LASER TECHNOLOGY

Fa3 L 2
2019 43 H

Vol. 43 ,No.2
March,2019

NEHS: 1001-3806(2019)02-0195-06
- BERTFUHNEMBARTR

B ROERRT RETEOHFEE L OB
(1. B TRHAKSE BT TR, £ 2016202, RIFAEWI SALHOAR IR 4R 7, L1 201702)

BE: N THITEA R TE R BOCICITN Dih- 19 P8R OCET T30 S0E COR BE I, R F AN S A 5 R s 1
—ERIEM ARG K 3kHz il IMHz {924 S ABOCAE N 2 ek i OCIR, XY 2 0 E A48l , B4 21 10 5
SR AR AR O SRR OB, O 5 B S A R T TS EE AT o S5 SRSR I, TR (] 3R A A<l 100MHz (1975 B
T, RGUR 3kHz BBOGARIS P EE 11222 34 4m, 20/N TR IMHz SEIRT 225. 4m BYE MR 2 16 T U E S
HHA 3m UEDELT, flif5 SH KREEMSHH R BERAAME, o] AR KRR EA T RS0 SERENGR R 5 28 2 SE0E a7 vl
PSR R RGEHE NG L o WO T H GO SR I I RGENERES B A PPAG S A BRI LY

KR OLEHL L TG TARSE AL AR IEHO AR s AR FH

HE 43S TH744.3 XHkFRERG: A doi: 10. 7510/jgjs. issn. 1001-3806. 2019. 02. 009

Research of positioning technology of Mach-Zehnder interferometer
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Abstract: In order to study effect of laser sources with different linewidthes on positioning accuracy of Mach-Zehnder fiber
interferometers, a set of disturbance location system was built using the principle of mutual-correlation positioning algorithm.
3kHz and 1MHz semiconductor lasers were used as system output light sources respectively, and were subjected to multiple fixed-
point disturbances. The experimental data were calculated according to the principle of mutual correlation, and the results were
compared and analyzed. The results show that, in the case of time domain sampling rate of I00MHz, average positioning error of
3kHz laser is 34. 4m, far less than positioning error of 225. 4m for IMHz light source. The method of using 3m single-mode fiber
in the signal arm of the interferometer to make the signal arm and the reference arm basically the same length, largely suppresses
the common-mode noise of the system. Narrow linewidth laser can improve the positioning accuracy of the system. The study has
positive significance for the selection of interferometer lasers and the evaluation of system performance parameters.
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Fig. 1 Structure of double Mach-Zehnder interferometer system
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Fig.3  Front panel
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Fig.4 System positioning using 3kHz laser source
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Table 1  3kHz laser source positioning
maximum point 497527 497527 497530 497532 497522 497527 497533 497525 497518 497516
time error At/ ps 0.185 0.185 0.215 0.235 0.135 0.185 0.245 0.165 0.095 0.075
positioning error/m 37 37 43 47 27 37 49 33 19 15
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Fig.5 System positioning using 1 MHz laser source

Table 2 1MHz laser source positioning

maximum point 497623 497622 497623 497623 497619 497632 497615 497611 497627 497617
time error At/ ps 1.145 1.135 1.145 1.145 1.105 1.235 1.065 1.025 1.185 1.085
positioning error/m 229 227 229 229 221 247 213 205 237 217
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Fig. 6 a—Dbefore common mode noise suppression b—after common mode

noise suppression
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Table 3  Positioning errors before and after common mode rejection

number of disturbances 1 2 3 4 5 6 7 8 9 10

before common mode 2y oo 61 73 68 61 81 73 69

suppression/m

after common mode 57040 40 07 37 49 33 19 15

suppression/m
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Fig.7  Systematic positioning error before and after common mode noise

suppression
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