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full width at half maximum (FWHMs) of the peaks involved in the fit. Often,
the same data can be successfully fitted by almost completely different
parameters. Furthermore, because no "goodness of fit" criterion is used in
this package, the difference between two reasonably good fits is often
impossible to perceive. Even when the sum of the squared residuals is used
as a measure of goodness of fit, it can be difficult to insure that this sum will
be zero. The result of extracting quantitative information from fitted spectra
for which this sum is not zero should be obvious. Finally, even if the analyst
is guided by sound chemical sense and has used an appropriate method of
ensuring a fit for which the sum of the squared residuals is zero, the resulting
line shape will still fail to represent the true chemical response of the system
without proper attention to factors that act to broaden the spectral features
under consideration. While x.p.s. was successful without band narrowing, the
severity of band overlap is a source of particular concern in Fourier-trans
form infrared (F .t.i.r.) spectra of these polymers. In F .t.i.r., band overlap
makes quantitation practically impossible for this system, and limits the
ability to discuss quantitative results accessible with F.t.i.r. at different
depths.

The goal of this work is to formulate procedures that accurately and
reproducibly enhance the line shapes present in both the x-ray photoelectron
and F.t.i.r. spectra of the block copolymers mentioned. It will become clear
that this depends on improving present knowledge of the broadening
functions and on clarification of the criteria used to evaluate the quality of
the enhanced result.

THEORY

The utilization of new computer technology has brought into common use
several techniques, the purpose of which has been to enhance various forms
of spectral information by removing intrinsic interferences arising from the
instrumental method used in obtaining the original chemical data. Before the
criteria needed for their proper utilization are discussed, three deconvolution
methods will be briefly described with respect to their nature and mathemat
ical foundations.

An excellent discussion of the subject has been given by Jansson [3]. The
nature of deconvolution is best understood by first understanding the nature
of convolution, which is essentially the process by which one function is
smeared or blurred by another. A simple example of this is the discrete case
in which a sliding average of a series of numbers is obtained by operating on
an original series. Thus for a given series 1 4 2 7 5 9 3 1 6 4 9 2 7 3 4 5 11 9,
one might compute a five-point sliding average by replacing each value in the
series with the mean value of the original value and two values on either side
of it. Ignoring, at present, the loss of two values at either end of the series,
the result obtained is 3.8 5.4 5.2 5.0 4.8 4.6 4.6 4.4 5.6 5.0 5.0 4.2 4.0 4.6
4.0. In this operation, the original series is effectively smoothed; this is what is
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