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Effects of tamperature on the perfoormance of twisted optic fiber loop

XU Ling YAO Shou-quan

( Institute ofOptic F bey ShanghailUn wersity Shanghai 201800 Ch ina)

Abstract The effects of tan perature on the perfomance of the tw sted fber loop are analyzed both theoretically and

experm entally The resulis reveal that there exists san ething lke a pair of weak principal axes i the fiber whose location m ay

drift because of tem perature change It is found i the experment that hs driftmay be significant when linear pohrized light is

used The experiment ako shows that SOP & little deteriorated w hen circu lar pohrized light is used n a tv isted fber bop

Key words wisted fber birefringent fber SO P m aintainence fber optic fber current sensor

, 20

[1 2]

[3~5]

(1978-), . s

Email lhg xu@ smens can
2003 12 18

© ,

”

: 2004-06- 08

1
80 11
, AB=B,+B.+8 (1)
i B,= 0125(¢ /a)(20)™" (2)
C. A-B
B, = (1—V)MATA+B (3)
B, =0 25]61113(])11 -pr)(l1+V) (bﬂ{)z =
(0 85/M)(bR)’ (4)
BIGI
Py g
, ,e , e= Vaﬂ{m,
\ V=0 17), R
. a ( 2a=
, 9lm), A ( A= 0. 003)
B,= 10 "R’ rad/m
B~[6~8]
, C.=Q Skyni (pn—pr) X
( 1+ V)) T eff ) kO
,Piu P2 , A



29 1

53
) 2 d(pll _Pl2)
o — L0 I "7 Je T
1077, AT , i a (9)
dn. - s
A B ’ L T =10 e
., (A-B)/(A+B)” 107
, B, / AT,
1. 6x10 °rad/C ’ ’
RERRY . s .
b ; , = 1358 %10 °T( rad/m* C) (10)
N ar
b , to ’
2b=~ 125Hm A=1 310m , B =253x10" x ’ ’
R % rad/m
AB : ?
A(AB) _ B AB AR ’
M‘V AT‘I + M + M (5) 2 _7 2
, 5x10 'm /C,
B, , o
(3) , B, 1© ©
£ 2 360T-= 2((°) /C
. ,B o = 00T = ((7)/C) (11)
’% i_Tb , , 70r /m
o X , 4 (n , 100C,
AB, A .
E‘: 0 25k[ 3, (py — pn) (1+ V)[Eb] %Jr (11) 5 50 r/m
o | , 100C, 36° Or/m
n’(1+ W[Eb] —P“ATP” + ,
2
A
w1+ V) (pn—pn)[;}] 220 (o) =l 0,
) I -1
Ab/AT= 5 %10, , (1 L -
| ((6))© [1 + 12
ACAB) 8’ 2 co2(0 — 6 — YL) cos(29Q; + 29) +
= 3 4xI10 RY(rad/C) (7) sin2(0, = 0, — VL) sin( 2% + 2¢) (12)
A(ABle_B“ v= L AP + 4a°)'”
(3) AT AT 2( )
, 4m, a=0 07T
7 5an, (2) B,=Q 45tad/m, (7) .S » b, b Wollaston
ABI) —6 o ’ e1 ) e2 WOI_
E 9610 rad/me* C laston o
1 2 B AB s QF
sin2 (¢ - ¢, -
PL)=1 S=0 2KA,
9 N sz WIL
4 8° (11) .
Lo, w 10C a5, (12
B.= 2m 5 (Pri=pi)T(rad) (8) 10C 21%
g= nis(pn—plz) /4, , B. 4kA, Yo ’
. T (8) ’
dBc dneff 1 3
ar = [ 2n (pu = pi2) ar *



54

Jones
0=
A, (x, y) z=1L
(x5 ), )
[1314]
) sin¥L
i cos YL + sin YL
1+ @
7Ar(L) 2 A](L)
N,
=T (1)
, R(L) ,
0, ( AB/2a)?
dB s :
N =- 10logR (L) = 20log2a — 20 logAB
an_ 1 daB (14)
dr AB dr
. (7)
4 27x10 “dB
2
1 3Hm
, 4m, I5an ,
, A2
1
Fig 1 Temperature test configuration
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Fig 2 Effects of tan perature on the phase driftof thew eak principal axes in
the v isted fber loop w ih different v ist rates
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Fig 3

a— eflects of tan epraure on output SOP when nputting linear pohr
zed light b— effects of temeprature on output SOP when npu tting

cireu lar polarized light
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