N L L
$i35% 111 ot - - il Vol. 35, No. 11
20154F 11 A ACTA OPTICA SINICA November, 2015

JELFEAMTY 0 S DR T 2 A2 RS 45 it 4 Sl 00
kR BEE HEL XEF

JEHTAL ZE AR I AR B 5O i TR 24 B, AL 100191

FEE PR — AR LT BRI Y P UR B S O PRl D T vk o R IR T e PR Pl 7 R T R A
A AT AR A B LIRS T R R A ) AT Y S R0 G 2R 210 i v TR s A AR T CCD 40 5 3E it
PRI Aub 350340 DT 796 ity T 30 2% A ESF-A7 G 3R AR BT A i A i 100 o 8 A 2 . SC e o SRR B LI R H T Y D TR
s 6 27 O 31 Ao AE R, R G SCME 5 B E BE AT b W) G, B R Ge N GRS BEAE 1° 22 P9, 6 LT O 4R Bl A B8 158 2% AR
R AT i RS L T -35 dB L AR T Oy Bl Ak

SESRIA A A PR Tl T o A 2R B O i R

RESES TN252 XERARIAED A

doi: 10.3788/A05201535.1112004

Polarization Axis Measurement in Direct Coupling of Y Waveguide
Modulator to the Polarization-Maintaining Fiber Coil
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Abstract A measuring method for the alignment of polarization axis in direct coupling of Y waveguide modulator
to the polarization maintaining fiber( PMF) coil is presented. For precisely measuring the polarization axis, an on—
line measurement system including an optical path and an image processing unit is designed and accomplished.
End-view image of the two paralleled component-Y waveguide and fiber component will be imaged to CCD target
surface by inserting the detected path into the direct—coupled process. The process system is used to judge the
parallel relationship between the two end edges in the captured image and acquire angle deviation of polarization
axis. The waveguide —~PMF alignment experimental result shows that the measured data fit the calculated line well.
And the measurement error is less than 1°, which means that the polarization crosstalk of the coil pigtail is better
than —35 dB caused by the angular error of polarization axis. It is confirmed that the accuracy of the end—view
measurement method is feasible for alignment of polarization axis indirect coupling of Y waveguide modulator to
the PMF coil.
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Fig.1 Structure of polarization axis online measurement system
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Fig.2 Schematic diagram of working principle
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Fig.3 Imaging effect diagram of ends with components’ attitude to the ideal state.(a) Alignment;(b)misalignment
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Fig.4 Experimental setup for polarization axis online measurement system

3.2 MBI EE

1112004-3



DI S R

ZR G0k Az 0 B2 Sk AR D W B G A 1 LA A B DA - LUK B T AR T A D B i, X A T 2 5 AR AR R

0 2 A S R AT B S R A P A T G Rh T  A) 1E S B R R LR SR B CCD R 2 I S ALK 2

ARG TARESR I, 25 [0 i B 522k PP, 5 HR (8] S8 P Py VAT s RS TE SS B 9 AT AN AL 1 | e i

PG of BB P 2% BLER PP, FL P Py EOAESFAT, ATET 5(a) R0 (b) BT 7 o 1 2R J0 5 Sy T 498 il o) 8 % , o 1T V4%

TEZ PP, FI P Py M FAT KR BB, QP 5(c) 7R o Rt T L gk ) 7 P A5 v i 52 46 45 v ) e S5

BT AR BT O % I8 B 25 R B 4 IR
@

Py’ Pz'# Pg' P’

K5 (a) BB 7R T 15 (b) BRAER B0 T A AR BOCR IR 5 (o) i T 2 % i 9 I 193003

Fig.5 (a) Schematic diagram of reflection; (b)imaging effect of the waveguide intersection in ideal state;

(c) imaging effect of the waveguide intersection after rotating
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Table 1 Reproducible deviations of optical path adjustment

Measurement time 1 2 3 4 5
Min value /(°) -4.465 -4.417 -4.120 -4.359 -4.407
Max value /(°) 4.436 4.393 4.689 4.507 4.500
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Fig.6 Raw end-view images of Y waveguide and fiber component
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Table 2 Measurement compatibility result of the designed system[unit:( )]

Sample No. 1 2 3 4 5
Average value 2.031 0.9524 0.0375 0.9819 2.006
Standard deviation 0.04 0.04 0.03 0.04 0.04
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Table 3 Experimental results of alignment of polarization axis between Y waveguide and PMF

Sample No. 0 1 2 3 4 5 6 7 8
Measured value /(°) -2.77 -2.07 -1.41 -0.66 0 0.89 1.58 2.26 3.02
Polarization crosstalk/dB -25.5 -27.8 -30.5 -34.5 -39.3 -37.6 -32.4 -29.3 -26.7
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Fig.7 Distribution map of absolute measurement error
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