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Abstract

Guide modes in a graded index multimode optical fiber are turned into clad modes
when the optical fiber was bended into a perpendicular direction to its optical axes by
microbending forces, which causes the loss of the guiding optical power. The theories
reported on this microbending power loss can be applied to calculation of the transmission
power loss only when the-beding period equals to the mode coupling length.

In this paper, we obtained the general expression of the optical power transmission loss
in a graded index multimode fiber bended periodically. This can be applied to the calcula-
tion of the power loss of the periodically microbended fiber with an arbitrary bending shape
and period.

Also, by using the beam theory in mechanics, we could derive the expression of the
displacement of the optical fiber caused by the external force which bends the fiber into a
periodic trapezoidal shape.

Experiments were carried out to determine the dependence of the power loss on the
period of the microbending forces. Experimnetal results were in good agreement (in the
same order of the magnitude) with theocritical values derived in our work within the bending
period region of 2mm-10mm.
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