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Experimental study of distributed birefringence characteristics of
single-mode fiber stretcher
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Abstract ; Birefringence is an important parameter in polarization sensitive fiber systems. Piezoelectric
transducer based single-mode fiber (SMF) stretcher is a common device in optical fiber systems to intro-
duce strain,optical path or phase changes,but people barely pay attention to the birefringence introduced
in the fiber stretcher. In this paper,a characterization method of birefringence characteristics of SMF
stretcher is proposed to obtain the birefringence distribution along the fiber wound in the stretcher, based
on a distributed polarization analyzer achieved by introducing the full Muller matrix analyzing into the
optical frequency domain reflectometry. From the experimental results we draw the following important
conclusions: the birefringence of SMF wound in the fiber stretcher increases with the increase of driving
voltage; when the surface of stretcher for SMF winding is uneven,a higher level background birefrin-
gence can be introduced, compared to a smooth surface,and the background birefringence increases more
significantly when the driving voltage is applied; designing an appropriate stretching structure and fiber
winding method can effectively avoid the change of birefringence during running the fiber stretcher, while
a strong background birefringence may be introduced. This work will provide important guide for the e-
valuation and optimization of the polarization sensitive fiber systems in which the SMF stretchers are

used.
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Fig.2 (a) Distributed birefringence measurement of single-mode fiber before (dotted line) and after (solid line)

wound on the fiber stretcher 1; (b) Variation of birefringence of fiber stretcher 1 under different driving voltages;

(¢) Zoomed-in for local curves of (b)
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(c) Distributed birefringence measurements
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by 99 V voltage,respectively; (d) Zoomed-in for local curves of (c)
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