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This talk is the second in an expanded series of presentations on the Government-Industry- 
University and Research Laboratories Coordination for new product development, which is 
a timely and important public policy issue. Such interactions have become particularly 
timely in light of the present decline in funding for research and development (R&D) in the 
nation’s budget and in the private sector. These interactions, at least in principle, provide a 
means to maximize benefits for the greater good of the nation by pooling the diminishing 
resources. National laboratories, which traditionally interacted closely with the universities 
in educational training, now are able to also participate closely with industry in joint R&D 
thanks to a number of public laws legislated since the early 80s. A review of the experi- 
ences with such interactions at Argonne National Laboratory, which exemplifies the na- 
tional laboratories, shows that, despite differences in their traditions and the missions, the 
national laboratory-industry-university triangle can work together. 

INTRODUCTION 

The United States essentially has three re- 
search-and-development macroengines -- 
industry, universities, and government. 
The government research can be further 
divided into a national laboratory compo- 
nent and the rest of the federally sup- 
ported research, which is substantial. De- 
pending on the counting and definitions, 
how this trio (or quartet) plays together to 
make good music is the essence of these 
series of talks. I am honored for the op- 
portunity to provide some perspective on 
the role of the government-supported re- 
search laboratory in these interactions. 
While my talk is mostly based on my per- 
spective from Argonne National Labora- 
tory, I believe, Argonne, as a national 
laboratory, is sufficiently generic to be 
the case-in-point for all the federal labo- 
ratories with regard to civilian research. 

Historically, the research engine trio op- 
erated separately, with only occasional 
interaction. Today, the trend is toward in- 
creasing collaboration at higher levels and’ 
for longer terms. Argonne is at the fore- 
front of this trend. 

The U.S. national laboratory system is a 
network of 30 laboratories managed by 
the federal Department of Energy. It is the 
largest system of its type in the Western 
world, with a scientific and technical staff 
that numbers close to 30,000. The labo- 
ratories’ mission is basic research and 
technology development to meet national 
goals in energy technology, environ- 
mental quality, scientific leadership, and 
educational infrastructure. Laboratories in 
the system range from small, specialized 
laboratories to large, diversified ones. 
Nine of the major laboratories conduct re- 
search in many scientific areas, and they 
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are staffed and equipped to do so. Ar- 
gonne is one of these nine multipurpose 
civilian research program laboratories 
listed below: 

Argonne National Laboratory (ANL) 
Brookhaven National Laboratory (BNL) 
Idaho National Engineering Laboratory (INEL) 
Lawrence Berkeley National Laboratory (LBNL) 
Lawrence Livennore National Laboratory (LLNL) 
Los Alamos National Laboratory (LAN 
Oak Ridge National Laboratory (ORNL) 
Pacific Northwest National Lab (PNNL) 
Sandia National Laboratories (SNL) 

Although the national laboratories are 
owned by the government, they are oper- 
ated by private organizations selected 
from industry, academia, and university 
consortia. Argonne is operated by the 
University of Chicago under a five-year- 
renewable contract. 

Outside the national laboratory system 
mentioned above, there are other large 
and important institutions, which are also 
federally funded and which contribute 
significantly to the nation’s research ac- 
tivities. NIST, NASA, NIH, DoD, and 
FDA are a few that most people will 
readily recognize. 

In discussing the three legs of the na- 
tion’s research engine, one should also 
keep in mind the fundamental differences 
of these entities in their traditional roles 
and mission: 

The national laboratory system engages in 
long-term, high-risk national and global 
research missions with no profit motive. 
These are traditionally in the global areas 
of energy, environment, health, and de- 
fense. 

Universities have traditionally engaged in 
open-ended basic research, again with no 
profit or marketing motive. 

On the other hand, corporate America en- 
gage in applied or well-focused short- 
term, low-risk research with significant 
short-turn-around marketing and profit 
motive. 

The obvious diversion in the mission of 
these research engines is, by the most 
part, no barrier today to a closer interac- 
tion among them. As we will see below, 
some significant federal laws have been 
passed in the Congress to make these in- 
teractions possible with much less hard- 
ship in their implementation. 

Before we probe more into the status of 
these tripartite interactions, let us examine 
first why the national laboratories are in 
greater focus now than ever before [l,  2 
and 31. This is essentially tied to the pre- 
vailing economichudgetary mood both in 
the administration and the Congress to- 
day, which can be summarized as fol- 
lows: 

0 

0 

0 

Budget trimming across the board is a 
given 
Congress is in no mood for 
“corporate welfare” 
National laboratories should recover 
cost of their R&D 
“Customer satisfaction” and “useful 
R&D” at national laboratories have 
become favored DOE buzz words 
National laboratory-industry partner- 
ship is an attractive notion 

One should note that bullets 2 and 5. 
above are contradictory! The reality is 
such that both have strong proponents in 
Washington, hence both are forcefully 
argued [4]. 

Developments both in national and inter- 
national politics during the last decade 
have also pushed the national laboratories 
to the focus. And these are: 

Reduction of research dollars from 
federdstate governments under a 
“balanced budget” concept 
Reduction in defense spending under 
the lack of a cold-war threat 
Shrinking research dollars in corpo- 
rate America concomitant with down- 
sizing and re-engineering 



0 Increased pressure for quick return on 
R&D for global market penetration 
Global privatization effort of state- 
owned entities for true economic re- 
turn on tax-payers money 

Having examined this, now let us look at 
the recognized strengths and weaknesses 
of the national laboratories. First, the na- 
tional laboratories operate within the fol- 
lowing constraints: 

A variety of DOE orders 
Federal laws pertaining to purchasing 
and procurement 

0 Federal laws pertaining to human re- 
sources 
Federal laws pertaining to R&D trans- 
fers and research partnerships 
A variety of ES&H and OSHA- 
related regulations 
Lack of a culture for “man- 
ufacturing,” “marketing,” “cost/pro- 
fit” and “timing” 
Not necessarily a “cost bargain” (as 
quantified in a recent study sponsored 
by GUIRR [5]). 

On the other hand, the national laborato- 
ries possess a number of advantages, and 
these are: 

Sophisticated R&D culture and envi- 
ronment 
Broad-base expertisehowledge at 
one site 
Multidisciplinary skills bearing on 
complex problems 
Extremely competitive and highly 
trained research pool 
State-of-the-art facilities and instru- 
mentation 
Sophisticated search, data acquisition, 
and processing and communication 
tools 
Innate willingness on part of the re- 
searchers to enter into “cooperative,” 
“partnered” or “lend-a-hand” type 
R&D interactions - a point of pride. 

OVERVIEW OF ARGONNE NA- 

FACILITIES AND DEPART- 
TIONAL LABORATORY MAJOR 

MENTS 

Now we will look into the specific case 
of the operations at the Argonne National 
Laboratory as an example of t‘he national 
laboratory system. 

Argonne was America’s first national 
laboratory, and Argonne celebrated last 
year the 50 years of its existence. Today 
it has an operating budget of close to a 
half-billion dollars that supports more 
than 200 major research projects. Of the 
laboratory’s 4,500 employees, more than 
1,775 are scientists and engineers, of 
whom approximately 800 hold doctoral 
degrees. 

Currently, Argonne’s major mission 
areas are the following [6]: 

Energy and Environmental Technolo- 

National Research Facilities 
Basic Research 
Technical Evaluations 
Education 

gies 

We at Argonne explore scientific and 
technical boundaries across a range of 
disciplines -- including materials science; 
advanced mathematical and computing 
techniques; and frontier areas of physics, 
chemistry, health science, environmental 
sciences, and geology; as well as newly 
emerging areas, such as environmental 
impact assessments, systems analysis, 
and innovative engineering design. 

Argonne research falls into four broad 
categories each of which is under the 
management of an Associate Laboratory 
Director (ALD) : 

Engineering research focuses on ad- 
vanced batteries and fuel cells, and ad- 



vanced fission reactor systems -- includ- 
ing electrochemical treatment of spent 
DOE fuel for disposal, improved safety 
of Soviet-designed reactors and technol- 
ogy for decontaminating and decommis- 
sioning aging reactors. 

Physical research includes materials 
science, physics, chemistry, high-energy 
physics, mathematics and computer sci- 
ence, including high-performance com- 
puting and massively parallel computers. 

Industrial technology development 
is an important activity in moving benefits 
of Argonne's publicly funded research to 
industry to help strengthen the nation's 
technology base. This activity at Argonne 
grows out of basic and applied research 
in materials, transportation, computing, 
advanced manufacturing, energy, the en- 
vironment and other areas. 

The Advanced Photon Source 
(APS) is the newest and largest addition 
to Argonne's pool of technological and 
scientific resources as an international 
user facility in synchrotron-related re- 
search. The A P S  is posed to pay to the 
nation and the world high dividends in 
applied research in materials, biology, 
environment, agriculture, geoscience, 
chemistry, medicine, manufacturing, and 
physics. 

The A P S  users constitute a marvelous 
mix of representation from major univer- 
sities, industry, and research institutions. 
This extensive user list, as of 1996, is 
shown in Appendix A and is constantly 
growing. It is seen from this list that even 
in the half-built-up stage (40 of the total 
of 69 available beam ports have been 
completed and occupied to date) some 36 
major U.S. corporations, over 100 uni- 
versities and 30 government research 
laboratories are at work jointly at the 
APS. These entities have grouped them- 
selves currently in 14 Colloborative Ac- 
cess Teams (CATS) to occupy the 40 
beamlines doing shared research. User 
investment at the A P S  exceeds $150 M to 
date. The user base of the APS currently 
stands at about 1OOO. When completed, it 

is expected to engage 2000 users on a 
steady-state basis. The APS at Argonne is 
perhaps a perfect working model of the 
research triangle of industry-university- 
national research laboratory partnership 
building for America's technological and 
scientific future. 

ARGONNE SCIENCE FACILI- 
TIES 

Another important part of Argonne's mis- 
sion is to design, build and operate sci- 
ence facilities some of which are national 
user facilities. These facilities, such as the 
Advanced Photon Source above and the 
Intense Pulsed Neutron Source, are large, 
sophisticated research facilities that would 
be too expensive for a single company or 
university to build and operate. They are 
used by scientists from Argonne, indus- 
try, colleges and universities and other 
national laboratories, and often by scien- 
tists from other nations. 

The science facilities at Argonne National 
Laboratory are listed alphabetically in 
Appendix B with the eight national user 
facilities capitalized. These eight national 
user facilities, namely, Argonne Tandem- 
Linear Accelerator System (ATLAS),. the 
Electron Microscopy Center, High- 
Voltage Electron Microscope-Tandem Fa- 
cility, High-Performance Computing Re- 
search Facility, Intense Pulsed Neutron. 
Source (IPNS), Laser Applications Labo- 
ratory, Superconductive Ceramic Proc- 
essing and Applications Laboratory and 
the Advanced Photon Source (APS) col- 
lectively draw over 2000 researchers 
from industry, universities and govern- 
ment to Argonne annually. 

ARGONNE-INDUSTRY - 
UNIVERSITY INTERACTIONS 

With this introduction to the federal labo- 
ratory system in general and Argonne 
National Laboratory in particular, I would 
now like to focus on the mechanisms by 
which we interact with industry and the 
educational facilities in R&D and product 
development. There exists basically two 
mechanisms by which Argonne interacts 



with the industry: Work for Others 
(WFO) and Industrial Technology Devel- 
opment. Argonne and university relations 
likewise happen through a two-prong 
mechanisms; direct divisional programs 
and Division of Educational Programs 
(DEP). These are detailed below. 

We will examine the case of the labora- 
tory-industry interactions first. 

INDUSTRY COLLABORATION 
THE ROLE OF LABORATORY- 

Argonne has strong incentives to engage 
in collaborative research and development 
agreements with the industry. This way 
Argonne attracts new R&D funding and 
can leverage existing funding. Not only 
are Department of Energy policies under 
which Argonne operates conducive to 
such interactions, but also the Prime 
Contract Directives of Argonne mandate 
such interactions. The following is a di- 
rect excerpt from page l l  of Argonne’s 
Prime Contract document: 

‘Technolow Transfer and Cooperation 
with Industrial Organizations 

The Contractor shall contribute to the 
U.S. technological competitiveness 
through research and development 
partnership with industry 
Cooperation with industrial partners 
may include long-term strategic part- 
nerships aimed at commercialization 
of Laboratory inventions or the im- 
provement of industrial products 
Laboratory will respond to specific 
near-term technological needs of in- 
dustrial companies ” 

Actually, collaboration with industry is 
not new to Argonne. The commercial 
light-water nuclear reactor development 
of the 50s and 60s is one of our best suc- 
cess stories. What has changed is the way 
we collaborate. Beginning in 1980, a 
steady stream of legislation and govern- 
ment policies shaped a dynamic, new 
way for the federal laboratories to do 
business with industry. A synopsis of 

these laws is provided below for further 
inquiry by those who are interested in 
them. For the purposes of this presenta- 
tion, the title of the public law and a 
cryptic end use will suffice [7]. 

FEDERAL LAWS PERTAINING 
TO TECHNOLOGY TRANSFERS 

1980 - Stevenson-Wydler Technol- 
ogy Innovation Act (PL96-480) 
Requires ANL to have an Mice of 
Research and Technology Applica- 
tions (ORTA) 
1984 - Trademark Clarification Act 

Permitted universities to take title to 
inventions 
1989 - National Competitiveness 
Technology Transfer Act (PL 100 1 - 
189) 
Permitted ANL to execute Coopera- 
tive Research and Development 
Agreements (CRADAS) 
1993 - Government Performance and 
Results Acts (GPRA) - Requires fed- 
eral agencies to develop performance 
goals and to “:express such goals in 
an objective, quantifiable, and meas- 
urable form 
1995 - Technology Transfer Im- 
provements Act (PL 104-1 13) - Re-. 
quires ANL to give CRADA partners 
an exclusive license option 

(PL98-620) 

Now, laboratories such as Argonne can 
license technology, draw up cooperative 
research agreements and conduct busi- 
ness very much as corporations do. Our 
scientists now can receive royalties from 
the licensing of their inventions. 

Argonne has developed many technolo- 
gies in the course of supporting the gov- 
ernment’s research mission. Today, we 
work with industry in cost-shared part- 
nerships to translate research into new 
products, processes, and companies. 
Over the past five years, ANL has had re- 
search and development agreements with 



more than 300 companies, about half of 
them small businesses. 

These changes not only altered the way 
we do business, but they changed the 
culture within the laboratory and changed 
the way industry views the national labo- 
ratories. Industry-Argonne teams have 
put a range of products and processes 
into the commercial marketplace and into 
use by the government to meet its goals in 
developing energy resources, increasing 
environmental quality, sustaining a lead- 
ership position in science and technology, 
and maintaining national security. 

An impact summary of these develop- 
ments on Argonne’s interactions with in- 
dustry can be found in the 1996 State of 
the Laboratory address by the former Ar- 
gonne Director, Dr. Alan Schriesheim, as 
follows [SI: 

“In technology transfer, over the past five 
years, we have executed 116 cooperative 
research and development agreements and 
42 High-Temperature Superconductivity 
Center agreements. Roughly half of these 
cost-shared partnerships have been with 
small businesses. 

Argonne’s R&D programs really benefit 
from these ventures. Again over the past 
five years, these partnerships’ total value 
was $184 million, split about 30/70 be- 
tween government funds and industry 
money. 

Of industry’s $131 million, $25 million 
came to us as cash to support laboratory 
research. Industry’s financial contribu- 
tions to R&D partnerships show the value 
companies place on cost-shared work 
with Argonne. 

Some 65 license agreements, options, 
and assignments of Argonne inventions 
and copyrights have been executed by 
Argonne and ARCH Development Cor- 
poration. Such agreements often are an 
integral part of research partnerships, and 
our ability to form license agreements has 
helped us obtain more than $22 million in 
R&D funds. 

Licenses have resulted in 15 commercial 
applications of Argonne intellectual prop- 
erty, and gross royalties from such li- 
censing exceed a million dollars. Argonne 
inventors have received a total of 
$756,000, with some individuals receiv- 
ing more than $l00,OOO. 

Argonne also is involved in new State of 
Illinois initiatives that aim to capitalize on 
technological advances within the state. A 
major focus is the Manufacturing Engi- 
neering Research and Training Coalition, 
which provides small- and medium-size 
Illinois manufacturers access to a data- 
base of business and technological re- 
sources.” 

As it is seen from the above excerpt, Ar- 
gonne and industry interactions are very 
significant and expanding rapidly. 

Outside the direct Divisional contacts 
within their technical programs, Ar- 
gonne’s interactions with the outside 
world come through the following of- 
fices: 

WORK FOR OTHER DOE CON- 
TRACTORS 

Argonne performs a variety of R&D ac- 
tivities in cooperation with other national 
laboratories and as a subcontractor to or-. 
ganizations whose primary source of 
program funds is DOE. This type of 
work is undertaken when Argonne has 
technical expertise needed to support 
major DOE programs being conducted by 
other contractors. 

WORK FOR SPONSORS OTHER 
THAN DOE 

Part of Argonne’s work is supported by 
sponsors other than DOE. Major spon- 
sors include the Nuclear Regulatory 
Commission, Department of Defense, 
National Institutes of Health, Environ- 
mental Protection Agency, Federal Emer- 
gency Management Agency, Department 
of State, National Science Foundation, 



Department of Agriculture, Department of 
Transportation, National Aeronautics and 
Space Administration, Electric Power Re- 
search Institute, Gas Research Institute, 
private firms, and state and local govern- 
ments. 

Argonne’s work for non-DOE sponsors 
supports accomplishment of its missions 
and development of its initiatives. From a 
national perspective, this “work for oth- 
ers” (WFO) allows Argonne’s unique fa- 
cilities and capabilities to be applied to 
U.S. R&D priorities. 

The Laboratory’s WFO strengthens re- 
sources available for DOE missions and 
programs and promotes development of 
specific energy and environmental tech- 
nologies. It enhances Argonne’s research 
capabilities, helps support the infrastruc- 
ture at the Laboratory, and ultimately in- 
creases opportunities to transfer Argonne 
technologies to productive applications in 
the private sector. The Laboratory does 
not undertake work for non-DOE spon- 
sors if that work can be performed satis- 
factorily by private organizations. 

The work for others (WFO) procedures at 
Argonne National Laboratory make the 
unique resources of the Laboratory avail- 
able to organizations in the wider research 
and industrial community. These re- 
sources can help a requesting organiza- 
tion achieve goals that might otherwise 
remain unattainable. All Argonne WFO 
activities are conducted in compliance 
with the following key DOE Orders: 

e DOE CH Order 4300.2C, “Non- 
Department of Energy Funded Work” 
DOE Order 2 1 1.1 A, “Pricing of De- 
partmental Materials and Services” 

There are three broad categories of WFO: 

Work for Others: Work performed by 
the Laboratory for other federal agencies, 
state and local governments, foreign enti- 
ties, not-for-profit organizations, educa- 
tional institutions, and private entities. 

Research and Development WFO: 
Work that requires scientific staff effort 
and pricing at the federal or full-cost- 
recovery rates. 

Technical Services WFO: Work that 
does not include research and develop- 
ment, but is unique and requires the 
Laboratory’s expertise or equipment in 
some technical area. It is usu-ally a one- 
time arrangement. 

INDUSTRIAL TECHNOLOGY 
DEVELOPMENT 

Argonne National Laboratory transfers its 
technology to U S  industry and seeks 
industrial partners interested in collabora- 
tive research and development, licensing, 
and other technology transfer mecha- 
nisms. We can work with companies in 
several different ways, and often use a 
combination of working arrangements to 
meet the needs of all parties. 

As a U.S. Department of Energy (DOE) 
laboratory, Argonne’s technology trans- 
fer initiatives are intended to help U.S. 
companies develop a technological edge. 
In licensing and cooperative research, for 
example, DOE laboratories give prefer- 
ence to businesses that agree to substan- 
tially manufacture resulting products in 
the United States. 

WorkinP Arrangements: 

0 Cooperative Research and Develop- 
ment Agreement (CRADA) 
Licensing 
Quick-response mechanisms 
Energy Research, Laboratory Tech- 
nology Research (ER, LTR) Program 
Regional economic development pro- 
grams 

Cost-Shared Research is usually 
conducted under Cooperative Research 
and Development Agreements (CRADAs) 
and High Temperature Superconductivity 



(HTS) Agreements. Under such agree- 
ments, the partnering organizations and 
Argonne both contribute to the cost of re- 
search. The company may obtain rights to 
intellectual property developed by Ar- 
gonne under the agreement. Proprietary 
information is kept confidential, and the 
results of the work can be protected from 
disclosure for up to two years under an 
HTS and five years under a CRADA 
agreement. 

CRADAs are the principal instruments for 
Argonne-industry interactions. 

Quick-Response Mechanisms are 
geared toward smaller companies and in- 
clude several types of agreements de- 
signed to facilitate work that is short-term 
or requires a rapid turnaround time. 
These include small CFUDAs, personnel 
exchange and technical assistance projects 
for which Argonne's unique expertise is 
needed. 

Licensing - Companies may license Ar- 
gonne inventions and software to develop 
them into marketable products and proc- 
esses. A license or license options may be 
included as part of a cost-shared or work 
for others agreement. 

ER, LTR programs help bridge the gap 
between R&D and cost-effective com- 
mercial development. These programs 
can work as short-term CRADAs or as 
finish-up help towards a marketable 
product . 
Regional economic development 
programs allow Argonne to participate in 
economic development activities with: 

- State of Illinois agencies/progrms 

- business and industrial organizations 

- community development enterprises 

Industrial Technology Development 
(lTD) provides a single point of contact 
for all the programs detailed above. 

ARCH DEVELOPMENT CORPO- 
RATION 

Another Argonne and industrial product 
development link is through a not-for- 
profit corporation instituted within the 
University of Chicago structure. This is 
called the ARCH Development Corpora- 
tion. 

Founded in 1986 on the recommendation 
of a University of Chicago task force that 
recognized the need for a mechanism to 
commercialize important and lucrative 
new technologies, ARCH was formed to 
generate the highest possible return on re- 
search investment for developers of new 
technologies and for the institutions at 
which they were developed. "ARCH ex- 
ists for one purpose -- to receive the 
highest possible financial return on re- 
search investment." 

ARCH works with some of the leading 
U.S. academic and research institutions 
including Northwestern University, Uni- 
versity of Michigan, University of Illinois 
and the University of Pennsylvania. 
ARCH Development Corporation has a 
special relationship with ARCH Venture 
Fund, which has raised and manages 
more than $42 million as seed capital for 
new ventures. ARCH Development Cor- 
poration has started 17 new companies to 
commercialize new technologies 

LABORATORY - UNIVERSITY 
INTERACTIONS 

Division of Educational Programs 

The Division of Educational Programs 
(DEP) serves as the interface between 
Argonne National Laboratory and the 
academic community. Within ANL are 
unique capabilities that afford numerous 
opportunities for domestic and intema- 
tional participants interested in energy re- 
search and training in science and tech- 
nology. Owing to the increasing opportu- 
nities to interact with Argonne's diverse 
scientific and technical expertise, the 
number of participants grows larger each 



year. DEP remains a full partner with the 
scientific divisions at ANL in identifying 
and providing educational opportunities 
for persons at a l l  educational levels. It 
continues to make serious investments in 
expanded opportunities, for career pur- 
suits by all, including women, people of 
color, the economically disadvantaged, 
and those with disabilities. While the fo- 
cus of these programs is primarily on in- 
dividuals, DEP collaborates with several 
universities, colleges, technical institutes, 
informal educational centers, consortia, 
and the precollege community. 

Argonne’s educational programs at un- 
dergraduate/graduate levels augment the 
formal education offered at academic in- 
stitutions by providing to the attending 
students hands-on, on-the-job training. 
Needless to say, some of these students 
end up working for Argonne and are 
much better prepared with research and 
development skills gained from these in- 
ternship-like programs. 

Graduate/Undergraduate/Faculty 
Programs 

Argonne National Laboratory offers col- 
lege and university faculty and students 
many opportunities to participate in the 
Laboratory’s educational programs. The 
programs, administered by DEP, are 
funded by the U.S. Department of En- 
ergy, Office of Energy Research. 

Faculty and student research participation 
is welcomed in the basic physical and life 
sciences, mathematics, computer science 
and engineering, as well as in a variety of 
applied research areas relating to coal, 
conservation, fission, fusion and envi- 
ronmental technology. 

Graduate Student Research Participation 
Programs 

- Laboratory-Graduate Research Ap 

- Thesis-Parts Appointments 
- Guest Graduate Appointments 

pointments 

Undergraduate Programs 

- Student Research Participation Pro 

- Science and Engineering Research 

- 

gram (Summer) 

Semester 
Argonne West, Summer Intern Pro- 
gram in Idaho 

Other Faculty and Student Programs 

- Research Aide Appointments 
- Cooperative Education 
- Symposium for Undergraduates in 

Science, Engineering, & Mathematics 

International Programs 

Argonne National Laboratory has a long 
and rich history of international service. 
ANL initiated its international training ac- 
tivities in the early 1950s as part of the 
Eisenhower Atoms for Peace Program. 
These activities were administered at 
ANL by the International School of Nu- 
clear Science and Engineering (ISNSE). 
Participants from throughout the United 
States and many foreign countries were 
involved in courses primarily focused on 
the peaceful uses of nuclear technology. 
ISNSE served as the foundation for all 
ANL educational activities. 

IAEMANL Interregional Training 
Courses 

Argonne has hosted more than 75 inter- 
national courses and more than 2,000 
persons participated in courses involving 
nuclear power safety, quality assurance, 
emergency planning, environmental qual- 
ity, and energy planning between 1976 
and 1995. 

International Nuclear Technology Liaison 
Ofice (INTLO) 

ANL’s international activities have not 
been limited to courses. It has supported 
manpower development (e.g., missions 
to developing countries to assist in vari- 
ous energy projects) and expert recruit- 
ment. The International Nuclear Technol- 
ogy Liaison Office (INTLO) was formed 



by the U.S. Department of State in Octo- 
ber of 1985 "to improve the efficiency 
and effectiveness of U.S. participation in 
the IAEA's program of technical coop- 
eration." 

Experts Program 

A second major purpose of the Argonne 
effort in connection with INTLO has been 
to provide technical and administrative 
support and the recruitment of the U. S . 
technical experts. 

TION 
INFORMATION DISSEMINA- 

Argonne is an open laboratory in full and 
free dissemination of its R&D results to 
general public. Almost all major program 
departments at Argonne (Divisions) pub- 
lish annual reports available to general 
public. Argonne maintains an office of 
Public Affairs (OPA) to make Argonne 
information readily available to the pub- 
lic. Such information is now available on 
the web for anybody who has access to 
the nation's information highways. This 
includes the Argonne Institutional Plan 
[6],  a massive source of information 
about the laboratory's strategic planning 
updated twice annually. 

Periodic information sources available to 
public on the web include: 

News about Argonne -- News re- 
leases about research and other activi- 
ties at Argonne National Laboratory 
Frontiers -- Highlights of Argonne 
research, plus special sections on Ar- 
gonne's 50 years of cutting-edge re- 
search 
Logos -- A quarterly magazine about 
Argonne research 
Argonne News -- Argonne's weekly 
employee newsletter 
Argonne Views -- Speeches, Con- 
gressional testimony and opinion arti- 
cles by Argonne management 

Tech Transfer Highlights -- A quar- 
terly newsletter about Argonne's co- 
operative research with industry 

0 Argonne's environment -- Reports 
and fact sheets about environmental 
monitoring and clean-up activities at 
Argonne's Illinois site 

SUMMARY AND CONCLUSIONS 

Argonne National Laboratory, very 
much like the other national laborato- 
ries, is fully committed to make its re- 
sources available to industry and uni- 
versities; and to make strategic re- 
search and development alliances with 
the same. 

National laboratories, and certainly 
Argonne National Laboratory, are 
productive grounds, through indus- 
tryhniversity participation, for help- 
ing with the nation's indus- 
trial/technological R&D and product 
development needs. 

National laboratories are open for In- 
dustry-University interactions 
through a plethora of programs. 

A good proven track record exists for 
such programs. 

A variety of public laws since mid- 
80s have eased the mechanism for 
such interactions as well as clarifying 
the intellectual property rights. Such 
rights, in general, favor the indus- 
triaVcommercial partner. Data confi- 
dentiality is preserved. 

Due to declining in-house corporate 
research, downsizing and outsour- 
cing, national laboratories can play a 
role to fill the gap in R&D needs. 

Due to the particular nature of the na- 
tional laboratories, some synergetic 
difficulties may exist, but, in general, 



through good planning such difficul- 
ties become workable. 

Like all national enterprises the na- 
tional laboratories also function better 
in a less-regulated environment and 
without the annual ritual of budgetary 
uncertaintiedshifts totally beyond 
their control. 

My conclusions would not be complete 
without touching on some of the points 
raised by the previous speaker at the con- 
clusion of his excellent presentation [9]. 
The discussion topic chosen by the con- 
ference organizers is indeed a very im- 
portant public policy matter and they 
should be congratulated for their foresight 
in bringing it to a public forum like this. 
Public policy is not included in the engi- 
neering curricula in most academic insti- 
tutions. Hence engineering students are 
very poorly prepared to understand and 
speak on public policy matters. This may 
also explain, in part, the lack of meaning- 
ful input by us to public policy issues put 
forward by the Administration and the 
Congress in matters ultimately affecting 
the lives of engineers/scientists and their 
families. While it is unredistic to expect 
direct input to the Administration and the 
Congress, I believe, we can be effective 
in forcing our professional organizations 
to be more vocal in such important public 
policy matters. In fact, the strong voice 
raised recently by the 23 engineering and 
scientific societies representing more than 
a million members on the perilous R&D 
funding cuts projected in nation’s budget 
to year 2002 has been a good working 
example of this approach. 

As for the impact of the vagaries of the 
R&D budget and programs, it is fair to 
say that, relative to corporate America and 
academia, national laboratories are much 
more vulnerable. 

Outside the annual budgetary and pro- 
grammatic uncertantities, the scientific/ 
engineering force of the nation is also in- 
fluenced negatively by two other public 
policy matters. One has been a very 

strong factor during the last decade and 
the other is a continuing conflict. The first 
is the “re-engineering of corporate Amer- 
ica’’ under Dr. Hammer’s philosophy, 
which corporate America was much too 
eager to embrace. The adverse impact of 
this short-term philosophy is already be- 
ing felt in the society in many ways. The 
second is the traditional conflict between 
the welfare of the engineeringlscience 
graduates versus the interests of academia 
and industry. The latter two thrive with 
an unmitigated supply of a fresh workers 
to the social detriment of the first. Hence 
the quality factor rather than the quantity 
in the human resource is worth examining 
as a common public policy matter in the 
interactions of the research triangle of the 
nation. 
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APPENDIX A - PARTICIPANTS IN APS COLLABORATIVE ACCESS TEAMS (APS CATS) AS OF 1996 

INDUSTRIES 
Abbott Laboratories 
Amoco Corporation 
Applied Physics Technologies Corp. 
Bayer Corporation 
Bede Scientific, Inc. 
BIOSYM Technologies, Inc. 
Bristol-Myers Squibb Pharm. Res. Inst. 
The Dow Chemical Company 
DuPont Merck Pharmaceutical Company 
E.I. DuPont de Nemours & Company 
Eli Lilly and Company 
Exxon Research and Engineering Com- 
pany 
Fuji Medical Systems 
Genencor International 
Genentech Inc. 
GlaxoWellcome Research Institute 
Holleb & Coff 
IBM Research Division 
Kraft Food Technology Center 
Lucent Technologies 
Merck & Co., Inc. 
Mobil R&D Corporation 
Molecular Structure Corp. 
MonsantoISearle 
Neslab Instruments, Inc. 
Parke-Davis Pharmaceutical Research 
Pharmacia & Upjohn, Inc. 
The Procter & Gamble Company 
Radiation Science, Inc. 
Searle Research & Development 
Siemens Analytical X-Ray Systems, Inc. 
Smithmine Beecham Pharmaceuticals 
UOP Research Center 
The Upjohn Company 
Warner-Lambert Company 
X-ray Analytics, Ltd. 

RESEARCH LABORATORIES 
Ames Laboratory 
Argonne National Laboratory 
Austrailian Nuclear Science & Technol- 
ogy Organization 
Brookhaven National Laboratory 
Bulgarian Academy of Science 
Carnegie Institute of Washington 
E.C. Slater Institute 
European Synchrotron Radiation Facility 
Grant Institute 
High Energy Accelerator Research Or- 
ganization 
Lawrence Berkeley National Laboratory 
Lawrence Livermore National Labora- 
tory 
Los Alamos National Laboratory 
NASA Lunar & Planetary Institute 
National Institutes of Health 
National Institute of Standards & Tech- 
nology 
National Laboratory of High Energy 
Physics 
National Science Foundation 
NEC Research Institute 
Oak Ridge National Laboratory 
Pacific Northwest Laboratory 
Roswell Park Cancer Institute 

Schering-Plough Research Institute 
Scripps Research Institute 
Stanford Synchrotron Radiation Lab. 
Synchrotron Radiation Research Institute 
The Wistar Institute 
University City Science Center 
USDA - Agricultural Research Service 
USDA - ARSNational Soil Tilth Labora- 
tory 
Weizmann Institute of Science 

*uNIvERsFI1[Es 
Boston Universitv 
Boston UniversiG School of Medicine 
Brandeis University 
Bristol University 
California Institute of Technology 
Carnegie-Mellon University 
Columbia University 
Cornell University 
Dartmouth Medical School 
Drexel University 
Georgia Institute of Technology 
Georgia State University 
Goshen College University 
Harvard 
Harvard Medical School 
Hebrew University 
Howard University 
Illinois Institute of Technology 
Institut Fiir Roentgenfeinstruk- 
turforschung 
Iowa State University 
Johns Hopkins University 
Kansas State University 
Katholieke Universiteit Leuven 
Kent State University 
Kings College London 
Kyoto University 
Louisiana State University 
Manhattan College 
Marquette University 
Massachusetts General Hospital - East 
Massachusetts Institute of Technology 
McGill University 
Michigan State University 
North Carolina State University 
North Dakota State University 
Northeastern University 
Northern Illinois University 
Northwestern University 
Northwestern University Medical School 
Ohio State University 
Okayama University 
Oregon Graduate Inst. of Sci- 
ence/Technology 
Oxford University 
Pennsylvania State University 
Princeton University 
Purdue University 
Queens College 
Queens University 

Rice University 
Rutgers University 
Simon Fraser University 
Southern Illinois University 
St. Francis Xavier University 
Stanford University 
SUNY/Albany 
SUNY/Bu ffa lo 
SUNY/Geneseo 
SUNYmlattsburgh 
SUNY/Stony Brook 
Temple University 
Texas A&M University 
Tokyo Institue of Technology 
The University of Chicago 
University of Alabama-Birmingham 
University of Alberta 
Universitiit Bayreuth 
University of British Columbia 
University of California, Berkeley 
University of California, Los Angeles 
University of California, San Francisco 
University of California, Santa Barbara 
University of California, Santa Cruz 
University of Cincinnati 
University of Connecticut 
University of Delaware 
University of Florida 
University of Georgia 
University of Hamburg 
University of Hawaii at Manoa 
University of Houston 
University of Illinois/Chicago 
University of IllinoisRJrbana-Champaign 
University of Massachusetts 
University of Michigan 
University of Minnesota 
University of MissourVColumbia 
University of Nebraskfiincoln 
University of North Carolina 
University of Notre Dame . 
University of Oregon 
University of Oxford 
University of Pennsylvania 
University of Puerto Rico 
University of Rochester 
University of Saskatchewan 
University of Tennessee 
University of Toronto 
University of Washington 
University of Wisconsin/Madison 
Vanderbilt University 
Virginia Polytechnic Instit. & State Univ. 
Washington State University 
Washington University, Missouri 
Washington University School of Medicine 
Western Michigan University 
Yale University 
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APPENDIX B. MAJOR SCIENCE FACILITIES AT ARGONNE NATIONAL LABORATORY 
(Principal user facilities are capitalized) 

Acoustic Leak Detection Laboratory 
AcousticAJltrasonic Laboratory 
ADVANCED PHOTON SOURCE ( A P S )  
Analytical Chemistry Laboratory 
Aqueous, Gaseous and Liquid Metal Corrosion 
Facility 
Argonne Liquid Metal Experiment (ALEX) 
Argonne Wakefield Accelerator 

ERATOR SYSTEM (ATLAS) 
Atmospheric Field Measurement Facility 
Auto Shredder Residue Laboratory 
Cobalt-60 Source (50,000 Curies) 
Battery and Fuel Cell Users Test Facility 
Bioprocessing and Waste Treatment Laboratory 
Dry Room Fabrication and Examination Facility 
ELECTRON MICROSCOPY CENTER 
Electrochemical Energy Storage Analysis and Di- 
agnostics Laboratory 
Facility for High-Sensitivity Magnetization 
Measurements 
Flow-Induced Vibration Test Facility 

SEARCH FACILlTY 

A R G O m  TANDEM-LINEAR ACCEL 

HIGH-PERFORMANCE COMPUTING RE- 

High-pressure Fluidized Bed Combustor 
High-Temperature Fatigue, Crack Propagation 
and Mechanical Properties Testing Laboratory 
HIGH-VOLTAGE ELECTRON MICRO- 
SCOPE-TANDEM FACJLlTY 
Hot Fuel Examination Facility 
Inert Atmosphere Diagnostic Analysis Facility 

Infrared Imaging Laboratory 
INTENSE PULSED NEUTRON SOURCE 

LASER APPLICATIONS LABORATORY 
Maglev Test Facility 

0 Magnetic Resonance Imaging Facility 
0 Midwest Area Detector 

(IPNS) 

0 M i l l i w a v e  Laboratory 
Mixing Components Test Facility 
Neutron Radiography Reactor 
Plastics/Organic Chemistry Laboratory 
Premium Coal Sample Facility 
Pulsed Electron Linac 
Slwry Heat Transfer Facility 

0 

Structural Biology Center 

Small Channel Flow and Heat-Transfer Test Fa- 
cility 

SUPERCONDUCTIVE C E W C  PROC- 
ESSING AND APPLICATIONS LABORA- 
TORY 
Surface Engineering Laboratory 

0 Therrnal Science Laboratory 
Tribology Laboratory 
Unvented Waste Reactor 

0 Microfocus X-Ray Computed 
Tomography Laboratory 

0 

0 

2-MeV Van de Graaff Accelerator 
3-MeV Van de Graaff Accelerator 
Dynamitron Facility 


