resonance imaging machines are 
cooled with liquid helium. Another appli­
cation could be magnetically levitated 
trains that can travel at hundreds of miles 
per hour. A third possible use is in future 
fusion reactors which are expected to use 
powerful magnetic fields to control the 
plasma. 

DOE Requests SSC Funding 
and Announces Site Selection 
Process 

On January 30, Secretary of Energy John 
S. Herrington announced that President 
Reagan had approved construction of the 
Superconducting Super Collider, paving 
the way toward a formal budget request 
and congressional approval. The site selec­
tion process and some details of the FY 
1988 budget request to Congress were an­
nounced on February 10. 

The super collider, a unique basic re­
search tool for high energy physics, will be 
a racetrack-shaped tunnel 52 miles in cir­
cumference and 10 feet in cross-section 
diameter. Approximately 10,000 supercon­
ducting magnets will focus and guide two 
beams of protons in opposite directions 
around the tunnel . The beams will be 
boosted to nearly the speed of light and al­
lowed to collide head-on with an energy of 
40 TeV, creating new subatomic particles 
that will be detected and analyzed. 

Budget 
Construction cost for the SSC is esti­

mated to be $3.2 billion in FY 1988 dollars. 
Estimated costs for detectors, computers, 
R&D and pre-operations are $1.2 billion, 
for a project total of $4.4 billion. This cost 

•assumes that land for the SSC will be pro­
vided free of charge by site proposers. 

The FY 1988 SSC budget request will be 
$35 million, to be taken from within the 
D e p a r t m e n t of Energy ' s h igh ene rgy 
physics budget. The request includes $25 
million to continue R&D, with an emphasis 
on fabricating and testing full-size magnets 
to further refine the magnet design. The re­
quest also provides $10 million for initial 
construction activities, mainly for ordering 
long lead-time materials such as the super­
conducting wire to be used in the super 
collider's magnets. 

Site Selection 
DOE will issue an invitation for site pro­

posals, including the selection criteria, in 

April. The deadline for submitting pro­
posals is August 1987. "The process is 
d e s i g n e d to be fair, e q u i t a b l e to all 
par t ies — absolutely open and above-
board," said Herrington, with "a timetable 
that will ensure both a fair hearing for in­
terested candidate sites and a swift launch­
ing of this project." 

After an initial screening by DOE, a 
select panel of the National Academies of 
Sciences and Engineering will evaluate the 
proposals and recommend an unranked 
list by December 1987. Based on the find­
ings of the DOE's Energy System Acquisi­
tion Advisory Board, chaired by Under 
Secretary Joseph Salgado, Energy Secre­
tary Herrington will designate a preferred 
site by July 1988. Herrington will announce 
the final site selection in January 1989 after 
an environmental impact s tudy. If site 
preparation begins then, the SSC could be 
ready for operation in 1996. According to 
Robert L. Park of the American Physical 
Society, "The recent developments in su­
perconductors, however , . . . could force a 
reconsideration of the SSC design, delay­
ing the whole process." 

Superconductivity Achieved 
at 98 K 

A February 16 press release from the 
University of Houston announced that 
physicists at the Universities of Houston 
and Alabama at Huntsville have achieved 
superconductivity (the ability to transport 
electrical current with no resistance) at 
283°F or 98 K. The threshold world scien­
tists have sought to cross since the discov­
ery of superconduc t iv i ty in 1911 was 
-321°F or 77 K, the boiling point of liquid 
nitrogen. In the 75 years since its discov­
ery, scientists have increased the tempera­
ture at which superconductivity occurs 
from a few degrees above absolute zero 
(-460°F) to -418°F. Then, in December 
1986, Paul C.W. Chu and a group at the 
University of Houston announced super­
conductivity in lanthanum-barium-copper-
oxide at 40 K. At that time Chu believed a 
transition temperature of 77 K to be a real­
istic goal. 

The teams of physicists who made this 
most recent discovery were headed by Chu 
of the University of Houston and also a 
program director at the National Science 
Foundation, and by M.K. Wu of the Uni­
versity of Alabama at Huntsville. The re­
search was funded by NSF and NASA. The 
NSF noted that scientists in Switzerland, 
Japan, China, and at AT&T Bell Laborato­
ries in the United States are among others 
who have worked on materials which be­
come superconducting below -369°F or 
50 K. 

Since 1980, world scientists, including 
Chu and Wu (a former student of Chu's) 
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-V Alvin W. Trivelpiece will become Execu­
tive Officer of the American Association for 

"Y the Advancement of Science, replacing 
William D. Carey, who is retiring. Trivel­
piece, Director of the Department of En­
ergy's Office of Energy Research since 
1981, was instrumental in gaining support 
for the proposed superconducting super 
collider. A plasma physicist, Trivelpiece 

-~> was professor of physics at Maryland be­
fore he joined the Division of Controlled 

-* Thermonuclear Research of the Atomic En­
ergy Commission in 1976. He worked in 
private industry before becoming Director 

j , of Energy Research. 

—' Superconductor Could Reach 
- 60 Tesia Critical Field 

^ In a January 26 press release, scientists at 
Argonne National Laboratory announced 

_^ that a recently developed material can re­
main superconduct ing even when sur-

»• v rounded by magnetic fields more than one 
million times stronger than that of the 

*y earth. The material is the same compound 
of l an thanum, s t ront ium, copper, and 

*̂" * oxygen developed at Bell Laboratories and 
recently found by Bell scientists to be su­
perconducting at 35 K. 

-—j "Our work confirms their results and 
adds the finding that it may break the 

*"T world's record for critical field with a value 
of 60 tesia," said Donald W. Capone II of 

^ Argonne. The current world record of 50-
g. 60 tesia, he said, is held by an alloy of lead, 

molybdenum, and sulfur at near absolute 
4,\ zero. The highest critical field among com­

mercially available superconductors is 
-»\ about 35 tesia for a niobium-tin alloy at 

near absolute zero. The most widely used 
-*•*> superconductor today is an alloy of nio­

bium and titanium with a critical field of 
a b o u t 12 tesia at nea r abso lu t e zero 
(-460°F). 

The ability of this material to remain su­
perconducting when exposed to extremely 
high magnetic fields, said Capone, may 

A 

gests that energy efficient systems of 75 
~»-4 tesia strength, with a pulse length nearly 

100 times longer than those now attain-
-4, able, can be built economically with this 

new materials technology. 
"r7 Foner said the direct involvement of Su-

percon, under the sponsorship of a Small 
< r Bus iness I nnova t i on Research award 
^ ^ through the Department of Energy, was 

essential in extending the superconducting 
Y materials fabrication technology to large-

scale conductor manufacture. "This is a 
~-~i classic example of how basic research in 

one area leads to a breakthrough in an-
< other," he said. 
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have investigated oxides as possible mate­
rials to achieve superconductivity at 
warmer temperatures. In the Spring of 
1986, an IBM Corporation group in Zurich, 
Switzerland, announced the possible ob­
servation of superconductivity at -405°F or 
30 K in a mixture of oxides. 

On December 15, 1986, Chu announced 
the achievement of superconductivity un­
der pressure at -387°F or 40 K. Then, on 
December 30, Chu submitted to the journal 
Science the achievement of superconductiv­
ity under pressure at -365°F or 52.5 K. 

In addition, Chu discovered that the 
temperature at which superconductivity 
occurs increases dramatically with pres­
sure. This pressure effect was wholly 
unexpected since the theory of super­
conductivity as it now stands does not pre­
dict it. 

Roy Weinstein, dean of natural sciences 
at Houston, said the "Chu effect" indicates 
two major things. "First," he said, "it is a 
clear signal that we are dealing with a re­
ally new, previously unknown physical 
phenomenon. Secondly, since there are 
many ways (for instance, by alloying the 
material with other elements) to mimic the 
effects of pressure, it opens up a host of 
new approaches to increase the tempera­
ture at which superconductivity occurs. 
Pressure need not be used, and was not 
used in the work announced today." 

The superconductivity at -283CF or 98 
was achieved at normal atmospheric pres­
sure and in a materials system different 
from that first suggested by the Swiss. It 
was achieved by the two research groups 
with liquid nitrogen as the refrigerant. Liq­
uid nitrogen, at -32FF or 77, is about 10 
times cheaper and 20 times more effective 
as a coolant than liquid helium. Until last 
December, only liquid helium could be 
used effectively as a coolant. 

Chu said cheaper, more effective liquid 
nitrogen opens the potential for wide-
ranging technological applications which 
were previously conceived but not practi­
cal, including levitated trains, power gen­
erators and transmission lines without 
resistive losses, and very large magnets for 
medical magnetic resonance imaging. 

Chu believes superconductivity at even 
higher temperatures can be achieved be­
cause "there are so many directions in 
which to search for better materials." His 
group has, in fact, already seen indications 
of superconductivity at -27°F or 240 K. 
Weinstein said that temperatures such as 
the 98 K just announced were unthinkable 
a few months ago, and that the ultimate 
operating temperature of these new mate­
rials will probably be much nearer to room 
temperature than to absolute zero. 

Chu's coworkers at Houston include 
P.H. Hor, R.L. Meng, L. Gao, Z.J. Huang, 
Y.Q. Wang, J. Bechtold, and D. Campbell. 
Wu's group at Alabama includes J. Ash-

burn and C.J. Torng. Results of the re­
search have been accepted for publication 
in Physical Review Letters. 

Editor's Note: The above press information 
from the University of Houston follows 
previously reported discoveries by the 
same groups. The compound oxide system 
with nominal composition (Y0 6Ba0.4)2CuO4.y 
was reported in Physical Review Letters 58 
(1987) p. 908 (March 2, 1987 issue) to show 
an onset of superconductivity at 93 K with 
completion of the transition at 80 K. A 
companion paper (p. 911 of the same issue) 
reported the pressure dependence of Tc to 
be quite weak in contrast to observations 
by others on the La-Ba-Cu-O and La-Sr-
Cu-O materials which had been the previ­
ous Tc record-holding compounds. The 
Houston and Alabama researchers believe 
the new Y-doped material is not in the 
same crystallographic phase as its La-
doped predecessors. The most recent re­
port (submitted to Physical Review Letters in 
early March) tells of a refinement to the Y-
Ba-Cu-O material, wherein an onset Tc of 
98 K and completion at 94 K was observed. 
For this material, the authors estimate that 
the upper critical magnetic field extrapo­
lated to 0 K lies in the range 94 tesla < 
Hc2(0) < 190 tesla. 

U.K. Initiative to LINK 
Government, Academic, and 
Industry Research 
Plans for Rapid Development of 
Products and Services from Scientific 
and Technological Research 

A £210M United Kingdom government 
initiative to speed up the development of 
products and services from scientific and 
technological research carried out by uni­
versities, government departments, and 
industry was announced in December 1986 
by Prime Minister Thatcher. Through this 
initiative, called LINK, the U.K. govern­
ment will support up to half the cost of col­
laborative programs between the scientific 
community and industry. The govern­
ment's contribution will reach £210M over 
the next five years. Overall, the initiative is 
expected to generate expenditure by gov­
ernment and industry of at least 420 mil­
lion over the next five years, provided 
industry matches the government funding. 

LINK will consist of a range of programs, 
each in a strategic area of science and tech­
nology. The programs will cover the entire 
spectrum of science-based technology from 
molecular electronics to transport systems, 
materials technology to food process engi­
neering. 

Commenting on LINK, Geoffrey Pattie, 
Minister of State for Industry and Informa­
tion Technology said: "We have already 
done much to forge links between science, 

A~ 

industry and commerce but this is a major 
initiative to increase this collaboration. If r--'* 
the U.K. is to become more competitive in , 
world markets we need a constant stream " 
of new industrial technologies, products 
and services. LINK will generate this." 

Higher Education Minister George ^ 
Walden said: "We must make scientists 
more aware of industry's needs and the y-v 
business community more aware of the po­
tential which science and technology offer > 
for profitable development. LINK will be a 
major force in achieving this and making ' 
our academic excellence contribute more to i 
our economic success." ' 

The LINK initiative came in response to i__ 
several problems: a reported 28% loss in 
manufacturing and construction in the ^ 
U.K. since 1979; an acceleration of the 
"brain drain" to the United States, with W 
U.S. National Science Foundation figures 
indicating that about 1,000 U.K. scientists V" 
and engineers are emigrating to the U.S. 
every year (as many as from the whole of 
the rest of Western Europe put together); ^ 
and a devastating report from the House of 
Lords Science and Technology Committee, 
attacking the vacuum of leadership at the 
center of Britain's scientific and technologi- <~ 
cal endeavor. 

The main objectives of LINK are: ** 
• to foster strategic areas of scientific re­
search directed toward the development of 
innovative products, processes, and ser- ^ 
vices by industry; 
• to stimulate a real increase in industry's *».. 
own investment in R&D; 
• to help industry exploit developments in >* 
science and make scientists more aware of 
industry's needs by strengthening the A *" 
links between industry, higher education, . 
the Research Councils and other research ^ 
establishments; and ^ ^ 
• to develop technologies which cross the 
boundaries of industrial sectors and scien- ^ s 
tific disciplines. 

LINK will have a steering committee of -<•< 
industrialists, government officials, and 
representatives of the academic commu- "* 
nity and the research councils, chaired by 
an eminent industrialist. The management T""5' 
of LINK programs will be decentralized 
and will use existing machinery and advi­
sory bodies in research councils and gov- -T-~, 
ernment departments where possible. 
Project proposals will originate from indus- )» 
try, higher education, and other research 
establishments. ^ 

The aim is to make LINK as flexible and 
unbureaucratic as possible in order to ' ' 
speed the selection of projects and provi- , ^ 
sion of funding. A small secretariat will 
support the steering committee and, ^ 
wherever possible, industrialists' and re­
search workers' usual government contacts 
will also be their LINK contact. LINK does 
not replace existing collaborative research 
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Oxford Ion-Beam 
milling systems include 

88 hidden features. 

Although we offer five of the world's most ad­
vanced ion beam systems—for milling, etching, 
sputtering and various combinations thereof— 
hardly anyone ever buys these standards. 
Most of our customers want custom systems, 
precisely designed to their specific needs... 
with automatic beam neutralization and cathode 
filament changeover, complete computer 
interfacing, UHV compatible ports, heated 
or cooled sample holders, simple or planetary 
motion... not to mention special chamber 
configurations or pumping systems, including 
ultra-clean and fast-cycle... etc., etc, etc. 

Our most important system features, 

OXFORD 
A Member of the Oxford Instruments Group pic 

therefore, are none of the above. They're the 88 
physicists, engineers and technicians we retain 
to develop just what you want. Like the produc­
tion system for sequential reactive Ion Beam 
etching and magnetron sputter deposition— 
with inert or reactive ions and double magne­
tron, and without breaking vacuum during the 
sequential process—shown in the photo. 

So you don't need to compromise your 
needs on anybody's standard system—not even 
ours—or assemble your own from ill-matched 
parts. Just telephone 617-275-4350 or Telex 
951-352 and put our 88 hidden features to work. 
Or write for our new Ion Beam brochure. 

Oxford Instruments North America Inc. 
3A Alfred Circle, Bedford, MA 01730, USA 
Tel: (617) 275-4350 

Oxford Instruments Limited 
Osney Mead, Oxford OX2 ODX, England 
Tel: (0865) 241456 

Even the best can be customized better. 
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programs such as the Alvey program and 
the Joint Optoelectronics Research Scheme 
(JOERS). These programs, and those of 
other departments, which have associated 
or complementary objectives to LINK, will 
continue alongside and in association with 
LINK. 

Ten MRS Members Elected to 
APS Fellowship 

Ten members of the Materials Research 
Society were recently elected to Fellowship 
by the Councillors of the American Physi­
cal Society. A recognition of excellence, 
APS Fellowship is extended only to "such 
members who have contributed to the ad­
vancement of physics by independent , 
original research, or who have rendered 
some other special service to the sciences." 

The following eight members of the 
Materials Research Society were elected to 
Fellowship in the Division of Condensed 
Matter Physics: 

Philip B. Allen "For contributions to the 
theory of electron-phonon effects in metals 
and semiconductors." 
Tai-Chang Chiang "For his numerous con­
tributions to the understanding of bulk, 
surface and interface states of metals and 
semiconductors using photoemission tech­
niques." 

David Richard Clarke "For important con­
tributions to understanding atomic-scale 
fracture phenomena, structure and en­
ergetics of glass-ceramic interfaces, and 
toughening mechanisms in ceramic materi­
als." 

Eugene E. Haller "For pioneering contribu­
tions to the deve lopment of u l t rapure 
semiconductors and significant investiga­
tions of the spectroscopy of novel defects 
in them." 
Shirley Ann Jackson "For contributions to 
the theory of charge density wave instabili­
ties, the channeling of heavy ions in solids, 
and the behavior of 2-D electrons on he­
lium films." 

Horia Metiu "For his insightful contribu­
tions to our understanding of surfaces and 
adsorbates using spectroscopic techniques 
to measure dynamic properties." 
Gary Wayne Rubloff "For p ioneer ing 
applications of surface electron spectros­
copies and optical techniques to under­
stand chemical reactions and properties of 
interfaces and surfaces, particularly silicon 
interfaces." 

Clark W. White "For basic research on 
laser annealing of semiconductors, ion im­
plantation, and ion-beam surface layer 
analysis." 

The following two members of the Mate­
rials Research Society were elected to fel­
lowship in the Division of High Polymer 
Physics: 

Ali S. Argon "For fundamental contribu­
tions to understanding of plastic deforma­
tion of polymer glasses." 
Shaw Ling Hsu "For his use of vibrational 
spect roscopy to character ize po lymer 
structure and to follow the dynamics of 
structural change." 

"Hidden Threat of Producing 
Electronic Components 
Overseas" 

In an article in the National Research 
Council's News Report (November 1986), 
free-lance science writer Ron Cowen writes 
about "The Hidden Threat of Producing 
E l e c t r o n i c C o m p o n e n t s O v e r s e a s . " 
Cowen's article, which reviews the conclu­
sions of an NRC study requested by the 
Depar tment of the Army, is excerpted 
below. Copies of the committee's report, 
Foreign Production of Electronic Components 
and Army Systems Vulnerabilities, are avail­
able from the NRC, Board on Army Science 
and Technology, JH424, 2101 Constitution 
Avenue, NW, Washington, DC 20418; tele­
phone (202) 334-3344. 

"Increased reliance on foreign-made 
electronic parts not only poses economic 
problems for American businesses, it may 
also threaten national security. A cutoff of 
the overseas supply during wartime may 
prove devastating to the mi l i ta ry . . . . 

"Weaning the military from its depen­
dency on foreign-made par ts has two 
facets, the committee said. The United 
States must keep abreast of foreign compe­
tition by encouraging increased domestic 
production of certain strategic compo­
nents. At the same time, American military 
planners must consider options like stock­
piling components for use in an emer­
gency. 

"Exacerbating the military's problems, 
according to the committee, is the lack of 
any policy in the Department of Defense 
(DOD) or other federal agency 'that ad­
dresses the overall issue of growing depen­
dency on foreign components for weapons 
systems.' In fact, DOD has issued contra­
dictory policies that both encourage and 
discourage foreign production, the com­
mittee observed. Only one specific plan, 
the Very High Speed Integrated Circuits 
(VHSIC) program, has been instituted to 
recoup the American lead in electronics. 
VHSIC is designed to promote research 
and development of superfast, high quality 
semiconductor circuits that are expected to 
be an integral part of the next generation of 
computers. 

"Looking toward the future, Japan may 
be edging out the United States as the 
leader in components made of gallium 
arsenide, a new type of semiconductor. Fu­
ture military equipment such as target de­
tection and missile guidance systems and 

computer logic and memory chips will in­
creasingly depend on gallium a r s e n i d e ^ * 
parts. Transistors made of gallium arsenide 
are already an important element of radar- )& 
jamming devices. A sudden cutoff in the 
supply of gallium arsenide components ^ 
due to an economic embargo or other 
emergency could limit spare parts for old 
equipment and prevent production of n e w y ^ 
systems. The committee recommended 
that DOD encourage American companies ^ 
to produce gallium arsenide materials and 
strategic devices. H^ 

" . . . [T]he committee recommended that 
the Army consider selectively recording ' 
the origin of parts used in key military s y s - i ^ 
terns. 'What is important in this identifica­
tion is to trace the source all the way back, W 
so, for example, an American distributor­
ship is not listed if the source is actually a w 
foreign supplier,' the committee noted." 

"To boost participation of American V 
firms, which often choose high-profit com­
mercial ventures over military projects, the *"** 
commit tee proposed that DOD invest ^ 
funds in research and development pro- " 
grams and in factory production of elec­
tronic parts. Long-term contracts may also 
attract more U.S. firms, the committee <•? 
added. Without greater involvement of 
U.S.-based manufacturers, components for -te 
vital electronic systems may be lacking 
when the nation needs them most." "* 

Fast Neutrons Detected in 
Direct One-Step Process A-!-

An organic metal neutron detector, in- >*. 
vented by Michael A. Butler and David S. 
Ginley of Sandia National Laboratories, al- >• ** 
lows fast neutrons to be detected in a direct 
one-step process. The detector is an out- * 
growth of experiments by Butler, Ginley, 
and James W. Bryson, also of Sandia, who 
found that the electrical conductivity of the ^ 
conductive organic polymer polyacetylene 
(CH)X can be dramatically boosted by irra- <-* 
diating it with neutrons. The increase in 
conductivity is linearly proportional to the "* 
total neutron fluence over wide ranges. 
This was the first reported observation of * ^ 
neutron-induced conductivity in an or- jf4 
ganic conductor and opened the way to a rs 

neutron detector based on measuring the ^._. 
resistance change produced when the ma­
terial is bombarded by neutrons. )ft 

The device consists of a thin film of or­
ganic conducting polymer sandwiched be- AJs. 
tween metal electrodes and sealed to keep 
out air. Electrical contacts are applied to -**-
measure the resistance changes. "From a , 
device point of view, we think it will have 
a number of advantages," said Butler. The v̂  
ability to detect neutrons directly and the 
permanency of the change are among the 
main advantages. 

Another unique feature, said Butler, is 
Continued 
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its thin, flexible nature. It can be in the 
form of a flat film, a rod, a sphere, or other 
irregular shapes. The films can be grown to 
large areas and can also be attached to 
provide extremely large cross-sectional ar­
eas. In addition, a grid of electrical contacts 
can be fitted at different sites on a film sur­
face and the local conductivity measured at 
each site. 

The physics of the concept depends on 
the interaction between neutrons and the 
protons in the conductive organic polymer. 
The neutrons kick protons out of the poly­
mer film, leaving behind a very reactive 
site and leading to p-type conductivity. 
Since the neutrons must break the chemi­
cal bond holding the hydrogen atoms in 
the polymer, there is a lower limit to the 
energy of neutrons that can be detected. 
Thus the detector is sensitive only to "fast" 
neutrons (10 eV or more) and will not react 
to slow, "thermal" neutrons. 

Butler and Ginley believe that materials 
other than polyacetylene, such as substi­
tuted po ly th iophenes , may be equally 
good neutron detectors and be insensitive 
to air exposure as well. (Polyacetylene 
must be encapsulated.) In principle, any 
conductive organic polymer can be used, 
as long as its atoms have a sufficiently high 
cross-section for the neutron fluence of in­
terest and the polymer can be made highly 
resistive. 
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CRYOGENIC 

DRC-91C 

Temperature Controls . . . as Never Before. 

"Advanced" is the best way to describe Lake Shore's NEW line of 
Cryogenic Temperature Controllers. Advanced performance, advanced 
features, advanced operating ease are some of the reasons why. 

Interchangeable input cards create electronic personalities to match vir­
tually any type of cryogenic temperature sensor and make dozens of 
different configurations possible. Sensors such as silicon and GaAlAs 
diodes, germanium and carbon-glass resistors, platinum and rhodium-
iron RTDs, capacitors, thermistors and more . . . can all be handled. 

Real-time analog control, selectable heater outputs, continuous display of 
control parameters, remote interfaces, and other features long an integral 
part of Lake Shore instrumentation, are naturally at the heart of the new 
line. But new ones abound, too. A six-channel input scanner, programm­
able ramping and temperature profiling, front-panel sensor calibration, 
curve entry, math functions, and a powerful, high resolution Polynomial 
Interpolation Algorithm are just a few. 

Our new brochure has the details and our application note discusses the 
fundamentals of cryogenic temperature control. Contact us for all your 
cryogenic needs. At Lake Shore . . . we know cryogenics COLD. 

Lake Shore Cryotronics, Inc. 
64A E. Walnut St., Westerville, OH 43081 • (614) 891-2243 

Europe: Cryophysics: Witney, England • Jouy en Josas. France 
Darmstadt, W. Germany • Geneva, Switzerland 

India: Goodwill Cryogenics, Bombay • Japan: Niki Glass Co.. Takanawa. Tokyo 
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DEPOSITION SYSTEMS FROM IE Ml i l l 

SERIES 
cue 601 cue 304 EVE 401 

Cost effective, versatile, 
thin film sputtering 
systems 
With a wide range of sputtering modes, 
modular load lock, and sputter up and/or 
down configurations, the CVC 601 is the 
right system for many applications. Ideal 
for R&D or low volume production, CVC 
601 Series Systems are engineered with the 
operator in mind for simple, straight for­
ward operation. The CVC 601 Lid Lok™ 
features a load lock which can be easily 
retrofitted at a later time. Process devel­
opment on a CVC 601 is directly transfer­
able to the high volume CVC 2800 Load 
Lock. 

Additional Features 
• Accommodates 2-inch through 6-inch 
diameter wafers and irregularly shaped 
substrates. 
• Easily installed 8-inch circular cathode 
assemblies. 
• Options for in-situ heat, RF bias/RF 
sputter etch. 
• Four stations are available in the base­
plate for sputter-up deposition. 
• Particulate contamination is minimized 
with sputter-up configuration. 
• True co-sputtering capability for excel­
lent adhesion and precise alloy control. 
• Designed for easy servicing and maxi­
mum uptime. 
• ICS 660™ neutral ion source option. 

Dedicated Downwards 
Sputtering System with 
Water Cooled Substrate 
holder...Ideal For 
Production of GaAs and 
Microwave Devices As 
Well As similar 
Applications. 
The CVC 304 has earned a sound reputa­
tion for its outstanding performance in 
R&D and low volume production applica­
tions. With many of the same features as 
the renowned CVC 601 series, the CVC 304 
provides system flexibility, sputter down 
deposition format, low energy ion gun 
facility, and excellent uniformity through 
optional planetary substrate rotation. 

Additional Features 
• Choice of five substrate holders to suit 
process. 
• Gravity fixturing accepts wide range of 
substrate sizes. 
• Accommodates up to four Magnetron 
Cathodes plus Substrate Etch Clean. 
• Efficient interstation and chamber 
shielding. 
• Options for substrate heating or cooling. 
• Low energy Kaufman Ion Source option. 
• RF Sputter Etch/Bias option. 
• Deposition and ion beam milling option 
—in one unit. 

To discuss your applications and equipment requirements, call CVC Products, 
Inc. today... pioneers in applied high vacuum technology. 

Sputtering Deposition, 
Evaporation, Ion Milling 
or other processes—use 
your imagination. A 
modular chamber for 
any Application! 
The CVC 401 is a unique modular approach 
to vacuum deposition allowing the user to 
start with a basic system, and then adapt or 
upgrade as process requirements or tech­
nology change. 

Applications include filament and elec­
tron beam evaporation onto static or rotat­
ing substrates. The system is also capable 
of sputtering either up, down or sideways 
with a choice of RF or DC Diode or Magne­
tron. Ion sources can be combined with 
deposition processes for etching, or used 
independently for milling within the 
chamber. 

Additional Features 
• Horizontal sputtering. 
• Controllable High Power RF Sputter 
Etch/Bias on substrates. 
• Segregation of Sputter Cathodes and 
substrates during RF Sputter etch. 
• Negligible cross contamination. 
• Full front opening door gives easy access 
for cleaning. 
• Simple substrate loading. 
• Substrate heating or cooling. 
•Adjustable cathode—to substrate spacing. 
• Choice of up to three circular or retangu-
lar RF/DC Magnetron/Diode Cathodes. 
• Variable speed/indexed substrate holder. 

CVC Scientific Products, Ltd. 
Hogwood Lane 
Finchampstead 
Wokingham Berkshire, England RG11 40W 
Tel: 0734 730555 
FAX: 0734 730829 
Telex: 848159 CVCWOKG 

Headquarters 
CVC Products, Inc. 
525 Lee Road 
P.O. Box 1886 
Rochester, NY 14603, U.S.A. 
(716) 458-2550 
In N.Y. State, call 1-800-962-5252 
Outside N.Y. State, call 1-800-448-5900 
FAX: (716) 458-0424 
Telex: 265240 (RCA) CVCUR 

4947142 (ITT) CVCUI 

CVC ALSO OFFERS AN ECONOMICAL LINE OF HIGH QUALITY, 
COMPACT BELL JAR EVAPORATION SYSTEMS. 
Performance characteristics, specifications and configurations are subject to change without prior notice. 

CVC Equipments Sari 
25 Rue de la Gare 
78370 Plaisir, France 
Tel: (1)30 55 40 45 
Telex: 697783F CVCEQMT 

HP i f iip 
Mum = Mum 
PRODUCTS. INC. 
Printed in U.S.A. JLM 3/87 
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