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Study on Znd-order PMD-based compensation method

Zhang Wen, Sun Shanlin
(Guilin College of Aerospace Technology, Guilin 541004 ,China)

Abstract: Polarization Mode Dispersion (PMD) is one of the factors that has fairly large impacts on high-speed long-haul fiber-
optic transmission systems. This article expounds the influences of PMD on the fiber-optic communication system, establishes
the theoretical model, analyzes and discusses the higher-order PMD and its compensation while analyzing the limitations of the
single channel 1st-order compensation method. presents 2nd-order PMD compensation method and conducts the research on

this method.
Key words: PMD; PSP; compensation

1 PMD#&E5#HIE

HS gk, OGRS 0 ARG T B R 1S
] A T8 6 3 S A, O£ i A i b B B R —
AL BRI, Z L A B R L T2
JE T o) R A R 2R B 20 RO EF T R TR B
SC TR AE T ¥ 50 06 R T S B A A R R AE
X T 45 5 W) FNOG A 1 R FH i B 2, BAF 7
PR Z H FRIES (PSP) 1 IEAS RIS, #5 it
JEEF 250 S 58 Al B (IR 3435, X w5 4> PSP 78
LT v L AH [R) B B A% 46 5 5 Tl A X B O [ 5% 32
FN MG ZR B, A PSP RUAS [a] ) B e 4%
R . TEAGHHEE R D Al R il 25 R 2 W A
L IE A B 3 i PR AR 3 38 5l £F X6 i B, P IE 32 e PR B
7 AR S T B A X R B 4 5l R PR A D IR B (0
(PMD) , 2 43 BERT ZE (DGD) IR .

;e PMD i R AR 2 F 6 4F A 7= T2 R4
A FIF PR 5 B AR AIE TR 26 A 0 30 B 45 45 e ) AR
fEZE , AAE PR 2 A 35 5 008 A B B 5% A B 7 DA R
AL FAE ik 2R RO — 30T 300 Tl AN X R 5 5 AR AR
P Z A HEAME Y TR L N B i v AR
AR J7 BEAILNE T 2 B iR B B R S AN
ENE, RZHEAE LR X AT T B
Pegh, 5l R IE B I B G, PR,

W B :2007-02-25

CRIRTAEN

PMD 7= A5 & — > Bl AL 0 Bl Ao A8 Ak 1 2o 7 L A 3 —
BOGA R PMD J2& — MR Maxwell #2873 1 pR %R
Y BEAILAS &, HBE RS PMD (B BE 3 K | 5 (8] 5 R A0
GRS AR AL, T DX PMD I &2 28 DL G i (E
Ry e fil

2 PMD XMHAERERSGH M

MR A i T 8RR R R B ) R
J5i » TE G LT 307 5 G0 A% i 1 4 K 8 L TG T AR A%
P S B B R L T L PMID R T R DG £F 38 1 R
GirkREm EENE., T R 5 PMD 5] ik
R TE L R R G Gy e A R BRI TR AR K
5 R RO 5 AR BE 25, 78 CATV S5
R h W a5 RAGS R, SRR,
XUATT S5 /0N o A1 2R P 38 DR 28 6 Y6 £F 1 B2 i oK
SN LRI BLBE AL Bl , 5| Y £F IE 22 A5 1Y) BH 8 5
A DA e B 5 3 88 Ak &, 1TU-T # i
G. 652 F1 G. 655 M B 5 , o6 £F PMD 1 % {5 A fg
=0.5 ps//km U1 LU R B A PMD 8
fH, H LA PMD B 2y A 2 1 dB k3 &L 0
10 Ghit/sf 5 JC HL v 4k 1) f K A% 46 B 25 4 400 km,
ifii 40 Gbit/s {5 5 JG W o 4k i fe K A% i 5 25 (LN
25 km, X HLiE B 5 5 # R IA B 40 Gbit/s B, B Tl
B [ 36 i A3 PMD RN JE F OB & . N ok 7E 5 Ar

PEH A 5K 3CC1966-) ) VLI IE m s N S T RE I, v [0 15 2 2 W 22 O o P BT P22 2 e B, 32 REWR 5 D5 1ol g 0 2% 4 B L3t

21



JGIEAF WA 2007 4F A5 5 M M 143 M
B ARG s K IR B R R R R, T(@) =e e P'M (@), @)

PMD B#7 58 [ 18 WA B2 2 3% 4 2 H (WDM) K %
W4y B H (DWDM) R 4 & 1 i P 1) 56 28 47 A 1)
Wz —,

3 PMD #MEAFREHHAR

3.1 EAEiE—R PMD #ME 83 PMD #MEERA B
BR
HHl, — i PMD #h2 a8 B 2 52 AL 55 B #h

AN B . BT — B RMEE T TR AR Y A I e ik
FHOCHFE (PDL) 20§ AT, 72— i o] AU R T, ok
L1 R AR — X 1E 3 1 i A D B 2 HE6F 07 ) A S
PRAS AR IE S, IF H7E — 8 1Y 0 3 30 [l P 5 00 %
TR X FE— X W) AR IR S 7R O 2R ) PSP, B
WitH R, PSP E@%ﬁﬁ%¥ﬂ£ﬁﬁiﬂ#iﬁa‘é

(A, TR LR R N Awpsyp = (Hz), X &

E[A7] N DGD, Bfi H s,

RBOZEE . T PSP Ry 58 J& A BR Ay,
Ib7E DWDM R 40, Huiili i PMD #5351 PSP
7 g 0 BRI L AS BE X6 T A 19 38 T8 R AT SR L R
=2 DWDM R 4t b {5 18 5 1k 20 80| B, 8 g
PSP ¥ 5 B 1 18 4 32 ) PMD A9 488 K5 0 . W i 5
BOEAOCLF 0 17 FR e b B R RS RN ] TR
3.2 EM PMD X RSB0

TEZ W PDL 15 LT, SR T il 2 < 2
B B o 2= 5 YD

1 .
Zow (1) =——{(au”
2.2

E[A ]

ot —2F — Az /2) ]+ bu " [ 22,
K, a =e’cosle + n/4) .6 = e "cos(e — n/4),
u=[1,j].u" = (1, — J s xon (D)™ =

LJ‘ EX (w)e al. ],9< Y2kAr W /’2}]ejmrdwo

21

M A LLE . BT B PMD (5% 0, i
H I 7E B B2 6 AN T — By PMD 9 52 i £E B
R A WA AT R R PR 75 [ IE 28, DGD 4§ T
Az, WIEHE R .
3.3 M PMD #MEFREHHR

W& 15 5 98 1 R8s PMD 135 K, — B
PMD N FA 85, 33X B 20 450 % PMID 2% 5t X 0 % (1)
MM G 2 8k H RTOGIE (5 R G0 0 L AME S
B PMD R0 B4 0] LU R4 R G R

AT R W B PMD B9 P AN 23 1 0 &R GE

22

+bu) [ xen (6 + A1o /2) + 200 (£ —

(4 2k 4 A7y /2) —

H P, Blw) =B (@) + B, (@) /2 FR FCLF 116 1%
R B o G RIFFE ;¢ R BB E) L R
LK JE . FE =4 Stokes &5 [0], 7] i PMD & Q

kR PMD, .
Q=Arq, (2)

X, g BRI M (o) P AH T IE 58 B AR I 4% i
Z— FRAELF I PSP, 7E— Kl T PMD Al 5
2= Ar, q. Ar, HUEFAS PSP )5 [ 44 #% 1196 )
AR DGD, Bl —Fy PMD, 78 Brif ol F PMD %
RN
R =Az, qo + (ATq, + q. AT w =
Aty qo + (Az,q, +q., Amw, (3)

PRI MR PR

AR — B S8, W A=A, + Arow,
q. Fl Az, R Z By PMD, Fi 3 FR 2 D 9= 5L
I S 1T PSP R A e 5% 19 25 51, J5 38 PR O e Bk
ARG B2 A HE(PCD) O bk fn] DL B Ok 4 360
Xow (@) =T (@) *» Xin(w)e, = Xou (@) e () »
€]
K, X, (o) & 2, (0 S B A8 3 5 1 e 2L,
Xow (@) =X, (@)e @ e ™8 T epn (w) =M (@) ey, &
By 1 BT R e =Len . e, o A A i R 350 2T R
.,

Xt 2B PMD. i th A9 it 38 bk ol 5

£, A =Ar, —O(Af)/aw,qw—

Aty /2) ] F aulxo (t — 2k + ATy /2) —

Zow (t + 20— Azy /2 ]}, (5)
AE (5% e B B2 AN — FE Y, B PSP, X R G AU
MR R, 5 — By PMD #M2 8 AH o, B #h B2
wEAMER R B 2 B A B R AME AR Y A
H B2 R O 2 3 22, TR I BRI 8 S L —
gEFgIE 1 s,
PC, PC,

‘ A

A A

> 7% DD, [ 44 % >
t
‘ B 45 ) 3 7T }<—

B1 \HgiMES
XA B B AN S RS 1 B T A B2
PSP, , %F [ PMD M2z () 1 BE 32 5 B sk 55 — By
(T# % 26 7)




