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Abstract Based on the coupled-mode theory and the relation between Jones matrix and Stokes vector, we give the
formulas for reflected and transmitted Stokes parameters of low-birefringence single-mode uniform optical fiber Bragg
grating (FBG). The curves of reflected and transmitted Stokes parameters versus wavelength of low-birefringence

single-mode uniform FBG are simulated under different birefringence values. The results show that: among the four

growing of birefringence values. The Stokes amplitudes of reflected and transmitted signals have different changes.
It is shown that birefringence values have significant influences on Stokes parameters. The curves of reflected and
analysis and experimental results coincide with each other.
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normalized Stokes parameters, s, is antisymmetric about the central wavelength ., S,, s, and s; are symmetric
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about A,. Although spectral lines do not produce a drift, the bandwidth of reflected signals is narrowed with the
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transmitted Stokes parameters versus the parameters of single-mode uniform FBG are measured. The theoretical
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So = [ 24 Alcot g"(A.L) +6i + AZcot gZ(A‘,,L)] (5)
S =5 ! ! (6)
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So T2 [cos2 (A, L)+ ¥2sin*(A,L) * cos’ (A, L)+ 7isin* (A,L) } ’ )
_ 1 1 . 1

S =5 [cosz (A,.L)+ ysin® (A, L)  cos’ (A,L)+ yf,sinZ(AyL)] (10

S _ 1 cos(A,L)cos(A,L) + vy.y,sin(A,L)sin(A,L) an
2 [cos’ (A,L) + ¥2sin* (A,L) ][ cos* (A,L) + ¥*sin’ (A,L) ] } ’

S _ 1 ¥ycos(A,L)sin(A,L) — y,.sin(A,L)cos(A,L) } 12)
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Fig. 1 Curves of Stokes parameters changing with wavelength for the (a) reflected and (b) transmitted signals

under different birefringence values
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Fig. 3 Experimental setup. (a) Reflection set up; (b) transmission set up
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Fig. 4 Curves of Stokes parameters changing with wavelength for the experimental (a) reflected and (b) transmitted signals
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Fig. 5 Curves of Stokes parameters changing with wavelength for the simulated (a) reflected and (b) transmitted signals
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