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SPECTROSCOPIC FORECASTS: RAPID
DEVELOPIVIEI{"T OF ANALYTICAL METHODS

T. Hirschfeld
As the analytical spectroscopist becomes a progres-

sively rarer and (hopefully) more expensive commodity,
and as the requirements of effrciency compel manage-
ment to give him more extensive technician and auto-
mated equipment support, his function gradually shifts
from methods application to methods development.

This is made more imperative by the ever more varied
workload of the industrial spectroscopy laboratory,
where an enormous variety of methods must be used,
many of which need to be developed (or redeveloped, as
the cost of literature searches begins to surpass that of
methods development).

In the use of analytical methods, faster, more powerful
instruments, instrument (and sample preparer!) auto-
mation, and new techniques have steadily increased the
efficiency of the laboratory. In our newly dominant task
of methods development, this is not the case.

There is a clear need for applying the great power of
modern spectroscopic methods, modern instruments, and
machine intelligence to the reduction of the methods
development workload.

A number of possible approaches for this task are
obvious, and follow from the old joke "The last I}Vo of
optimizing a method accounts for the second 90Vo of the
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effort." Given today's powerful instruments, even sub-
optimal methods can give quite adequate performance.
Thus, the combination of excess power in the instrument
and less extensive optimization of procedures can be
quite useful.

Another procedure follows for the availability of com-
puter-controlled instruments, and their ability (with au-
tomated sample handlers) to operate unattended over-
night. This raises the possibility of a "monkeys writing
Shakespeare" style of methods development, where a
great many possibilities are tried and evaluated by the
computer overnight, and the experimenter completes the
job by confirming the best choice in the morning.

Mathematical advances, such as simplex optimization
algorithms, have also been shown to be useful for reduc-
ing the workload of methods development. A far more
fundamental mathematical advance, the application of
multiple regression learning algorithms to a training set
of preanalyzed samples, has shown to be an effective
substitute for classical methods development efforts'

Combination methods, Iike GC-IR, LC-IR, or TLC-IR,
can actually simplify methods development despite their
intrinsic complexity. By separately resolving the sample
into its constituents and then analyzing those, the diffi-
cult optimization needed for mixture analysis can be
substantially reduced.

The higher order of analytical spectroscopic research
that seeks to streamline the method development task
itself wili eventually pay high return for industrial spec-
troscopists.

RA]VIAN LINES

Bernard J. Bulkin, Polytechnic Institute of New
York

You are reading a new and, hopefully, regular feature
of the Coblentz Newsletter, a column devoted to devel-
opments in Raman spectroscopy that have aroused the
interest of the columnist. I hope that these will include
both developments in instrumentation and in applica-
tions, as well as occasional forays into theory. Now we
all know that the most interesting and exciting research
of the past 2 months is that which we have done in our
own laboratories. I wili feel constrained to omit discus-
sion of my work, but you should feel no similar embar-
rassment. Please send me recent reprints of papers that
you feel are worth a mention, and I will be pleased to
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con'6ider them. The address: 333 Jay Street, Brooklyn,
NY 11201

All of us working in applied spectroscopy are aware of
the need for fresh approaches to the corrosion problern,
and so I read with interest the recent review by Joseph
Keiser, Chris Brown, and Robert Heidersbach in Amer-
ican Laborcrlory (April 1982, pp 17-25). They have car-
ried out studies in a variety of environments, from simple
atmospheric corrosion (it's not simple), to high temper-
ature gaseous environments, to aqueous studies. The in
si/u results are impressive. True, signal-to-noise ratios
are still low, and signal averaging is required to get
acceptable data. But these data are interpretable in terms
of different phases of iron oxides and FeOOH. What is
needed norv is some experimental approaches to increase
S/N so that time-dependent studies are more realistic,
and so that spatial resolution can be carried out in a
reasonable time frame.

Interpretation of resonance Raman spectra of inter-
mediates in the vision process continues to yield exciting
results. A recent paper by Arieh Warshel and Natalia
Barboy (J. Am. Chem. Soc. 104, 1469-1476 [1982]) fo-
cused on the intense lines in the resonance Raman spec-
trum of bathorhodopsin in the 800 to 1000 cm-r region,
and on what could be learned about geometry in both
ground and excited states from calculation ofthese inten-
sities. The authors have used other data to constrain the
ground state geometry to a fern'possible cases, then used
the resonance Raman data as a further constraint, yield-
ing a geometry that reproduces the intensities well. They
have also calculated possible geometry changes on exci-
tation. These calculations are in the frontier of interpre-
tation of resonance Raman data from complex molecules.

On quite a different front, there is still much instru-
mentation work in progress on lidar and related back
scattering techniques for probing atmospheric pollutants.
A recent report by K. Fredriksson, B. Galle, K. Nystriim,
and S. Svanberg (Appl.Opt. 20,4181-4189 [1981]) de-
scribed a new mobile system, using the Quanta Ray
Nd:YAG laser wilh a variety of frequency doublers or
triplers, and a rather complete computer control of the
entire operation. The results indicate that one can drive
this system around in a van and get nice profirles of

various smokestack pollutants. It seems that as lasers
have improved, and the integration of computers has
facilitated the experiments, the potential for lidar mea-
surements has increased rather dramatically. This will
be worth following in coming years.

}lll taj

Mother never told me about spectroscopists (D. Cameron, W. Fatelev.
P. Griffiths).

NEWS RELEASE
The Coblentz Society is proud to announce release of

the Second Edition of its widely usecl Desh Book of
Infrared Spectra, edited by Clara D. Craver. First issued
in 1977, it is a product of a 20-year Society project of
spectrum collection and evaluation. The large demand
for a useful authoritative reference and teaching resource
was met by a second printing in 1980.

This new edition (538 pp) updates the carefully se-

lected bibliography knou'n as the "Infrared Spectrosco-
pist's Sunival Kit" and adds 70 new spectra including
additional spectra of inorganic compounds and a totall-v
new section on spectra of polymers. The convenient
arrangement of grouping spectra by compound class has
been retained. Generotts cross-references permit easv
access to the spectra through alphabetical, molecular
formula, and numerical indices. A cross-index to the first
edition is provided for the few spectra whose page num-
bers were changecl, to help promote continuity of useful-
ness with computerized spectral retrieval systenx. The
text is available from the Coblentz Society, Inc., P.O.
Box 9952, Kirkwood, MO 63122, at $110/copy PREPAID,
with discounts for textbook use in lots of 10 or more.
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M. Snaveley, whose hard work and helpfulness rve much depend on
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Your editor contenrplating possible 
"'ictitns 

for candid shots for the
Ne$'sletter.

WHAT IS THE COBLENTZ SOCIETY?

The Coblentz Society is an association of persons
interested in fostering the understanding and application
of vibrational spectroscopy and related fields. The Soci-
ety was founded in 1954 to promote communication
among spectroscopists and to provide a means for im-
proving the practice of vibrational spectroscopy, includ-
ing both infrared and Raman.

It is an Affiliate Society of the Society for Applied
Spectroscopy and has worked closely with many other
organizations, especially those involved with standard
spectroscopic reference data.

Who Is Eligible for Membership?
Mernbership is open to persons, including students,

who are interested in vibrational s1:ectroscopy and re-
lated fields. The present membership is drawn from
academic, industrial, government, and private consulting
laboratories. It includes scientists interested in both dis-
persive and Fourier transform FT-IR techniques and
instruments.

Why Should You Join?
Your participation is needed to help the Society fulfill

its goals. As a member, you will have a voice in deciding

what projects the Society undertakes, and you will con-
tribute to the advancement of the field of vibrational
spectroscopy.

What Benefits Do You Receive as a Member?

In acldition to the knowledge that you are improving
a profession in which you are active, you will be sent a
membership packet containing valuable information con-
cerning spectroscopic techniques. The Society's program
for infrared spectra collection, evaluation, and publica-
tion will also be included. Several times per year you will
receive the Coblentz Society Newsletter, which describes
planned activities of the Society and keeps you abreast
of other developments in the field of vibrational spec'
troscopy.

NOMINATIONS FOR THE BOARD

Nominati<ins to the Board of Managers of the Coblentz
Society are now open. Candidates should be members of
the society with an interest to advance the science of
molecular spectroscopy and a willingness to contribute.
The term of office is 4 years of rewarding experience and
conversation regarding a subject of interest to all mem-
bers. Nominations should be sent to: Dr. R. J. Obremshi,
Beckman Instruments, Inc., P.O. Box C-19600, Irvine,
CA 92713. All nominations received by 30 September
1982, will be considered by the committee.

This l3-1'ear-old picture shows R. Curbelo
the sweet young thing who is seated?

standing. Who recognizes
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