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Abstract

gratings with the grating induced birefringence were given. Based on the coefficients, analytical expressions of

Employing coupling mode theory, the reflection and transmission coefficients of uniform fiber Bragg

polarization dependent loss in fiber gratings were then deduced according to its deterministic and nondeterministic
measurement principles. The given expression can precisely determine the polarization dependent loss (PDL) of the
uniform fiber Bragg grating written in the isotropic or low birefringence fiber, and can also numerically simulate the

approximate PDL result of Bragg uniform fiber grating written in the high birefringence fiber. The derived result

agrees well with the existed experimental curve.

Key words gratings; fiber grating; polarization dependent loss; coupled mode theory; Jones matrix; theoretical

expression

1 5 &

i = AR S A5 A€ (PDL) BLE R 1 348 6 0 I 45
A ) — T B e R A O ) Bl
SHERER — 4S8, PDL Z2HOLSMENRA
i AR DR 18 e K A% il 22 ML A BT i IR S A
1 de KA i A B/ AR i B9 EE . PDL i 0 6 07 3k
O 28173 iR 2200 g RS A 1k T vk AR B

i B8 :2007-11-12; Y Blf&2a s B H#:2007-12-15

SEVETTIE o B DT I AR I g 4 (DU 19 3503
(Jones) sl B #y (Muller) I 40 [ i 4 Tt H: PDL,
171 00 ek R ) e ik ) e DUT 78— R 9 45 5 i 4k
ST SRt mi A 2] . AR 8h E 7 s i A
DUT 75 7 B4 4 fi Pk 25 58 O BE ALY 4 0 4R 25T 19
RS I $ 8] DUT 1 f5e R A% i 55 B /M i » DT
R85 F 1 PDL

EETR HEK AP (60577033) Hr il 42 A4 5T A (NCET-06-0093) Fl 5 4 2 45 2 B8 51 8 1141 (B07005) B 1

2

EE B TR A979—) . B A AL A EEAFOLLHOL S 5L Me e e I m 5

E-mail: ge_tingwu@163. com

S A AR A (1946—) 55 VT AL BUR L 8 LR S0, B OB AR S5O0 O & m e .

E-mail: [jt@bupt. edu. cn



T BRI A SEMEBOST S 51k i IR FH ¢ 45046 Y B8 20 Hr 1025

S AR F PDL B SC50 77 5 2 2481 70 iU
FAE XTI R RGN L R AR PDL 1 &%
PRl 2 AR AR & H AT A% BT 43 BT
£FEME PDL Ff Pk 938 R W ARGE . A SCA RS B X
JEAFECSUT 34 X6 47 e fit PDL ) 32 mi fi T 8t 52
IS MBI ORI St 35 S0 A P A e AT el i B S
3PS 2850 A it L R i BRAAR E PE DT 0 L AT SR A
JCET e R R A i R 22 805 e/ s R S9)
FE AR RRLE 0 PDL (AT A, 50 UE A
2 IR0 P, S35 MR e 1 PDL i € 1 5 3 . oK
FRICE LAY Jones FFE . 753 T A0 [FJE X w9 e 2F
Jetllt PDL fig b A0, BLE I H7 5 BUE B 2w . 45
L A A AT 2 T LA AR A 40 3 7 255 XUHT S A 1 [ 4
JeLr BH AW S A RIS e LT el PDL A5k A i
L AEOE AR 47 M 8 AR A 45 1) S OB EF B 5 ALl
(1) PDL 451k .

2 BRppEA

S £F M BT 5T 4 P 4y — 4
LE LT R o o B A B R BT — b £F DU 4
A R AR S M A ok e 1A B R 1 R
BN, 7E S A R T
OB X 55 A B B 4 06 7 R S 26 B 4
FeH NG R P A 4RO S A SR B X R

SR RN 5 T BLAES A AR b, S BT 5 3 0
il PR 1] 20 A AR AR A AN E ST 2 5 AR Y X
Praf s 24 R ORI B ' J5 A AR AR B AH X X3
SE o ARBE G EF A5 il [ s BT 1 2
ZF RIS 5 S AE G ET M AT S5 A e B 32 2 ey Al
FOWAT I I 2t — 2B R BEC L YA o 2 50 A5 4%
JCEF M s BOGER e S 2 o0 A

n, () o

{n},(z)} L?yo }Jr

5.
[a_;lj{l +v<z>co{2A—"z +¢(z)}}, (1)

o s om0 OCEFI E 5 (2 ) PR OB EF R
T RA LS, on, ., on, KOC OGN £
ST 5 R o) A FIl (=) 435I R G LR
TeM S5 s ] WL RE GRS B R AR A .
2.1 BRI 5 RA& K et PDL 47 2K
—HBEENEHERE

BEOSUIT IH Ai A% G LR S A 63 4 i 1 't

AU 41 3 % 07 1) S fie Ay
AF(0) = alye, +alse,, (2)

FCEFSEMHT I o A B (D =X, Z s i FE 2k e
IV, I P 2 e A A BE T IR s A R AR &
AEARL T S Yy BRI HE 5 L AT LAAS R 2 S A O A
FH G Y H 6 4R

k2 — 6 sinh(/k2 —6°L) + (& —6°)cosh(/k? —53L)e +

kicosh? (k2 —62L) — 62

, 3

AF(L) =
1 i5, il — Gisinh (/i —51L) + Gl — g cosh (Vi —GIL)
i’ cosh? (/i —6°L) — &’ i

Ld® o oy A WU B g PR R S

0

H /c,=17v§n; ,6,=2/Tn[nm+§n,(1+77>]—%

ks
A
FRERM L. <

- 1

2 dz

T o— 6. ki —éisinh( k2 —62L) + (2 —6%) cosh( k2 —62L)
’ k> cosh® (/i —6°L) — &

, (4)
T — 6, Vi, —é.sinh( Vi, —6.L) + (& —6>)cosh( /2 —65L)
’ «,cosh® (i) —6.L) — &)
A T, T, RGer e 325y o) i 52 3% 3 R %k FH I ) H 560 R
th 56 AT R L = | T.afs |" 4+ | Tyal | (7

AF(L) = T,afye, + Tyabve,. (5)
T T AR A SR B AL ' £ S A B4 i 418 AR DG 5 EE
ABBEAS [R) s 415 285 19 S5 6 B 1) Dl i A TR

I, = |af |* 4 |ak |* = const, (6)

MO ERIWNEAF:w L
Lo = ([T, "= T, [D]ak [*+ | T, L., (&
H1 (6) =TT 4
0< |l |” < Ls (9)



1026 i

i it 35 &

M AR 5 1) 5 ST S 3 e Ty ) AR
() KBS ST 5 y I EAE, (9D
AW AHES O KA K15
[T P L < TP = [Ty [ el [+ [T, [ L <
| T, "I » (10)
HAPBEAEXT, [P — [T, [ <Oopor. (10) R
7N A S CTE G5 AR R R S R LT . A Y
NG A PR O« LA = 77 1) 95 56 25 S i O 4 3=
TR SRR A R W R AE SR /M
MR I B% AH OCHA B 10 8 X 25 & LT By 4 S 45
RGBTy 15 I Y 51 A R A& SG LR G %) i 41 AH DG 1 #E

2
PDL = 1olg(?2)o (a1

2.2 EHBEMSHAEKT M PDL AKX
—IHEHNERFERE
227 A0 PLAS B SIE LT YE MY Jones Hi [y
J = [J“ J”] (12)
Jo o
LA EHE R G 1t S e

af(L) ]11 .]12 afo
s Il e D
ai(L) 121 .]22 Cifo

SOEHE e iR e 2 ) Ee T A

Kt —62sinh(/i: —62L) + (&% — 62D cosh( i’ —62L)

k:cosh? (/K2 —62L) —é°

i6, Vi3 —6,sinh( i) —65L) + (&) —6%)cosh( k) —65L)

wicosh® (il —62L) — 65

Ju = o
Jo =
.]12 :Jm = 0.

(1)

K G AT SR B LR EEAY Jones R nTiC

Jz[ '

0
] (15)
T

y

7E Jones HFEF R 1 L AR 4R AR SCHAE  Tones K M A7 S A (B A Lo B RRE T RAAS 3 5 (1D S0 R] Ao 3

Ir 55 e 21 JEMH I IR AR O I AE 19 38
2.3 REEHEHAE LT KM PDL BT AKX

G SEMTE S B BT AT L G PDL L m] IR A 55K i
55 b TEDR A R AR R L S TR G BE SR O 2T UM B 't Ak i

irc, sinh (/&2 —62L)

af» e, +
oy /i —cosh( /i — L) — ig.sinh( Vel —&L) (6
aF i/cysinh( “//Ci *6‘31,) o
T Vi —2cosh(Vid —62L) —i6,sinh(Vi2 —6°L)
it N FHOWHT A R0, 5 X107, BRI S HGEFE W T .
A”(O) = R,.afoe, +R>a€0 €y an 7"6%‘7%33%%5?% Ny = Ny — 1. 46, %%Tﬁ%ﬁ%iﬁl

A bR A A S R Y o) A f A DR £F 6 PDL Y
T B Al DUAR 2 55 15 21 S0 3 A B4 6 25 el
15 PDL i #r 2~ X

PDL = 1olg(

g’;), (18)
|

HABBEAERR, [ — [R [ <0 W3,

3 BUEBLA

TEAR LT T HELF St S MEBOR T 4145 107
B2 AT TR T 5 0L S Y6 LF S e B0 4
SR LK B3 1001, 76 T 9 45481 o B

FIMERE AR 3R on, = 4.5 X107, 6n, =4.0X 107",
SEHHE S A =0.532 pm JEHHCE L =3 mm, K
IS HCN v(2) = 1. =1F ¢(2) =0,

I~4 25 7 G EF 45 1] [\ 4 i, i1 PDL fif iy
25 2UA B B 2 S B 5 R S B A A A DG 2T e Y
PDL {1 £k, Ay % e [a] B 25t 7 R 43 D1 Sy B 14 AR
JCEF G A 5 SRR . B PDL 2 ar A
Lt B OGLF Gt PDL il £ £ 6 Mt A5 2l o kg X 45
33X 5 S 08 T SR PR A DG A IR S
SERLTTIE A3 20 ) PDL 5 4% iy B 5¢ 4 R[] L 728
PR T A R0 5 4 T R LT 3 S R TR A S A



T BIER A SBHIEORT S5 1R i R A 5 450RE Y BEE 20 A 1027

Transmission /dB
|
=

-15} = ’
_____ - ))
-20 . ; .
15540 15545 1.5550

Wavelength /um

B L G SO 5 38 5 AR B O £ M 1 R
FAh 2,y 5 6] 0
Fig. 1 Transmission spectra of uniform fiber Bragg
grating with the grating induced birefringence
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Fig. 2 Distribution of PDL of uniform fiber Bragg grating

with the grating induced birefringence
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with the grating induced birefringence along x and y axes
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Fig. 5 Transmission spectra of the general birefringent
uniform fiber Bragg grating along x and y axes
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