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Fig. 1. (a) Panda-polarization maintaining optical microfiber [24]; (b) rectangular microfiber 22); (c) droplet-

shape microfiber [28]; (d) elliptical microfiber.
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Fig. 2. (a) Birefringence B and (b) group birefringence G as functions of fiber size a at different

ellipticities e for elliptical microfibers in air. Inset is the field profile of the fundamental mode.
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Fig. 7. Reflection spectra of the mFBGs in rectangular

microfibers with different fiber sizes [37].
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Fig. 8. Configuration of a microfiber and magnetic
fluid packaged inside a capillary tube to prepare the

fabrication of magnetic field sensors.

3.7 RImIMLASELT DNA 5387

T A6 3 37 A% I8 s ] Bl FH T 4 AR i A b B
BRIV A S B, RS, Z5HRE R R R
W SV 2 A A R . AEIX A, wT

*Ej‘ﬁﬁ i) b R FL R e M TR D R 1) 32
A4, 2 52 AR 5 AR R S 1 A 5 A0 S ME AR BT
JREFSE G, 5] R 2 R R T A AT S e AR AT S B
SR PR R, B REFRE M. Rk, 3R
IR 2 B E R (poly-L-lysine) X [E £r f L 44
TCEF AT D REAC AR, 2R 5 78 R T aE R 5
T, T SEBLXS H Ax DNA 431 [R5 5 P A ) [0,

074209-7


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 66, No. 7 (2017) 074209

A5 B E DNA 73 73R BE R A AR AL, T 1 [
AL R T3 i K AL IE RS, A NG v
B B A DNA 43 TR BEROARAG . SR8 R I
£ DNA 2 FIKFE R 100 pM 2] 1 uM Z [HE, T3
T B R P O R R A2 0GB, IIAS AR
PR PR 75 pML; FRATT R B X SRR E o 10 A s
FBE DNA 20 FHEAT T 0P s, 2550 BoR, %46 K
0 FLA 43 R W 2 AT A W e S 1 6.2%
6%, Ut ZAL RAR R T R AP 4 11 R
SIE.

Bl FEETHRIMMANEST DNA B TIEEIE
Fig. 9. Schematic for label-free DNA quantification

with polarization-interferometric microfiber sensors.
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SPECIAL TOPIC — Optical Fiber Sensor

Polarization-maintaining microfiber-based
evanescent-wave sensors”

Li Jie Li Meng-Meng Sun Li-Peng Fan Peng-Cheng Ran Yang Jin Long Guan Bai-Ou'

(Guangdong Provincial Key Laboratory of Optical Fiber Sensing and Communications, Institute of Photonics Technology, Jinan
University, Guangzhou 510632, China)

( Received 16 January 2017; revised manuscript received 16 March 2017 )

Abstract

In recent years, polarization-maintaining (PM) microfibers have attracted much research attention mostly due to
their ultra-high birefringence and large evanescent field effect. This article starts from introduction of the structures,
fabrication methods, and mode characteristics of PM microfibers. Different previously-implemented PM microfiber
sensors have been presented. The two polarization modes may have different responses on changes of external parameters
for PM microfiber, which allows fabrication of polarization-related devices, such as interferometers or gratings. Some
sensing characteristics, such as extremely-high refractive index sensitivity and/or temperature-independent response,
have been demonstrated. The sensing applications including detection of refractive index, humidity, magnetic field and
specific DNA molecular have been described in detail. This article should be helpful for future development of PM

micro/nano fibers and the related sensors.

Keywords: microfiber, high birefringence, large evanescent field effect, refractive index sensors
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