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Fusion research is a rapidly changing field of study and one that

requires current awareness.- Theoretical and experimental results

obtained at research installations throughout the world are shared so

that specific goals can be met efficiently in the search for a future

energy source. Formal and informal agreements exist between the U.S.

and several other countries, assuring the unrestricted exchange of

magnetic fusion information. The Fusion Energy Library at Oak Ridge

National Laboratory uses the U.S. Department of Energy standard distri-

bution system and exchange agreements to ensure the receipt of current

reports. Selective di&semination of information, computer networks, and

exchange programs are additional means for information gathering. The

importance of these means as they relate to the fusion program in the

U.S. and specifically at ORNL is discussed.
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INTERNATIONAL INFORMATION EXCHANGE IN FUSION RESEARCH

INTRODUCTION

In the energy field, information and resources are shared among

countries interested in developing a reliable energy source for the

future. International information exchanges include meetings, exchange

agreements concerning personnel and report literature, and personal

contacts. An excellent example of international cooperation in the

exchange of information is the worldwide fusion program. This paper

illustrates the various methods used by researchers and librarians in

this field to obtain information.

International cooperation has been the rule in fusion energy since

1958, when controlled fusion research was declassified by international

agreement. Prior to that date, the U.S.S.R., the U.S., and the United

Kingdom had developed programs in an effort to solve "one of the most

tantalizingly difficult and at the same time profoundly significant

technical quests upon which man has yet embarked."1 After declassifi-

cation, other European countries and Japan started fusion programs, and

the exchange of information among nations was heightened.

Today there are primarily four blocs engaging in this search for

the ultimate energy source. They are the U.S.S.R., the U.S., the

European community, and Japan. The People's Republic of China is

becoming involved, but so far on a smaller scale. Some of the instal-

lations involved in fusion research include the I.V. Kurchatov Institute

for Atomic Energy in the U.S.S.R.; Princeton Plasma Physics Laboratory

(PPPL), General Atomic Company, Lawrence Livermore Laboratory, the
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Massachusetts Institute of Technology, and the Oak Ridge National

Laborat' ,-y (~.TJ?L) in the U.S.; Culham Laboratory in the United Kingdom;

the Centre d'Etudes Nucleaires at Fontenay-aux-Roses in France; the

Max-Planck-Institut fur Plasmaphysik in the Federal Rapublic of Germany;

and the Institute of Plasma Physics at Nagoya University in Japan.

The objective of this intense international effort is the success-

ful harnessing of energy produced by fusing together light elements,

i.e., isotopes of hydrogen. Difficulties exist in three areas: an

extremely high temperature is required and a high density must be main-

tained for a sufficient length of time. The attraction that fusion

energy holds over other types already in* use is that the fusion fuel

supply is virtually inexhaustible.

Much of the research interest has focused on the tokamak. This

method of confinement originated in the U.S.S.R. and is also being

pursued in the U.S., Japan, the United Kingdom, and other countries.

The tokatnak is a toroidal (doughnut-shaped) device in which an ionized

gas (plasma) is confined within a magnetic field. Because of the

extremely high cost of building a tokamak, experimental results are

shared throughout the world. Four major tokamaks in operation today

are:

• PLT (Princeton Large Torus) at PPPL

• ISX (Impurity Study Experiment) at ORNL

• TFR (Tokamak Fontenay-aux-Roses) at Fontenay-aux-Roses

• T-10 at Kurchatov.
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It is essential that results derived from these experiments be applied

to future tokamakd to increase their potential. Additional tokamak

reactors2 under construction or planned for the future are:

• JET (Joint European Torus) at Culham Laboratory

• TFTR (Tokamak Fusion Test Reactor) at PPPL

• JT-60 in Japan

• T-20 at Kurchatov.

These names will frequently appear in physics literature as the machines

are completed and tested.

ORGANIZATIONS

Two international organizations participating in information

exchange are the International Energy Agency (IEA) and the International

Atomic Energy Agency (IAEA). The cooperative spirit is illustrated in

the IEA-sponsored Large Coil Task (LCT). In this program, Japan,

Switzerland, Euratom, and three U.S. industries, General Dynamics,

General Electric, and Westinghouse, will each build large superconducting

electromagnetic coils for use in tokamak fusion reactors.3 Coordination

of this task presents various communication problems; therefore, personal

contacts and international meetings are essential in addition to written

communication. Information exchange requirements have been established

by the IEA to ensure compatibility of the coils and to relay technical

progress and other information to each participant.1*
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The IAEA's involvement in fusion information exchange is extensive:

publication of books and journals; the sponsorship of international

meetings, workshops, symposia, etc.; technical assistance; and fellow-

ships. In 1970, the IAEA established the International Fusion Research

Council as a means for those countries involved in fusion research to

exchange ideas and discuss their programs. Ten countries with the most

advanced fusion programs nominated one member each to serve on the

Council. The Council meets at least once a year, and free discussions

are held concerning the major programs being conducted by the partici-

pating nations and plans for future research and experiments.5 One of

the first tasks undertaken by the Council was the compilation and dis-

tribution of a World Survey of Major Facilities in Controlled Fusion

Research. Originally published in 1970, it provides a comprehensive,

current outline of the research in fusion energy. The most recent

edition of the survey was expanded considerably and divided into three

parts: (a) a listing of organizations and scientific staff and a

description of their activities, (b) a summary of the above information

grouped by experiment or ,rocess, and (c) a personnel listing, described

as a "Who's Who" in fusion.6

EXCHANGE PROGRAMS

Perhaps the most effective practice of information exchange in the

fusion field is personal contacts. Informal discussions are frequent in

addition to the many national and international conferences taking place

in fusion research. An advantage of information exchange obtained
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through discussions over that obtained through journal literature is the

immediate feedback from the recipient of the information to the purveyor.

A scientist in the fusion field summed up the value of personal contacts

by .stating that it is not necessary to wait for journal publications to

know the status of research.^

Exchange programs are widespread in the fusion field and provide an

effective means of information exchange closely tied to the personal

contacts discussed above. A bilateral agreement between the U.S. and

the U.S.S.R. permits the exchange of scientific personnel for varying

lengths of time — usually one to twelve weeks. The Joint Fusion Power

Coordinating Committee organizes the U.S.-U.S.S.R. exchange programs,

which are proposed by each fusion installation. Other nations partici-

pating in exchange programs may arrange for longer visits, perhaps three

to six months. ORNL researchers have had extended visits at Kurchatov

Institute in Moscow, the fusion laboratory in Grenoble, the Max-Planck-

Insticut fur Plasmaphysik in Garching, and IAEA headquarters in Vienna.

Foreign installations with visitors currently at ORNL include the Japan

Atomic Energy Research Institute (JAERI), General Atomics in Japan,

Junta de Energia Nuclear (the Spanish Nuclear Energy Commission), and

Kernforschungsanlage in West Germany.

A timely example of international cooperation involving information

exchange and one of particular interest to this meeting was announced by

the U.S. Department of Energy (DOE) in November 1978. A preliminary

agreement, expected to be finalized within the next four months, states

areas of cooperation to be pursued jointly by Japan and the United
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States. The emphasis of this agreement will be in the following areas

for fusion research: exchange programs, joint research, and establish-

ment of a joint institute for theoretical and computational research in

plasma physics. All of these areas provide for greater and more effi-

cient exchanges of information. Plasma physicists at the joint insti-

tute will collaborate on important and advanced problems in the fusion

field. The institute will have locations in the U.S. and Japan."

LITERATURE

The major journal in the field is Nuclear Fusion, an IAEA publi-

cation. Although the journal is published only in English, articles may

be submitted in English, French, Russian or Spanish. It is indeed

international in scope — a single issue (December 1978) contains articles

from fifteen installations or universities, including the University of

Saskatchewan, the U.S.S.R. Academy of Sciences, JAERI, and Universitat

Stuttgart. Pertinent journals published in other countries are:

Beitraege aus der plasmaphysik (Germany)

CERN Courier (France)

Fizika plazmy (U.S.S.R) (English translation is Soviet Journal of

Plasma Physics)

Kaku Yugo Kenkyu (Japan)

Novosti termoiadernykh issledovanii v SSSR (U.S.S.R.)

Even though the personal contact aspect of fusion research has been

emphasized and is valued as an effective research source, the importance

of journal literature must not be minimized.
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Conference proceedings are yet another important literature source

for fusion researchers. Many national and international meetings are

held concerning fusion research, the major one being the biennial

International Conference on Plasma Physics and Controlled Nuclear Fusion

Research, sponsored by the IAEA. Proceedings of this meeting are often

referenced in fusion literature. Preprints gathered by participants

prove to be useful until the published proceedings appear. In alternate

years from the IAEA-sponsored meeting, the European Conference on

Controlled Fusion and Plasma Physics is held. This, too, is an impor-

tant meeting for scientists in the fusion field, and its proceedings are

heavily used.

LIBRARY'S ROLE

The Fusion Energy Library is a branch of the ORNL Library System

and is located in close proximity to the fusion research staff. It is a

small yet effective collection limited to plasma physics and fusion

technology. It contains 155 journal titles, 3000 books, and an exten-

sive report collection in hard copy and microfiche formats. Because the

Oak Ridge National Laboratory is operated by Union Carbide Corporation

for DOE, we rely on DOE's Technical Information Center (TIC) in Oak

Ridge to provide other DOE contractor reports through their standard

distribution system. The Fusion Energy Library receives all magnetic

fusion energy reports, which are classified under category UC-20.9 This

category is divided as follows:
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UC-20a Plasma physics

UC-20b Magnetic systems

UC-20c Reactor materials

UC-2Od Fusion systems

UC-20e Environment and safety analysis

UC-2Of Experimental plasma physics

UC-2Og Theoretical plasma physics.

It is possible to subscribe to only selected divisions of this category

if desired. In addition to the UC-20 reports, the Fusion Energy Library

receives microfiche copies of reports for category UC-21 (inertial

fusion energy), TJC-34a (atomic and molecular physics), and UC-38 (engi-

neering and equipment).

Due to the emphasis on rapid transfer of information, the library

makes an intense effort to obtain preprints which are organized to

provide accessibility. This helps expedite information, as there is

often a long aalay before published proceedings or journal articles

appear in the open literature. Fusion energy staff members attending

international meetings often return with preprints of presented papers,

making it possible for the library to provide these papers to others

within days of the meeting.

Selective dissemination of information (SDI) is used on a limited

scale by fusion researchers at ORNL. The National Technical Information

Service (NTIS), INSPEC, and DOE RECON's Energy Data Base are the files

in use at this time for SDI. Several data bases are used for retro-

spective searching, primarily DOE's Energy Data Base, INSPEC's Physics

Abstracts, the Smithsonian Science Infonaatiw." Exchange, Engineering

Index, and Science Citation Index.
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In an attempt to remain aware of trends in similar fusion libraries,

we receive acquisitions lists from PPPL and Culham Laboratory. These

are helpful in finding items that may have been overlooked in our

scanning of publisher's catalogs, book reviews, etc.

PROBLEMS

The international exchange of report literature is somewhat hampered

by governmental restrictions. TIC, which distributes DOE technical

reports throughout the contractor community, cannot, at this time,

supply them to foreign installations. Instead, foreign installations

may purchase DOE contractor reports from NTIS — a longer procedure. In

the pastj bilateral agreements involving TIC made more rapid distri-

bution of reports possible. However, these agreements are no longer in

effect. Therefore, not only must a Librarian wait for announcement of a

report in an abstract journal, but ha/she must also wait while the item

is on order.

International exchange of computer software and data is often

difficult because of differences in computing environments. On a

national level, these difficulties are minimized through a network

linking major fusion research centers with the DOE-supported National

Magnetic Fusion Energy Computer Center at Livermore. Perhaps the most

promising solution to the problem of sharing codes internationally is a

trend toward portability in numerical software, i.e., programming in

such a way that codes may be used on different computers with a minimum

number of changes.
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CONCLUSION

Controlled thermonuclear fusion is a dynamic proiect with many

positive advantages if achieved. These advantages are sufficient to

stimulate the international cooperative effort. Fusion energy is a

long-range project with no immediate commercial application, and there

is no military gain to be realized from its success. Because of this

peaceful factor of controlled fusion, the atmosphere of international

cooperation in information exchange is heightened.

In this paper, methods of information exchange on the international

level in fusion research have been presented. It is indeed a fact that

fusion scientists often use their own contacts to procure information,

and the library is valuable as the recipient of U.S. reports and provider

of bibliographic control of research materials. The uniqueness of the

fusion energy project ij; reflected in the cooperative spirit common to

it: there is no intense competition; rather, a friendly rivalry exists

in the quest for this energy source which may benefit the entire world.
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