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Temperature Characteristics of Birefringence of Polarization-
Maintaining Micro/nanofiber

Jiang Xiaoyong, Xiao Yueyu’
Key Laboratory of Specialty Fiber Optics and Optical Access Networks, Shanghai University ,
Shanghai 200072, China

Abstract Polarization-maintaining micro/nanofibers have various applications in fields including optical
communication, sensors, nonlinear optics, and quantum optics. Temperature stability is a key factor in the
numerous applications of such fibers. Herein, the temperature characteristics of birefringence of polarization-
maintaining micro/nanofibers are studied through experiments and software analysis. By using the polarization
interference method, a blue-shift interference spectrum can be obtained with the increase of the temperature. The
relationship between temperature and birefringence is obtained. The experimental results show that the influence of

temperature on polarization-maintaining micro/nanofibers is much less than that on ordinary polarization-maintaining

fibers. The measured results are consistent with the theoretical results.
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Table 1 Material parameters of optical fiber used for simulation

Parameter d g/ pm d op/pm d core/ pm Qewa/(1075°C ™) Qeore/ (LO7°C 1)

Value 125 40 5 0.54 2.215
Parameter @/ (107°°C ) N Nap N core T,/C

Value 1.54 1.4478 1.4418 1.4558 1000
Parameter T,/C E/(10" m?«N D) Y C,/(10 ¥m? N1 C,/(107 2 m?« N 1)

Value 20 7.8 0.186 0.7572448 4.18775
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Fig. 1 Cross section of panda polarization-

maintaining fiber
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Fig. 2 Variation in birefringence of panda polarization-maintaining fiber with fiber size when

fiber material and difference in temperature are invariant
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Fig. 3 Basic mode distributions of panda polarization-maintaining fiber on fiber cross section when

fiber size decreases. (a) n=1; (b) n=3; (¢) n=5; (d) n=10; (e) n=20; () n=40

23 RIBRAXLAHNNITHFHEETHUHHESER

FIR Comsol B A 43 51 5 A 6] ] ~F #6448 i 1o 44
JCEF AT IR B R E A 5 . SR BORER 1 B AR R
JECEFR) 2/3,1/20,1/40 30 BEJE I —40~90 °C .,
15 ELAS BN A ] RO 0 D8 O 020 6 21 08 XTS5 B Uk
ARG DL R 5 B R . AR B 5 Ca) , OB EF R
SR EOCER R 2/3 B R B Y R 1 C BT 5

REAIK 1.73808 X 10" s AR 4R Bl 5(b) , ML LF i R~F K
JEOGEF B 1/20 I, I B2 - 4 B 3G 1 °C U S AR
1.96692 X 10 " sARFEIE 5 (o) 47 1Y R o Bk
ZF1 1/40 B, ik BE S 35 B BG m 1°C 3T 5 B IR
1.83923X 10 %, Zr#Hrn] LIAF 2, -0 i 40 Y 27 1
XTS5 32 Tk 19 5 Wi Sz KK T D R Al D' £F A2 T B 11 5%
M) 3 (5 A5 Bl 20 £ it ' T B0 35 T A 25 SRR I &

0806001-3



G

2.55
S 250
g 245
g
% 2.40
;g 2.35
= 2.30

/m
2.25

1 L

1
-40 -20 0

1
20

1
40 60 80 100

Temperature /°C

P4 {5 FLAT B A RE A DR i 't £ 09 XUT 5 B il BE 114 4% Ak

Fig. 4 Simulated birefringence of panda polarization-maintaining fiber varying with temperature
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Fig. 5

Birefringence of panda polarization-maintaining fibers with different sizes varying with temperature.
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Table 2 Measurement results of related parameters of
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fiber with different lengths

Fiber length L /m Center wavelength A./nm Al /nm
1.27 1551.000 3.480
1.45 1552.080 3.000
0.72 1549.620 6.240
1.17 1552.560 3.780
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Table 3 Beat-length calculation results of fibers

of different lengths
Fiber length /m

Beat-length /mm

1.27 2.85
1.45 2.80
0.72 2.91
1.17 2.86
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