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PMD Measurement of Passive Optical Components
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Abstract This paper analyzes and compares several PMD measurement methods based on the characteristics of passive

optical components for both single-stage optical isolator and duakstage optical isolator. It is shown that the Jones Matrix

Eigenanalysis method is suitable.
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Fig. 1 Probability distribution of PMD in a 100-km fiber
1: fiber with PMD of 0.5 ps/sqrt (km); 2: fiber with PMD of 0. 4
pysqrt (km); 3: fiber with PMD of 0. 3 ps/sqrt (km); 4: fiber

with PMD of 0.2 ps/sqrt (km)
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3.1.1 1m#&E(Degree of Polarization, DOP)

% B fe RAE ST BE 1) — S8, BE X
IR IR G L B LA, TR

P otarized
DOP = P poasived + P unpolarized (1)
K, P rstaived P wnpotarivea 73 AR AR AR G AN R IR

feTh.
— YR SR R IR FE AR 1 s

F1 —EERNARRIRE
Table 1 Typical DOP of some light sources

Semiconductor lasers 98%
EELED source 5% ~ 50%
ASE source 1% ~ 5%

3.1.2 Stokes A%, Poincare ¥ #= Muller 4E 4

Stokes 4" &R MIFIRE K — K&,
BFET s0, 51,50 1 s3 WU T oso FRICUE I EJE
B, 51 T KSE AR AR O 5 B AR A O B R N SR
R, 52 RBLT 45° kot 5 135° ARG R,
s3 WS B 1 4R 2h 8 B 1 e BATTHY O¢ & AT A X
(2) ~ (6) &R

so= I1(0°) + I(90°) (2)
s1= 1(0%) = 1(90%) (3)
sy = 1(45°%) — 1(135%) (4)
s3= I(R) - I(L) (5)
So= Si+ sa+ S3 (6)

A 1(0°), 1(90%),1(45°),1(135°),I(R) A I(L)
G MFTR 5K 07, 90°, 45°, 135° U4 JiE L 72
WA e e5m . AF(2) ~ (6) IEATH H so, 51, 52 A
s3 WA EF RAE 3 A RALH.

% 3R 7R Stokes Z W — B U5 % /2 H
Poincare Bk K 4 i& . Poincare 3K )42 50 KK
TN, {51, 52, 53} WARER T Poincare ER7E .M AL br &
PR =M bR . MRAEIXRE R E X, BRI _E AR — A
T —HFE R (s0), FFEMIRE ({511, 521,
sad) B,

BN S BB E 1 BRI OE R Stokes ZHUN S,
= {soi, 1,821, S31}, i H 1 Stokes ZEUHN S, =
{502, S12, S22, 832}, W Sy AN S, Z [ 0] F— 4 x 4 f1)%E
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Si= M xS, (7)
ZHERE M PR Muller 55 B, B3R AL T 4 00048 124 19
fRPRRFE e AT LK H A 28 4F 1 DGD.
3.1.3 Jones #E[%

Jones HiFJE— 2 x 2 [, thaE 5 — PR AE#
DA A P AR P 1 R, e A g O
Jones Jo K R AT K. G S A0 TE #0234 1 Jones
TR, AT LR tH Al #8445 1 DGD .y 1 15 314
#ERT Jones FEFE( Jones HiFEHH 4 NARKNEL, HAT
U H A —A N 1, ZFFESRIR IR EH 3 1Y),
AT RALE = AN [ i 1R 2 BN 5 56 N S 31045 0 88 4,
SR I HE & R A LR O B IR AR S, X R A AT BLAS 3
AN RE; SR A 7 AR R AT 45 245 2544 1 Jones
FRE T o

— AR =P NS R 3RS 9 5 7K 77 8 43 )
Ji 0%, 45° 1 90° ¥ 2k A ', 75 BTN T F %t D 1)
IR AN by v, q, %

Ki= h.h, (8)

K= v./v, (9)

Ks= q./q, (10)

Kis= (Ks;- K2)/(Ki- K3) (11)

H he, by, ve, vy, g0 Mg, 0IR, v, g Bx Fly
IrEE.

A 2844 1R Jones HiFE J AT RN N
KK, K,
J = K. ] (12)

3.2 MEFEELE
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HPELRGIRATMHA T AR HE R« B DU X P
TS LN R, (EARE . TIEE(INT)
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M HE R T
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K 3(a), (b) 4 Al2 H IME ¥EXF 52065 25 2%
XGRS 25 I & 25 K B 4(a), (b) & WS
TERT B2 S 5 B s R B2 ' o 5 s ) I A R

FH B 3( ) AT UL, 12400 Y B B B AR 1K PMLD
90.2007 ps, X5 BB THEAE 0. 198 ps tHI G- 75
AME— MK B PEKIE A, PMD A2 88 E 1 (Ax
HET 2R 3.4 fs), 5K TE K. e &,
X2k A 1R KR AR, 1% 1E 2 Y6 £F I & 75 L
SEIHE R . 5258 RN AL AE B B TE] R 2 s,
FRALEIE KA 1 nm, WFE 1530~ 1580 nm I3
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KL F A 61 AN, B ER AR 122 s &  {HHEE 0.20 ps 245 . HE AT HH 2 /N SCRINE
B KA N 1540~ 1550 nm, KN 1 nm (&S (JME EHDTEEN 2 N5 , 1XFE I 2 i 8] 51 75 2
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nm, KNS nm, W FEE AR 22 s, H L&
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PC: A NHLIE; TLS: ATEBOGIR: LPA: JefWyik 70 HT #%; ASE: UK H A& Py, Po: MWARES: OSA: Juilk i #s
Fig. 2 Experimental diagram of measuring PM D using Jones Matrix Eigenanalysis method (a) and
wavelength scanning method (b)

PC: personal computer; TLS: tunable laser source; LPA: light polarization analyzer;

ASE: amplified spontaneous emission; P, P,: polarizer; OSA: optical spectrum analyzer
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Fig. 3 Measured PMD of a single stage optical isolator (a) and duakstage optical isolator (b) using

Jones Matrix Eigenanalysis method
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Fig. 4 Measured WS of a single stage optical isolator (a) and duakstage optical isolator (b) using

wavelength scanning method
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2 I WLAE il 28 iR AR b, BRvE S 2 4 0. 00560
ps) o 4HRN T I EHER, fEIX PRGSO AT E SN &
JUIREE 2 BURFE (4B KA ND KA, Bk K
Y 3G K) .

Kl 4(a) A& WS iEN & [ — AP O6 IR B 28,
H PMD & 0.208 ps. X H A H AR B K 8 5
(ASE) JEIE 3 KA HE O 1450~ 1650 nm, 5
A REEION 1( 59 E e T e 1, Bl 4
(b) A 1)

Bl 4(b) 2 WS L & [7] — > GO RE 48,
H BRI PMD S48 4 0. 001 ps, B KK 1
WA TR PMD 1R /N, 75 5% 15 V0 B A AR K AE
BRD(XERA 1A, mDERE 24, —RER
4~ 10 1) o R
K*N,* A * A

2( Aop = Aaamt) €

XH AT R DGD A, K ABHEE REL, N AR KA
0, N B Aoy 2 APAEFER R BB, ¢ AR

K= 1.N,= 2, AN = 1450 nm. A, = 1650
nm, HHIRI ) AT N 0. 04 ps, HELZ UL EH 1450~
1650 nm Y30 [l 0 6 5030 47 00 52 B, A /s o] )
PMD {4 0.04 ps. 7] WL, F WS iE O AR &
KK PMD 7.

AT= (13)

5 4

JeTCUE AR PMD & 5 6 £ i I B A AE—
SEMZ S, H PMD & — Wi, SEKIEXR, A
TP 2o SEER AN o AT AR W, P B4 PR A I {E V2

DGR AR 80 PMD HAT RS B e 3 PR X
PRESRAG A5 B R AR5 5 22 5 A1, Rl 2 X IR
PMD Z34F 787 A (10 I & B A6 A AT B AR A
H.
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