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Precision measurement scheme for beat-length of
polarization maintain optical fiber

YANG Yuan-hong, LI Li, JIANG Da-gang, JIA Yan
(Institute of Opto-electronics Technology, Beihang University , Beijing 100083, China)

Abstract: A precision measurement scheme for beat-length of polarization maintain optical fiber was
proposed based on optical coherence domain polarimetry, and the beat-length of polarization maintain
optical fiber with different structures and sizes was measured. The principle of optical coherence do-
main polarimetry was demonstrated and the beat-length measurement equation was derived. A meas-
urement system was setup by modifying the Michelson interferometer and precision measurement was
achieved with the modulation and demodulation technology. The error analysis shows that the meas-
uring error is less than 0. 01 mm. The performance including accuracy and repetition was investigated
with this system, the beat-lengths of 8 types of polarization maintain optical fibers with different
structures and sizes were measured, the result shows that the accuracy and repetition of beat-length
measurement are both better than 0. 01 mm.
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Fig. 1 White light interferometer with optical path match

(M is mirror, BS is beam splitter)
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Fig. 2 Beat length measuring system for PM fiber
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Fig. 3 Interference curve in beat length measuring

experiment

T A S WA X O A 00 B 07 B 22 Z B2 A
SEAVC RO E L X BB () . i AU F .

2nL,/Ly=4nZ/X , (10)
N R oA I (SR N7 = R/N= W
AL
LB—Z—Z/ , (1D

2.3 E58

R T o B4 5 o RS B v R B R DU R
T TR A R A S R vk . W 2 R
ZZEORMHE PZT 8§l 4 £, 578 PZT i 6l &



810 P o

K% T

515 &

EmiEZESR . PZT iwsh = 8 ah, v 15
AL AE -

¢, =¢,sin (w,t) » (12)
b0 AV AH P B NE JE . w, MBI R, Y 5,0
A o BRI 2 1) ey h
I:%%'(1+ﬁ%&0cmﬂ&y¥%sm(mﬁ)ﬂ . (13)
JHBAH TR A B E S 0 — O & i o .
_KE}

4

AP K 5 BN AR I8 i 2 808 K10 &
B BARCHAY 6, =0 W, EXA RS &K
fH.2 16, |~[o, 0. Al I RIAHFE IS5 258 . (6., ]
= 16 [ Xk [0 K Ve F U {7 5 B O 2 AH 5E 4 DT
BCi e o 18] 3 D AR I A i i 1 155 2R
2.4 LBRRFREYELE

K 2 s 24001 SLD SEUE A ol K ol
1. 312 s phy S 3% ARG 45 i 1 B RT3 0. 06 nm,
WETER 35 nm. i S AR LY 700 p W R DR %
B 00 5 R 3l B P DM R 0 e Ay
0.01 pom; PZT A H 455y 35 kHzs B HOK 4
O SR830 5 S B+ 9K Bl 8 1l A {5 5 R 4R e 5L
AR GURM . PR 6 44 R A B RGE i H
LR N 1 mm,

XADHR Z H 0 g5 )T 3 s
JOL PRI L B R 22 . T TR E W (VL EL L AR
SCR M T B sl 8 R R 12 0 (E 04T B 3G
XTI B B AT R B TR Origin
HHAY A (ELA B T Rl R Tk . %Ok
BOEMIL SEE W M E S H IR E S W
9 F BT PN 95 38 0 e A 2 % de R AR K T
T 15 i o oL 1 5 (L LR T 0 B HOI A
A R JR PR AR . RS T S IR A% Bl %
L A0 AT LG I H AN ) s B iy SRy TR . A
SCAS A AN AR AL SE B T E(E Y A B E .
ZAHIKE N 1 pm,

Hy 3 LD LR 51 R A I 2R 2 1 IR A
A RRMDE LT B BE Lo IR BT AN OB R 22 P
B s LA ZOEHOEIE OBk AL ARIEIRE
fhTFEE R GER I R 22 m] dy T Ak

Vi

«y(5,) . QYY)

(15

_[2AL, ., LA, ALAZ .,
ALy «/(zz)ﬂzz)ﬂ o7

B3 s o — B B g i B, Z
251.2 pm,L, i 600 mm, iy ¢ (15) 7] 4k & H ]
HIRZEN 0.01 mm, TP R E R, 40
ARl 1) 9 A G B RO D R R S AR R
T R 9 W Y i B A 5 e 0 Y £ R L
AN R MR DGR DL IC A4 A7 E PRI AS 23 60 I 5 3 o
S 5 DT R R AR 1 s B 181 0 A 5K e 7500 X
SUR SO
3 RBAE
3.1 ESHHR
e I — Tl BB A B O Al O'G £ AT T PR O
F14) 5P 3

(DX [ — MR LF 47 7 10 e B Ik, Il
AR MR 1 o, R 0K R g R e 22 R
0.007 mm,

1 WEARXAWEENRER (XFKE 566.4 mm)
Tab.1 Repeated measuring results of the same fiber

(fiber length is 566. 3 mm)

number Beat length(mm)
1 2.561
2 2.560
3 2.564
4 2.557
5 2.558
6 2.564
7 2.562
8 2.562
9 2.563
10 2.559
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Tab.2 Measured results with different lengths of the same fiber

Fiber length(mm) Beat length(mm)

566. 4 2.562
371.2 2.564
257.8 2.570
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Tab.3 Measured results of different fibers
number fiber type )2 B (pm) HAF K (mm) IR B (mm) WA KA (mm)
1 125 566. 4 2.3—1.9 2.562
Panda
2 80 612.3 4.1 4,133
3 125 633.5 2.2 2.215
bow-tie
4 80 606. 4 3.8 3.756
5 "—"shape 125 603. 3 2.3—2.0 2.174
6 elliptical core 125 642.8 4.5 4,237
7 elliptical jacket 125 589.2 4.3 4.315
8 photonic crystal 125 553.5 4. 5C&HE) 4,228
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