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The materials of the modern optical fibers have been found to exhibit photoelastic,
electo-optic and magneto-optic properties when subjected to external disturbances caused
by mechanical stresses, temperature variations, electromagnetic fields. As a consequence,
the propagation constants of the optical modes in fibers are changed. While these changes
may not be desirable for optical communications, they can be exploited for the measure-
ments of the external disturbances. With the development of very low-loss fibers (a<C
0.5 dB/km), the sensitivity of measurement can be greatly enhanced by using long lengths
of fibers. In fact, many ideas of using optical fibers as sensors have appeared in the litera-
ture. For example, optical fiber interferometers for acoustic pressure sensoring have been
demonstrated to surpass the best piezo-electric hydrophone. Optical fiber ring interfero-
meters can also outperform the ring lasers as gyros in the quantum-noise-limited sense.
In this paper, I will review first the external effects on optical fibers; then ,the changes of
the phases of the optical modes, and the sensitivities of various detection schemes. Finally,
unique advantages of optical fiber sensors and novel applications in instrumentation will
be given.
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