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AS remarked by Flax, the expressions derived by the
author1 for second-order sensitivities are limited to stiff-

ness modifications for the conservative case. This is a con-
sequence of the perturbation equation (3)1

(\A+B)x=eQx

where Q is treated throughout as a constant perturbation
matrix and cannot subsequently be treated as a function of X.
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The extension of the analysis provided by Flax shows that
for mass modifications an additional term enters the second-
order perturbation. This would be of considerable sign-
ificance if the second-order sensitivities were to be used in the
synthesis of modified systems. The original paper1 concerned
itself specifically with the dangers of neglecting second-order
sensitivities in system synthesis. In this respect, the work of
Flax supports this, particularly his Eq. (8). A fuller treatment
of this and similar problems may be found in Lancaster.2

Recent work by Tomita and Frohrib3 may lead to ex-
trapolations similar to those implied by Vanhonacker,4 where
second- and higher-order sensitivities are neglected in pre-
dicting effects due to design changes.
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This volume is devoted to a systematic examination of the scientific and practical problems that can arise in adapting the
new technology of laser transmission within the atmosphere to such uses as laser radar, laser beam communications, laser
weaponry, and the developing fields of meterological probing and laser energy transmission, among others. The articles in
this book were prepared by specialists in universities, industry, and government laboratories, both military and civilian, and
represent an up-to-date survey of the field.

The physical problems encountered in such seemingly straightforward applications of laser beam transmission have
turned out to be unusually complex. A high intensity radiation beam traversing the atmosphere causes heatup and break-
down of the air, changing its optical properties along the path, so that the process becomes a nonsteady interactive one.
Should the path of the beam include atmospheric turbulence, the resulting nonsteady degradation obviously would affect its
reception adversely. An airborne laser system unavoidably requires the beam to traverse a boundary layer or a wake, with
complex consequences. These and other effects are examined theoretically and experimentally in this volume.

In each case, whereas the phenomenon of beam degradation constitutes a difficulty for the engineer, it presents the
scientist with a novel experimental opportunity for meterological or physical research and thus becomes a fruitful nuisance!
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