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FUNDING FOR SCIENCE:

THE SYSTEM /S BROKEN;

Philip W. Anderson

From time to time the idea of a
Federal Department of Science and
Technology, with a full-fledged Secre-
tary, has been mooted, but in many
circles in which I have heard it
discussed it has been dismissed, some-
times by reference to the great suc-
cesses of our current system, which
are often ascribed to its very diversity
and consequent messiness. One is
asked whether one wants any single
person to have overall authority over
science funding. (In fact, at the White
House there is just such an individual,
the science adviser, and in general—
except for a while under Ronald
Reagan—it has been felt that he has
been a positive if inadequate force for
science. For some years under Rich-
ard Nixon the office was empty, and
science felt its absence.)

However, it is becoming clearer and
clearer that we have been, when
successful, lucky rather than wise,
and that our success is beginning to
wear a bit thin:
> Direct government funding has
emphasized big science projects, while
small science has had to rely on other
sources such as industrial and mili-
tary funding. But changes in tax
policy, antitrust actions, deregulation
of the securities markets and possibly
some deeper changes in society and
the economy, not to mention manage-
ment deficiencies, have decimated the
industries that were the research
leaders and have greatly reduced
total industrial spending on R&D. At
the same time there has been a great
reduction in the military component,
which was in any case of very variable
quality; this reduction inevitably will
continue. Small science—materials,
electronics, biophysics, basic biology,
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theoretical economics and so on—is in
deep trouble for these reasons, and it
has very weak organizational support
in the government.

> In a given field, research at differ-
ent institutions is funded by agencies
at varying levels of the executive
branch, and these agencies are over-
seen at different levels within the
Congressional committee structure.
A similar lack of uniformity in level
afflicts the funding of different fields
at a given institution or even of
comparable scientists working in the
same university department. By his-
torical accident, the Department of
Energy is the only full Cabinet de-
partment with a base in science re-
search, and historically it has taken
its funding responsibilities for weap-
ons research and for basic research in
nuclear physics and elementary parti-
cles (which are irrelevant to the use or
generation of energy) more seriously
than its ostensible responsibility for
research relevant to energy. The
nation’s institution with primary re-
sponsibility for funding basic re-
search, the National Science Founda-
tion, is many levels lower in the
government, and its appropriation is
commingled with those for veterans’
affairs, welfare and so on. At this
writing NSF is also threatened by
Congress with being asked to substi-
tute for our missing industrial re-
search—an idea that industry itself
seems to reject out of hand. The
nation’s biomedical funding and re-
search agency, the National Insti-
tutes of Health, is at an organization-
al level in the Department of Health
and Human Services that does not
reflect its importance or its funding.
NIH survives primarily by catering to
the whims and concerns of appropri-
ate members of Congress and because
of its well-deserved popularity with
the public.

> Fourteen scientific societies—most
of those with relevance to space
science—condemned Space Station

WHY NOT FIX IT?

Freedom in a joint statement, to
absolutely no effect. If the American
space program were not an open
scandal, this failure might be forgiv-
en—but could scientists possibly have
less influence? Clearly aerospace con-
tractors have NASA under control,
but even CEOs of aerospace compan-
ies have tried unsuccessfully to divert
Congress from Freedom, the “great
pork barrel in space.” NASA’s inde-
pendence, which owes to its historical
ties to the highest levels of Presiden-
tial Administrations and to its popu-
larity with Congress, is an anomaly
that warps our entire technological
effort. Recent moves have improved
the situation, but NASA’s history is
an object lesson in how not to manage
science in government.

> Pork barrel funding is an increas-
ing danger to the dignity and indepen-
dence of science. It exists not only in
naked power plays by chairmen in
charge of the many subcommittees of
both houses that write science appro-
priations but also, and much more
seriously, in the careful apportioning
of contracts for big science and mili-
tary projects (such as the Strategic
Defense Initiative, the space station
and the Superconducting Super Col-
lider) among all the relevant Congres-
sional districts. This makes these
projects proof against real setting of
priorities and prevents us—Congress
and the scientific community working
together—from genuinely addressing
the weaknesses of our science and
technology. Here as elsewhere com-
placent or ambitious scientists and
university administrations are part of
the problem.

> We have on our hands three na-
tional laboratories with basic respon-
sibility for nuclear weapons technol-
ogy, in a situation where only one is
needed, and no sufficiently rapid
mechanism for rationally converting
these (admittedly very competent)
institutions to economically viable
uses. Though DOE is making va-
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liant efforts to assess the scientific
components of their work, they
nonetheless represent a problem
that DOE alone seems unlikely to be
able to solve. The Department of
Defense has similar problems with
the many military labs that are like-
ly to become redundant.

These laboratories especially, as
well as the very large Federal bu-
reaucracy that has grown in parallel
with them, are the place where a
reassessment in terms of national
needs is most desirable, rather than
the relatively “lean and mean” NSF.
The historical reasons for the duplica-
tion of Los Alamos by Livermore do
not bear looking into, and I am sure
equally unsavory stories must abound
elsewhere in the Federal establish-
ment. One of the strongest argu-
ments for a major change in the
organizational structure of Federal
science is that the kind of change in
goals and attitudes that we need,
along with a wholesale phasing out of
programs that have become entitle-
ments, is not at all easily made in
incremental stages. The organization
has grown up under conditions and
for purposes that no longer hold.
> We must not ignore the fact that
we ourselves are much of the problem.
Young scientists don’t seem to realize
that the possession of a PhD never
guaranteed a career in basic research:
It is and should be the privilege of a
small elite. We are overproducing
and undertraining young people, un-
fitting them for useful careers in
teaching, development, quality con-
trol, marketing or management, or
in emerging new technologies—yet
these are the careers that most of
them perforce must follow. One of
the primary functions of a more
central Federal administrative struc-
ture for science should be the honest
assessment of manpower needs and
resources, unhappy as the history of
previous efforts at such surveys is.

It is, of course, we practitioners of
small science who are the most eager
for change, but I believe that the
sense of worth, the unity and the
balance that a full-fledged depart-
mental structure could lend us would
lead to advantages for all of science.
At present we are for the most part
dependent on the vagaries of over-
burdened members of Congress, who
are, though more competent than we
usually admit, often scientifically il-
literate and feel a primary responsi-
bility to their wealthier constituents.
The complicated historical process
that has led us to the present irra-
tional and inequitable system should
not be allowed to determine our
future. ]

As your horizons in NMR spectros-
copy expand, so do your needs for
clean rf power and the noise-
suppression capability of a gating/
blanking circuit.

The qualities you should expect of
your rf power amplifier are embodied
in our Model 1000LP, shown below:
Conservatively-rated pulse output of
1,000 watts with Class A linearity
over a 100 dB dynamic range. An
ample 8-msec pulse width at 10%
duty cycle. Bandwidth of 2-200 MHz,
instantly available without need for
tuning or bandswitching. Total
immunity to load mismatch at any
frequency or power level, even from
shorted or open output terminals.
Continuously variable gain control
(up to 53 dB) to permit adjustment of
power level as desired.

And a welcome bonus: A continu-
ous-wave mode, delivering over 200

Up to 10 kW of reliable
pulsed RF power for your
advanced NMR system.

watts for your long-pulse applications.

Similar performance, at power up
to ten kilowatts, is yours from our
other rf pulse amplifiers in Series LP.
If you're upgrading your system or
just moving into kilowatt-level spec-
troscopy, 2 few minutes with any of
these remarkable amplifiers will give
you a feel for their easy blanking,
which reduces noise 30 dB in less
than 4 psec. You'll appreciate the
friendly grouping of lighted pushbut-
tons for power, standby, operate, and
pulse. Finally, there’s the peace of
mind from knowing that your AR
amplifier will not let you down when
you're most dependent on it.

Call us to discuss your present
setup and your plans for improve-
ment. Or write for our NMR Applica-
tion Note and the informative booklet
“Guide to broadband power
amplifiers.”

Call toll-free direct to applications engineering: 1-800-933-8181
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