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Abstract Micro fiber polarization filter is one of micro basic components for optical communication and sensors
system. Theoretical analysis based on super mode theory shows that polarizing effect in coupling component of two
contacted micro fibers can be achieved when the fibers' coupling length and diameters are chose suitably, which
means unpolarized light can be changed into polarized light after it is through the coupling micro fiber component.
Theoretical analysis and design give the geometric parameters for the polarizing effect. Experiments are made to
investigate the relationship between degree of polarization (DOP) of the output light and coupling length when two
micro fibers are lined parallel to couple. Micro fiber polarization filers based on evanescent field are manufactured.
Experiments show that the (DOP) of the output light within the wavelength band of 1545~ 1560 nm in the micro
fiber polarization filers are higher than 90% when the unpolarized light is input, which means the light is polarized.
The linear polarization extinction ratio (LPER) of output light at some wavelengths with the band are higher than
24 dB, while output lights at another wavelengths are elliptical or circular polarized light. It means that output lights
are polarized according to their wavelengths. The micro component can construct the band-pass wavelength fiber
when it is used with an optical polarizer.

Key words optical devices; micro-nanofiber; degree of polarization; filter; evanescent field; coupling; polarize
OCIS codes 230.7408; 060.2310; 230.1360; 230.1150

WK BEH: 2011-12-30; B Fm B HEI: 2012-03-01

ESTH: BHEKARPB 34 (61027010, 11004086, 61177075, 61008057) , H Jt & 4 5L 4 Bl BF Wk & #% & i % &
(21611516,21611454,216113129) ) A& & B AL 75 F 45 BT A A 55 38 113 (LYM10024) F1 8% 7 K 2% A8 55 7 B HE o 245 B BIF B0 B
BRI B IR .

EE R A #1987, 5 W LI AE . EENER DG LIRS I 1 TS . E-mail: duyaom(@ gmail. com

SmE A Pr B A957 ) B 2R BN R LR RS SRR B AR R R I B R 2
Bt O RS TR AL H A 7 1 ) WF5E . E-mail: thzhechen@jnu. edu. cn

* JBISEK & Ao E-mail: kensomyu@ gmail. com

0610002-1



# ot

15 F

TN e 21 2 4 B3 o3RS W a4 i s AR
FEIL T AOK BULAROR BE2A 0T . Bater B A
SR Y IR OG 2 HRE T3 AR A A P AR FAR 4 1
FRESE A A 2 BAR KA S B
AT S BARARFE A /N AR S DB T Bl AR 2
5 ' Sy 2B /N R AL T AT RE L BT LA
T e 2T B Rl il A Gl B e s A R SR A MR 2 —
BT AN JE LT 19 45 B L Ol =7 48 1 A W B 4138 An
Thifh— G PR T3 A R AT R Y
R Y N AR L Add-Drop BB L4
JETF O B G R BT R R A R
S5 . I3 MU T S B B AR (1 Y B )

i 41 98 G A8 2 4 A S DI A IR R P AT 0
(9 62 g 1 o F2 0 P T i X i R 2 2 AT A kg
il 1 a2 R GEH 1 AR O A AE AT A0
B RAR AT . AN G LR C 0T T ik S 4R DR
LA 5 B VR AT I Gl e £ 14 i Pk gL 4%

HR RN R S W T AR AL £F P AT
EYIIDESE S GANIDO IS RS - R (LY NE T DR
AOLLF EAR TR B S K BEXT A R AR
FENAPBOR TR AR EEACR 2 pm (N
95 SERR G A - T 4R G 2 R 2 58 1y 4 R S A
PG TT Ik o IX SR R BN G £ 3 () B A
A RHAE T T A N Y A G S AR A R A
FHTIE M LB BN 10 pm B /)N YR i
0 E H WIS BEA R AL I i AR A
P i D 45 8 19 BT 9 1R 3

AR SCH A & BLE BT 5E T BIARTLANOL LR
TR 2k AR DR IR 06 B a3 S 79 i 41R 250 0 B
WIS I TN LS. SR T
PIARBA AN OE 45 A7 B 5 I it OE SRS R A9 6
Z 20 B I3 BT 45 R BEAT T S50 B0 - - S5 6 il A 3
AN T T S 1 Gl e £ i IR gt AR o

2 BLg T A BT

i 3R G U T R L Y T TRk
£T 10 TH 3 0 60 R 5 1) Ml DR e o AR e AR 1 A X
P47 25 00 9 ol 8 D6 £F 8] A A 5 M R A R
JGIRUE T % - 7B B Hh 7 A i G R fi 2CR 1Y
AN G LT S PO TUAT 45 4 2 B (R e £F LA
WA . O A L e e BARAR [ . P
RO A% RON R W S ORI R R i R i

JIT DAAS SC IR B B 58 95 B B AR AH [R) i T 4h e 2F
PR A e Y . — B LT A O D o
T b DX A A o BRSSO 2F iz 1) 19 B A e 21 )
EB 43 e LB A% i o 10— ¥ 43 LA ey B 4 S B A%
LR R E LD AR (TR AN Y SR
JeLF i KT AR AR ot . B, A S
B XA LT Ry SE A5 4 A 155 50 . PT 22086 15 B B 11
AL
RGP TR A AL B B SRS R ]
DA figt J86 kg W9 0B X R RIS G REB S 11 T . X LI
AR A P TG 95 KT AT B T A5 6 AR e AR
i
PR AR B G 00 ik b, A O R 8 S LR
(TE) 5 fi (TMD) R A — X FR A (A il — J
Xof AR S (AT B B AT AE 1 B R Bre.cven
(Brateeven ) T Bre.oda (Brvooad ) » X L T HR @ 43 5l Fow
TE Fl TM i 4 £, 100 %5 W 09 A 204 565 25 43 0 A
e (nddt ) Fondeot (el B ATTER N e K
(BRI . 2 3k X A7 18 A AE H B X A% i — o R
Ji s 3O AR 14 T 9 5 ALl % i Ot I — Uk 3 58 2 R
RS-, X—REMBAE RN TE
(TMO BRI IE R Lisorw » AJ RIR A
L) =n/[B) i cven — B rvoaa ] =
A/ 2[nQOE —nOE" ] (D
WA XK B TECTMD 39K 1 25 506 . 8
2 TECTM) ¥ N — 645 58 26 2 0 — 64, it
AR A e s fHL G SRR A K B S A B 1 RS e
TECTM) S8 M 55— 6 £ S B 101 2] 5t ok 1 )6 24F
FOUCET RS A RN, B, HEMA XK E L A
TE 404 19 & £ R EO 5 [ TM 34 9 18 %
(FHOE B4 TE M TM 6575 5l ik A4 X g
IS B4 R S ity s S R e ) A AR SR . DT T
R 7 A 2550 I o A 1) A 4 IO
m=1,2,3,
n=1,3,5," )
(2)
gyl T 2 A R it R AR 2
PIAR EARER N 3 o TN G LT vh A% i 1 4 ol A5 A
Y4 Ay TM M 3k E, 43 & 00 25 48 8B 2 51
La) (W 7R, 1 TE R E, 43 8 1 43 18 A
Sl 1Ce) (D s, B 1 & E i A48
Rl s ARG MR EE . L 1(b) (D) AT UL,
TN LT B A T A= it R B AR T B0 3 B I A 37
KA . JHE 1(b) ()R] 1, TE i # %&

Lo = mLY: = (m+n) LY. (

0610002-2



(il

5 A O 2T i D L 4% BT 5

AIEAE L TM A 2 28 B L i 3R W] TE By
WA ERTEE TM RBA7E 8, e TE 23 8 6 FR
WA ST R 22t e TM (A S S R 22 B K,
MDA X R TM AR I TE $1K 2R A 5
P, ot AR AL (2) XA R A K B 18 i b o
ZT 1 i 17 S B Al 0T

(I 2Ry 7 TR RS

(b) TM BB XS FR4E 5 (¢) TE BE& X Frfie; (O TE

AR X FRARE . ] v 37 Sk 2R T 7E 25 TH) A 0 O i 4R
714

Fig. 1 Mode field output profile of two parallel micro-
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TM(TE) odd (even) mode versus micro-fiber diameter
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