
NEW VOICES IN CHEMISTRY

W
hen i was a young post-

doc chemist at a physics
institute in the Nether-
lands, the former director
of the institute—a man I

greatly admire—once joked that physi-
cists were better prepared for the future
than chemists were.

His point was based mostly on the dif-
ferent cultures within the communities
of physicists and chemists. Chemists, he
posited, had long lived within a culture of
“small science” wherein work was done by
individuals at the bench or by small groups.
Physicists, on the other hand, had, by
necessity, learned to work together to
make “big science” happen. He argued
presciently that scientific research would
become increasingly interdisciplinary,
such that “even chemists” would benefit
from learning how to engage in big sci-
ence. He was clearly correct in pointing
out the benefits of engaging in large inter-
disciplinary research programs. However,
I believe that a strong case can and should
be made for preserving and strengthen-
ing chemistry research initiated by indi-
vidual investigators.

I came to appreciate the scope of highly
interdisciplinary projects at Oak Ridge
National Laboratory, where I spent 16
stimulating and rewarding years.
Of course, most of the large high-
profile science projects of the past
half-century have been physics-
based: accelerators, reactors, light
sources, and such. Chemists have
contributed to and benefited from
these projects to varying degrees.
Furthermore, it has been inter-
esting to see the big-science ap-
proach applied to molecular biol-
ogy, as in the Human Genome
Project. Chemists have played
major roles in this project and in
much of the rapid progress being
made in molecular biology. 

Clearly, the scopes of many
major scientific and technical
challenges and opportunities fac-
ing us as a society require contri-

butions from many fields. As a chemist, I
see clear opportunities to contribute and
look forward to seeking ways to join with
other chemists as well as with engineers
and scientists from other disciplines to
solve interdisciplinary problems. 

Although I am enthusiastic about proj-
ects devoted to the solution of problems
that require input from various areas of
science and engineering, I also am uneasy
about the devaluation of investigator-ini-
tiated research in chemistry. Growth in
the federal support of physical sciences
research, where it has occurred, has been
largely devoted to programs in which the
problems were defined, at least within
broad constraints, at the outset. Many of
these programs also have “encouraged”
large interdisciplinary proposals. Support
for investigator-initiated research has
fared less well. 

Why should an admitted enthusiast for
large interdisciplinary projects express
concern about the health and well-being
of single-investigator science? Because
investigator-initiated research is the
bedrock of innovation in chemistry. I
believe that the value of future contribu-
tions by chemists to interdisciplinary proj-
ects aimed at addressing broad questions
relies on innovation within the subdisci-

plines of chemistry. Expending resources
toward basic or exploratory research in a
subdiscipline that may not relate in an
“obvious” way to the goals of a larger inter-
disciplinary project exposes that project
to risks that are difficult to justify. Invest-
ments of this type are more appropriately
made by investigator-initiated programs.
Whereas it apparently has been easier to
garner support in Congress for large
directed-research programs, the single-
investigator programs must be strength-
ened if the potential of the chemistry com-
munity in solving interdisciplinary
problems is to be realized.

Judging from my own observations,
many of the considerable contributions
to science made by chemists have origi-
nated from insights derived from basic
questions generated by individual scien-
tists working in small groups. Within the
subdiscipline of gas-phase ion chemistry,
for example, the discovery of fullerenes
and its impact on modern materials sci-
ence and the study and subsequent use of
peptide ion fragmentation chemistry for
protein identification are but two exam-
ples. New knowledge generated in these
lines of work has formed the basis for the
contributions of chemists to numerous
interdisciplinary projects. These exam-
ples—and many more—suggest a key con-
nection between the health of investiga-
tor-initiated science and the success of
program-initiated science. 

Chemists must be free to question,
explore, and discover. If that process is
labeled small science, so be it. Small sci-
ence has served chemistry and, conse-
quently, all of science well. Although it is
vitally important that chemists seek to

connect and engage with other
disciplines in solving today’s and
tomorrow’s complex technical
problems, it also must be appre-
ciated that their future contribu-
tions depend on healthy research
enterprises in each of the subdis-
ciplines of chemistry.
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SMALL SCIENCE McLuckey (standing) and postdoc J.
Mitchell Wells acquire mass spectrometry spectra.


