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Abstract A terahertz single-polarization single-mode (SPSM) fiber with tunable polarization is proposed based on
the index-matching coupling method. The asymmetric microstructure is designed in fiber core to split the x and y
polarized core modes. The index matching liquid is filled into the air-hole of the fiber cladding, so that the x or y
polarized core modes match the defect mode. The matching switch between the two polarized modes is realized by
changing the refraction index of filled liquid. The results show that the x polarized mode matches when the
refractive index of the liquid is 1.288. When the frequency of the incident light is higher than 0. 73 THz, the
polarization loss ratio of the fiber is bigger than 100, and the optical fiber operates in y-polarization mode. At the
frequency of 1 THz, the polarization loss ratio reaches the maximum of 1020. The y polarized mode matches when
the refractive index of the liquid is 1.338. From 0.87 THz to 0.93 THz, the polarization loss ratio of the fiber is
bigger than 100, and the optical fiber operates in x-polarization mode. At the frequency of 0. 9 THz, the
polarization loss ratio reaches the maximum of 118. This design has realized the switch of the single fiber
polarization operation mode, and has features such as broadband, tunable and easy to fabricate.
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Bl 1 (a)SPSM JGEF BT ; (b) S SR B (O SFROEEF AGR BT ST PCF) 5 (D) %8506 4F BOSZIERIERE PCF)
Fig. 1 (a) Cross section of the proposed SPSM fiber; (b) enlarged figure of the fiber core region;
(¢) corresponding fiber A (PCF with highly birefringent core); (d) corresponding fiber B (PCF with solid core matched)
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Fig. 2 Effective refractive index and modal Fig. 3 Effective refractive index and modal
birefringence of the corresponding fiber A birefringence of the corresponding fiber B (ny=1.288)
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Fig. 4 Effective refractive index curves for fibers A and B (n=1.288)
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Fig. 5 Steady-state fundamental mode field profiles of SPSM fiber at different operation frequencies

when the x-polarization mode is matching (ny=1.288)
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