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ABSTRACT

The Radiation Shielding Information Center (RSIC) observed its 25th year in oper-
ation in 1987. During that time numerous changes have occurred in the government
programs that sponsor RSIC and in the radiation transport community which it
serves. The continued need for RSIC is evident from the stead}' volume of requests
and interactions with the user community. It is a continual challenge to adjust and
adapt our operation to respond to the demands placed on RSIC by sponsors and
users. Cooperation between sponsors, users, and the RSIC staff is the key to keeping
RSIC as the focus of activities in the international radiation transport community.

INTRODUCTION

The International Shielding Conference has served as a forum for reporting on the

role of the Radiation Shielding Information Center (RSIC) in the international com-

munity. The most recent reports were by Maskewitz [1] in Paris in 1972, Trubey [2]

in Knoxville in 1977, and again by Ma,<=kewitz [3] in Tokyo in 1983.

The report to the 4th ICRS in 1972 laid the background for the Information

Analysis Center [4] upon which RSIC was founded and continues to operate. It sum-

marized the objectives and scope and the activities which help to unify the radiation

transport field, pointed to some problems in computer code exchange, and made a

plea for the free and open flow of information in our field. In 1977 at the 5th ICRS,

the growth of the nuclear power industry was cited as one reason for the trend in

our field toward radiation protection, and other aspects of radiation control. The
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results of a survey of the nuclear power industry in the United States (5j were re-

viewed and a shopping list of needs was presented. At the 6th ICRS in 1983, during

the 20th year of operation, the longevity and usefulness of RSIC was attributed to

thr participation, contribution, counsel, and continuing interaction with the inter-

national radiation transport community. The significant increase in contributions to

the RSIC technology base from outside the United States was acknowledged with

gratitude. At this, the ICRS7, we report that the demand for RSIC services contin-

ues at record levels, and that support from the international community continues

to be a substantial component of the information inflow to the Center.

In subsequent sections the concepts upon which RSIC was founded and continues

to operate are reiterated, the objectives and operations are reviewed, the role of

international cooperation is detailed, the changing scope of activities is described,

challenges and opportunities for our community are explored, and an answer to the

question "Why has RSIC flourished?" is answered.

THE INFORMATION ANALYSIS CENTER CONCEPT

The Information Analysis Center Concept was articulated by a select body of scien-

tists called together by the President of the United States in 1962. Chaired by A. M.

Weinberg, then director of Oak Ridge National Laboratory (ORNL), the committee's

report [4] recognized the importance of scientists who are primarily handlers of infor-

mation who "sift, retrieve, and analyze the information created by others and who,

in so doing, synthesize new information based upon individual findings of others."

In the report to the President, the panel states: "We believe information is part

of research; that the links in the information transfer chain are welded together,

and that in this age of information crisis, the creator of information must assume

as much responsibility as possible for subsequent dissemination and retrieval of the

information he creates."

The report observed:

"We shall cope with the information explosion, in the long-run, only if some

scientists and engineers are prepared to commit themselves deeply to the job of

sifting, reviewing, and synthesizing information; i.e., to handling information

with sophistication and meaning, not merely mechanically.

"Such scientists must create new science, not just shuffle documents; their

activities of reviewing, writing books, criticizing and synthesizing are as much

a part of science as is traditional research. We urge the technical community



to accord such individuals the esteem that matches the importance of their

job, and to reward them well for their efforts."

ORNL led in the pioneering effort to make the envisioned concept come alive [6].

The Radiation Shielding Information Center (RSIC) is a viable example of this effort.

To fully understand the RSIC style, it is necessary to define the information

analysis center concept. Panel No. 6 (Information Analysis and Data Centers) of

COSATI (Committee on Scientific and Technical Information of the Federal Council

for Science and Technology) has adopted the following definition [7]:

"An Information Analysis Center is a formally structured organizational unit

specifically (but not necessarily exclusively) established for the pur-pose of

acquiring, selecting, storing, retrieving, evaluating, analyzing, and synthe-

sizing a body of information in a clearly defined specialized field or pertaining

to a specified mission with the intent of compiling, digesting, repackaging,

or otherwise organizing and presenting pertinent information in a form most

authoritative, timely, and useful to a society of peers and management."

The overall idea of the information analysis center was strongly endorsed in the

Weinberg Report [4], which emphasizes

"...knowledgeable scientific interpreters who can collect relevant data, review

afield, and distill information in a manner that goes to the heart of a technical

situation are more help to the overburdened specialist than is a mere pile of

relevant documents. Such knowledgeable scientific middlemen who themselves

contribute to science are the backbone of the information center; they make an

information center a technical institute rather than a technical library. The

essence of a good technical information center is that it be operated by highly

competent working scientists and engineers—people who see in the operation

of the center an opportunity to advance and deepen their own personal contact

with their science and technology."

It may be noted that each definition implies critical examination—the material

collected by the Center is filtered through the human brain, analyzed, and placed

in context. The answer to a question addressed to the Center is a composite of

the literature and the expert's judgment, based on an analysis of the questioner's

needs. Therefore, it is essential to the technical institute concept that the information

analysis center focus on a specialized area, that it be placed in a large multi-purpose

laboratory where active work in the field is going on, and be manned by a technical

staff suited to the role of scientific middlemen.



RSIC OBJECTIVE AND OPERATION

RSIC functions within the Engineering Physics and Mathematics Division at ORNL,

which has long been engaged in shielding and radiation transport research. The

objective is to acquire, organize, and distribute information (including numeric data

and computing technology) in support of national and international programmatic

needs.

Staff members analyze radiation transport, shielding and protection information

through surveys of books, journals, and reports. They also analyze evaluated and

processed cross-section and other relevant numeric data. Computing technology is

always treated as an essential ingredient in the total information base relevant to our

field. Data bases of abstracted and indexed technical information are maintained, and

technical areas are reviewed to determine the state of the art. The staff participates

in the U.S.A. Cross Section Evaluation Working Group (CSEWG), provides leader-

ship to domestic shielding and computing standards efforts, and organizes workshops

in appropriate technical areas. Orientation and information exchange visits are fre-

quently made to installations around the world, and provisions are made for guest

assignments at RSIC for collaborative studies.

RSIC serves as the focus for radiation transport activities by responding to techni-

cal inquiries and by packaging and distributing pertinent computing technology and

appropriate data libraries. Staff members perform searches on the literature data

bases, publish bibliographies and review reports on radiation transport topics, and

organize workshops on computing methods and code/data systems. When appropri-

ate, cross-section and other data libraries are generated to fill gaps in the technology

base. The radiation transport field is further unified through the publication of a

monthly newsletter.

INTERNATIONAL COOPERATION

The 4th ICRS in Paris in 1972 offered a particularly useful platform to foster in-

ternational cooperation and sharing in our field. The RSIC paper [1] discussed the

problems of exchange of computer codes and made a strong pica for keeping propri-

etary and commercial interests out of the radiation transport field. The concept of

the "open" code package was offered as the best way to keep technology subject to

critical examination and peer review, allowing it to develop and keep current with

the evolving technology. This concept has proved to be sound, and our field has

managed to stay remarkably free of proprietary interests.



International usage of and cooperation with RSIC has in recent years been sub-

stantial. The 6th ICRS paper [3], presented in Tokyo in 1983, pointed to significant

contributions made to the RSIC technology bases from countries outside the United

States. An examination of current statistics shows that about 16% of the number of

requests for RSIC services comes from that community. Contributions during the cur-

rent fiscal year, consisting of updates, corrections, new versions, and new code/data

packages, amount to 35% of the total inflow. During the current fiscal year 2C% of

the technology processed and announced in the RSIC Newsletter came from non-U.S.

sources. The contributions were made by colleagues in Argentina, Australia, Austria,

Brazil, Canada, Federal Republic of Germany, France, Hungary, India, Italy, Japan,

Saudi Arabia, South Africa, South Korea, and Yugoslavia. This level of participation

is commendable.

RSIC maintains close cooperation with the OECD Nuclear Energy Agency Data

Bank, the IAEA Nuclear Data Section, and the Japanese Atomic Energy Research

Institute Code and Data Centers for the exchange of technology in our field. In more

recent times, exchange relationships have been established with the People's Republic

of China's Nuclear Power Software Center and Nuclear Data Center. Every effort

will be made to maintain and strengthen these and other relationships.

Coincident with this expression of optimism regarding international technology

exchange, we must inject a note of caution. Parochial and commercial interests

are always with us, and we must continually struggle to keep RSIC products and

services open, free, and clear of restrictions. There is an increasing effort in our

country to control technology flow out of the United States. We have been able to

justify our position through proof of reciprocity of exchange with our colleagues in

other countries. Continued cooperation is crucial to maintain RSIC's ability to do

so.

RSIC's CHANGING SCOPE

RSIC has evolved into an Information Analysis Center meeting the radiation trans-

port needs of several communities. Founded in 1962 to support the reactor research

programs of the U.S. Atomic Energy Commission, RSIC's coverage has expanded to

consider radiation transport problems for sources from nuclear weapons, outer space,

accelerators, fusiou reactors, radioisotopes, reactor accidents, and nuclear waste.

Technical areas include the physics of interaction of radiation with matter, the

dispersion of radiation sources through the atmosphere, ground water and oceans,

radiation production, transport, shielding, and protection, detectors and measure-

ments, design techniques, and material properties. In effect, "if a particle moves,
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RSIC wants to know all that we can know about it in order to find ways to stop it."

Computer codes and data libraries relevant to the above technical areas art; consid-

ered essential ingredients in the overall body of information needed to solve radiation

transport problems.

CHALLENGES AND OPPORTUNITIES

Some predictions were made during the RSIC presentation to the 6th ICRS about the

status of our field in the late 1980s. They were remarkably or. target. Of particular

interest are the following:

• Proliferation of data base building, but few information analysis

centers.

• An increase in bureaucratic, legislated, and other constraints on the

free flow of information.

• A maturing nuclear industry with utilities looking more closely to their
own needs for information and technology.

• Increasing interest in networking and other transmission concepts.

• Further consolidation of large-scale basic neutronics code development

at a few national laboratories.

• Technical progress in safety, quality assurance, and radiological waste

management—essential to the preservation of the nuclear option.

• Concern about safety and radiation will allow no slowdown in R&D

and the necessity for information and computing technology in those

areas.

Other trends are evident, There has been a dramatic growth in the use of personal

computers by practitioners in our field (the RSIC collection now has 24 code/data

packages in this class, and they are quite popular). At the same time, there has been a

dramatic increase in the availability of super computers via link to a center such as the

National Magnetic Fusion Energy Computing Center or actually on site (ORNL has

local access to a CRAY). However, these diverging trends have a positive influence

because microcomputers and super computers use more standardized FORTRAN

coding than earlier machines. Mary of the major transport codes developed in the

United States (e.g., CCC-200/MCNP, CCC-467/ITS, CCC-475/SCALIAS) employ

the use of FORTRAN 77 and seem to work well on various computers. These trends

provide an excellent opportunity for further standardization. The use of parallel



computers for research and application will produce new software that may be shared

with others. RSIC will follow these developments and investigate the feasibility of

sharing software in this emerging field. Standardization in this field could pose a

challenge.

There will be increased interest in QA methods and procedures for validating

and maintaining codes and data. "Configuration control" will become an important

term for many code systems, and RSIC will put in place additional procedures to

assist users with these requirements.

Increased interest is evident in the use of PCs for one-dimensional discrete

ordinates calculations. A major problem for which we seek a solution is the devel-

opment of techniques to routinely handle the moderate-sized broad group libraries

(>50 groups) in a convenient and efficient manner. We welcome your solutions to

this problem.

One final suggestion on challenges to our field: Have the concepts of artificial

intelligence and expert systems been employed successfully to major code systems?

RSIC welcomes new developments of this technology and encourages the sharing of

such applications.

THE IAC CONCEPT REVISITED—1988

Some 25 years after the publication of the famous report [4], Alvin Weinberg pre-

sented the Joseph Leiter lecture to the National Library of Medicine, April 7, 1988.

In his address, entitled "Science, Government, and Information: 1988 Perspective,"

Weinberg reviewed the background for the original study and assessed how well its

predictions have fared.

The two impressions cited by Weinberg are that information centers as conceived

in the SGI [4] have not emerged as dominant elements of the information system;

and that the SGI greatly underestimated the influence of computers on today's in-

formation systems. RSIC was cited as an exception to the general rule.

Why has RSIC flourished? Several reasons can be cited. Foremost is the coopera-

tion that has been fostered and developed within the radiation transport community.

Also of major importance is the dedication of the RSIC staff to the IAC concept, and

the diligence to make it work. Weinberg puts it another way: History has shown that

what prevails is what the users—the working scientists—perceive as fulfilling their

needs. For the ca,se of the radiation transport community, it is evident that RSIC

continues to fulfill its needs.
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