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Panel advocates more basic research throughout DOE
A strong component of basic research is
needed in each technical division within
the Department of Energy. This was a
principal recommendation of a panel set
up by the Office of Science and Technol-
ogy Policy to advise on the scope and
quality of basic research in the DOE.
The panel also proposed that the budget
for basic energy research in universities be
increased, so that the DOE's future re-
search program can be more evenly dis-
tributed among the DOE laboratories,
industries and universities.

The Working Group on Basic Research
in the Department of Energy, headed by
Solomon J. Buchsbaum (Bell Labs), was
organized last December by OSTP as part
of an overall examination of basic research
in the mission agencies of the Federal
government. Because advisory com-
mittees exist for the DOE's programs in
high-energy and nuclear physics, these
areas were excluded from the panel's
study.

Basic research deficient. An imbalance
among basic research, applied research,
technology development, engineering and
demonstration is "hurting the mission of
the DOE," according to the panel. In
particular, "nearly all the programs out-
side the Office of Energy Research are
focussed on the solution of near-term
problems and are not adequately sup-
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ported by needed longer-term, funda-
mental work . . . . In almost every exist-
ing program, especially in the solar and
fossil-fuel areas, there is inadequate
knowledge upon which to build a viable,
large-scale energy-supply system com-
patible with environmental require-
ments." Also, some program managers
act with "excessive sensitivity . . . to per-
ceived political pressures."

The deficiency in the level and scope of

basic research in the DOE, the panel
suggested, can be attributed at least in
part to the series of short-term reorgani-
zations to which the DOE's programs
have been subject in recent years. Many
of its programs were inherited from pre-
decessor agencies or mandated by the
Congress. Buchsbaum told PHYSICS
TODAY that the department has not yet
been able to organize these programs into
a coherent whole appropriate for the
mission of the DOE.

In particular, according to the panel,
the department has acquired or adopted
a "misguided" emphasis on short-term
demonstration goals that are clearly not
yet attainable. The Working Group
noted that "a propensity by administra-
tors to manage research programs in de-
tail, in a manner analogous to that used in
demonstration programs, results in seri-
ous interference with the performance of
research in the DOE laboratories, the
universities and industrial organizations."
Adherence to rigid timetables has made
it difficult to readily incorporate new
discoveries.

The panel observed that many line
program managers neither emphasize nor
have an appreciation for the relevance of
basic research to the ultimate completion
of long-range program goals. The man-

cuntinued on page 86

Foster group urges more engineering, more physics of fusion
The primary objective of the overall De-
partment of Energy fusion program
should be to determine how practical fu-
sion would be as a source of energy, ac-
cording to an advisory panel set up by the
Fusion Review Committee of the DOE
R&D Coordination Council. Working
from this objective, the Ad Hoc Experts
Group on Fusion, headed by John Foster
(TRW), former Director, Defense Re-
search and Engineering in the Depart-
ment of Defense, advocated a change in
balance in DOE's fusion program to re-
duce risk. The panel recommended that
the department give more attention to
downstream engineering problems and,
within the magnetic-confinement pro-
gram, while continuing to press for plasma

burn in tokamaks, increase its efforts in
non-tokamak approaches. The panel
also observed a lack of adequate emphasis
on the development of high-efficiency
drivers in the inertial-confinement pro-
gram.

Balance. A change in the balance and
content of the fusion programs was
needed, according to one panel member
(Solomon J. Buchsbaum, Bell Laborato-
ries), because the current working plan,
calling for rapid growth, was developed
several years ago under different eco-
nomic conditions. The panel, however,
did not make any specific funding rec-
ommendations, nor did it make any
judgment as to whether the total fusion
budget should be increased or decreased

relative to the other energy programs.
One of the most salient recommenda-

tions of the panel, according to Foster,
was a major increase of emphasis on en-
gineering problems. He told PHYSICS
TODAY that the panel members were "not
reasonably comfortable that if any of
these physics approaches were to achieve
its scientific objectives, we could then
make it, in an engineering sense, to a
practical reactor. It seems to us that it is
really quite timely to address that ques-
tion—to see whether or not a viable mar-
riage can be found between the range of
physics options that are being examined
and the engineering alternatives for a
practical reactor."

Noting that the fusion programs were
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quite properly begun by and are still run
by physicists, with a primary interest in
physics questions, Foster told us that the
panel felt that there "really is a need to
have some equally competent reactor-
engineering people make a very in-depth
examination with the physicists of the
physics-engineering marriage aspects."

The magnetic-confinement program, the
panel observed, rests primarily on two
approaches: tokamaks (60% of the mag-
netic fusion budget) and mirrors (20%).
Such a great emphasis on tokamak ex-
periments, they warned, "constitutes an
unnecessarily high risk. . . . While toka-
maks are currently the most advanced
scientifically, they seem on the surface to
be the most complex of the possible al-
ternative approaches to fusion from the
standpoint of engineering into an energy
product."

Given current fiscal constraints, the
DOE, the panel suggested, should con-
sider the possibility of closing some of the
"present profusion" of tokamaks, if this
will help maximize information obtained
from others. The panel did not specify
any facilities in particular, but Edwin
Kintner, the director of the DOE's mag-
netic-fusion energy program, told us that
the facilities that have operated the lon-
gest (such as the Princeton Large Torus
and the Alcator A) would be considered
for closing first, though any decision
would be tempered by the amount of
useful results still being obtained from a
particular device.

The panel advocated maintaining a
vigorous backup program that would in-
clude mirrors and various alternative
concepts such as field-reversed pinches,
long solenoids, Linus and multipoles.
The DOE should push "aggressively" the
Tandem Mirror Experiment and the
Mirror Fusion Test Facility, scheduled for
completion, respectively, in 1979 and
1983. Kintner told us that the operating
budget of the mirror programs (approxi-
mately $20 million in FY 1978) would in-
crease by 10 to 20% over the next two
years, if present plans are approved.

The DOE should also support several
alternative magnetic concepts, according
to the panel, but they did not identify the
ones to be emphasized. They did say
"significant breakthroughs" might occur
in the use of "advanced" fusion fuels, and
the use of devices (using deuterium-tri-
tium fuels) that might considerably sim -
plify the engineering, construction and
maintenance of a practical reactor. The
panel urged the DOE to allocate several
million dollars per year for the testing of
a limited number of alternative ap-
proaches (approximately three or four,
according to Foster) over a period of four
or five years; they would then be upgraded
or dropped. Kintner told us that if cur-
rent plans are approved, the current
funding ($10 to 12 million in FY 1978) for
alternative concepts will nearly double
over the next two fiscal years; at present
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these projected funds are not earmarked
for any particular concepts.

The panel recommended additional
support (possibly from the DOE's Office
of Basic Energy Sciences) for basic re-
search in plasma physics "to develop the
understanding and the tools needed in
applications to the fusion program."

The inertial-confinement program has not
devoted sufficient attention to the de-
velopment of engineering technology and
high-efficiency drivers, according to the
panel. They noted that Lawrence Liv-
ermore Laboratory has made considerable
progress in recent years toward a scientific
feasibility experiment involving glass la-
sers, but these have a limited efficiency
and repetition rate.

The panel praised the work of the tar-
get-design group at Livermore. It sug-
gested that a second strong group be es-
tablished at the Los Alamos Scientific
Laboratory, which is exploring the po-
tential of CO2 lasers for inertial-confine-
ment fusion.

The panel advocated that any further
significant funding for large facilities such
as Nova at Livermore and Antares at Los
Alamos be delayed until present facilities
and experiments demonstrate the pre-
dicted performance; they did, however,
agree that such advanced facilities should
be capable of providing the higher ener-
gies. The panel recommended not only
a continuation of the experimental pro-
grams with Shiva (Livermore) and the
Eight-Beam System (Los Alamos), but
also an expansion of them provided these
laboratories overall receive additional
funds.

Sandia Laboratories has a program
using intense beams of high-energy elec-
trons and light ions as a driver. The
panel described the work as valuable, but
observed that considerations of driver
requirements and the coupling of driver
energy to the target are not well inte-
grated; they suggested that a special and
a continuing review by experts in these

areas be undertaken.
Program management. The panel ad-

vocated a common management for the
magnetic- and inertial-confinement fu-
sion programs, if and when commercial
energy, rather than weapons technology
application, becomes the dominant factor
behind the latter program. The Fusion
Review Committee did not ask the panel
to make an assessment of the present
military importance of this program.

The panel urged greater participation
by industry, universities, the utilities and
its suppliers in the fusion programs.

Several Congressmen recently ex-
pressed concern at rumored prospects
that the magnetic fusion program would
experience a sharp reduction of. funding
and that DOE would transfer it into the
Office of Energy Research. John Deutch,
director of the OER, told us that he was
not in favor of either suggestion and in-
dicated that both rumors had probably
developed from a review of the fusion
programs that he had undertaken for
Secretary of Energy James Schlesinger.

Deutch also told us that the panel's
report did have a significant impact upon
his review and would have a significant
impact on the direction of the program in
the FY 1980 budget. The directions will
include: a primary emphasis on early
scientific demonstration (presumably at
the Tokamak Fusion Test Reactor in the
early 1980's); more vigorous development
of non-tokamak fusion technologies; the
performance of some preliminary engi-
neering work needed to make the next
step toward an engineering test facility;
and a reduction of emphasis on the ear-
liest possible date to get the first experi-
mental power reactor. —CBW

DOE basic research
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agers have given inadequate support both
to potentially "innovative" research and
to long-term programs that would supply
fundamental data bases critical to the
development and engineering programs.

Increase in non-OER basic research. With
the establishment of the OER, the DOE
now has a "highly visible, identifiable"
sponsor for innovative ideas, according to
the panel. They argued, however, that
the management and support of all basic
research within DOE should not be cen-
tralized within the OER. Rather, each
Assistant Secretary should assume re-
sponsibility for the funding of a strong
component of basic research that is ap-
propriate for his program objectives. In
addition, each of these officials should
undertake the recruitment—from uni-
versities, industry and the national labo-
ratories—of a staff experienced in the
management of basic research. To pro-
vide coherence to the total research effort,
to spur research in neglected areas and to

continued on page 88
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DOE basic research

continued from page 86
ensure quality control of the department's
research activities, the panel recom-
mended the formation of a Research
Coordinating Committee consisting of the
four Assistant Secretaries, with the OER
Director as chairman.

Buchsbaum told us that such recom-
mendations, if implemented, should not
be interpreted as a diminution of the OER
Director's responsibilities. Rather they
are a recognition of "the fact that a de-
partment as diverse as the DOE has many
programs that are technologically based
and therefore need basic technical un-
derstanding to achieve their goals. It is
simply unrealistic to expect the OER to
cater to all needs and maintain adequate
flow of information from its program to
those of the more applied programs of the
Assistant Secretaries."

John Deutch, the current OER Direc-
tor, endorsed these recommendations.
He noted that such an organizational
structure would be similar to that em-
ployed by industry. In many large cor-
porations there is a central research lab-
oratory, as well as research (suited to
specific product requirements) within
each operating division.

Scope of program. The panel praised the
quality of the OER's present research
programs, which are generally in the
physical and mathematical sciences and
are carried out primarily in the DOE
laboratories. But it suggested that the
OER should be given an increased budget
to support research in disciplines (such as
biological, environmental, social and
systems sciences, and policy alternatives)
that do not fit well within existing pro-
grams.

The panel recommended the estab-
lishment by DOE of a National Program
for Fossil-Fuels Research, with a con-
centration on "fundamental research that
is needed before industry can go forward
with economically viable large-scale
commercial developments." As an ex-
ample, they noted that the development
of improved tools for combustion diag-
nostics will require new ideas and
knowledge in laser development and uti-
lization, in materials sciences and solid-
state physics, in geophysical exploration
and monitoring techniques and in other
disciplines. The panel also cited long-
term fundamental studies in catalysis.

The fusion programs supported by the
DOE were criticized for their propensity
"to move ahead too rapidly without ade-
quate theoretical, experimental and en-
gineering assessment of existing results."
Aware of the formation by the OER of the
Ad Hoc Experts Group on Fusion
(PHYSICS TODAY, this issue, page 85), the
OSTP panel suggested only that the DOE
conduct a broadly based program, with
sufficient basic research and university
participation, and demand maximum

value from the expensive experiments
performed at the DOE's large-investment
facilities.

DOE's overall basic-research program
"should be of a size and scope to assure the
health of disciplines of importance to the
long-term development of energy tech-
nologies," according to the panel. Noting
that "high-quality basic research is a
long-term endeavor," the Working Group
advised that sharp fluctuations in support
level should be avoided, so as not to
"unduly impair the work of outstanding
performers." This is an extremely im-
portant issue for universities, which often
must make long-term commitments to
research programs and graduate stu-
dents.

The panel criticized the review and
procurement procedures for basic-re-
search proposals in non-OER sectors of
the DOE, describing them as not well or-
ganized, overly involved, time consuming
and producing considerable antagonism
between the potential researcher and the
DOE employees who analyze the pro-
posals.

Universities and laboratories. Charac-
terizing the level of university research in
energy-related studies as being "especially
meager," the panel recommended that the
DOE increase the budget for basic re-
search in these institutions. Such an in-
crease, they warned, may have to come
from the diversion of funding originally
slated for development activities or even
other parts of the basic research pro-
grams.

The erosion of the missions of several
DOE national laboratories, particularly
those that have put greater emphasis on
non-nuclear work, also concerned the
Working Group. The panel suggested
that these laboratories need new defini-
tions of their roles; otherwise "they lose
identification with particular engineering
goals and their effectiveness diminishes."
In such an atmosphere, basic research
becomes isolated and its role less clear.

Discussion of the report of the OSTP
panel examining basic research in the
Department of Defense will appear in
PHYSICS TODAY next month. —CBW

Plans for international
technology cooperatioh

President Carter announced in March
that he was establishing the Foundation
for International Technological Cooper-
ation as a means of improving techno-
logical cooperation between the US and
developing countries. Ralph Smuckler,
professor of political science and dean of
international studies and programs at
Michigan State University, has been
named director of the planning office for
the new foundation, which is intended to
become operational in fiscal year 1980.

Some of the functions of FITC will be
to coordinate US scientific and techno-

logical efforts for application to devel-
oping countries' needs, to assist devel-
oping countries in strengthening indige-
nous scientific and technological institu-
tions, in part by implementing scientific
and technological education and man-
power training programs, and to build
collaborative relationships with devel-
oping countries.

NSB delays decision
on theory institute
The National Science Board has post-
poned a final decision on the possible
formation of a new National Science
Foundation institute for theoretical
physics (PHYSICS TODAY, May 1977, page
111). Designed to facilitate effective
work on problems that cut across tradi-
tional physics subfield lines, the institute
would have about 30 members (mostly
visitors) at any one time and would cost
about $1 million per year to operate.
According to Marcel Bardon, director of
NSF's division of physics, the Foundation
received 15 proposals, of which only one
is still under consideration as an insti-
tute.

in brief
Sigma Delta Epsilon, Graduate Women

in Science, is offering Eloise Gerry
Fellowships of $2000 to $8000 each and
Grants-in-Aid of $750 each to women
who hold degrees in one of the physical,
mathematical or biological sciences and
are currently involved in research or
have an approved research proposal.
Application deadlines are 1 December
for the fellowships and 15 January for
the grants. Further information may
be obtained from the national head-
quarters at 1346 Connecticut Avenue,
NW, Room 1102, Washington, D.C.
20036.

Nominations will be accepted through 1
November for the American Carbon
Society's George Skakel Memorial
Award, which recognizes over-all con-
tributions, and Charles E. Pettinos
Award, which recognizes recent out-
standing accomplishments in the
science and technology of carbon ma-
terials. Both awards carry a cash prize
of $1000. Forms are available from L.
A. Joo', Great Lakes Research Corpo-
ration, P.O. Box 1031, Elizabethton,
Tenn. 37643.

The Quanta-Ray Company, an electronics
firm in Mountain View, California, has
signed an agreement with Stanford
University to utilize Stanford-devel-
oped laser technology in connection
with its high-powered YAG (yttrium
aluminum garnet) multi-megawatt
laser for a wide range of chemical ap-
plications. O
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