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Spectroscopy is defined in many
dictionaries as the study of spec-
tra, especially of optical, or light,

spectra. However, if you search Google
for the word “spectroscopy,” over
2 million hits result, some of which
define spectroscopy with similar, but
nevertheless different, words and
meanings.

Probably one of the
reasons there are so many
different definitions of
spectroscopy is that there
are so many different
ways the experimental
observation of electro-
magnetic radiation can
be practiced. There is the
good old, traditional
Beer’s law calculation we
all did back in our analytical chem-
istry courses. Measure the concentra-
tion of an analyte by measuring the
absorption of a particular wavelength
of light as it passes through a glass
cuvette containing known and un-
known amounts of the analyte. A little
algebra, and there’s the answer.

Then there are infrared measure-
ments, which can tell analysts the
nature of the bends, twists, and vibra-
tions of a chemical species. Raman
spectroscopy can be used to study the
structure of polyatomic molecules by
the scattering of incident light. Elec-
tron spin resonance spectroscopy and
nuclear magnetic resonance spec-
troscopy measure the orientation of
electrons or nuclei as they interact with
a strong magnetic field. Such infor-
mation can be crucial in determining
the structure of a complex molecule
and can even be used to provide an
image of the internal structure of the
body.

The scientific principle is easy to
understand, but as is often the case
with science, breathtaking in its appli-
cation. Light is either absorbed or
emitted when it interacts with a chem-

ical, and from such interactions, scien-
tists can deduce the structure, compo-
sition, and concentration of a chemi-
cal. Often these measurements can be
done well outside the laboratory.

One such situation is documented
in our feature by Associate Editor
Michael Felton. He reviews the instru-
ments, and especially the spectrome-

ters, of the Spirit and Op-
portunity Mars rovers.
Using a microscopic imag-
ing device, an infrared
spectrometer, an alpha-
particle X-ray spectro-
photometer, and a Möss-
bauer spectrometer, these
mobile laboratories are
helping us to understand
the composition and struc-

ture of the extraterrestrial landscape
on our celestial neighbor.

Our other spectroscopy feature is
by Anthony Shaw of the National
Research Council of Canada and Janie
Dubois of the U.S. Food and Drug
Administration and the University of
Maryland. They present an intriguing
review of how infrared spectrometry,
the oldest of instrumental technolo-
gies, can be used in clinical chemistry
and as a disease diagnostic tool that
allows us to gain insight into possible
new biomedical applications.

These are just two of the many
examples of how spectroscopy in all
its manifestations continues to be inno-
vative, with applications that can affect
the scientific, the medical, and perhaps
even the heavenly dimensions of
modern life. For these reasons—both
scientific and personal—the work of
spectroscopy has been fundamentally
important and will no doubt continue
to be so for the foreseeable future.
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