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Study on demodulation system of laser Doppler

HE Shumn-zhong, YAO Xin, JIANG Cheng-zhi, DU Zhen-hui, LIU Jinfeng
(National Laboratory of Precision Measuring and Testing Technique and Ingrument, Tianjin Universiy, Tianjin 300072, China)

Abstract: To improve the specifications of seismometers, laser Doppler measurement technique and weak signal detect

technology and etc are studied, and a differential Doppler demodulation sysem with a LD is designed. In this system, more Doppler

signals are received and more space resolving power are achieved because of adopting Gaussian beams focus and lens with large

diameter as well as acoustooptic modulation technology and lock in amplifier used to mprove SNR. It has characterigics of simple

structure, fixing and adjusting convenience, high use-ratio of light power and space resolution. The measurable ranges of frequency

and ampliude are 0. SHz~ 1000Hz, 2Mm ~ 5Smm respectively, and the corresponding measurement precisions are 0. 6%, 1%

respectively.
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Fig. 1 Differential demodulation system
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Fig.2 Phase modulation wave shape
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T\ iy = 21 N (8) -
frequency/Hz amplitude/Hm
A= N-e —}\, (9) No. comparative measurement comparat ive measurement
4Sln( 9/2) value value value value
P 8 100 100. 4 55.50 56. 05
N, A 9 200 201. 1 £2.70 42.53
(2 (3 (9 , 10 300 302. 1 31.50 31.25
’ 2b 11 400 400. 0 20. 30 20. 12
(9) 12 500 498.0 17. 40 17. 32
A
— — — 13 600 603. 2 14.20 14.28
4sin( 0/2) A= 650nm, 0= 23,
14 700 701.7 10. 60 0. 67
0. 8Hm
15 800 8304.2 5.00 4.9
) 0. llJm
16 1000 1003. 5 4.50 4.47
3
2
0.6%, 1% ( :
( Briel & Kjér ( BK) sine random generator 2Hm)
type 1027, power amplifier type2706)
4
2 10 2
1
2
Table 1  Data of frequeney and ampliude of the differential demodulation (
system )
frequeney/Hz amplitude/Hm
2
No. comparative measurement comparative measurenent s )
value value value v‘}lrf,\
1 0.5 0.5 49%8. 00 497355 ’
2 5 5 3500. 30 3482. 30
3 10 10 2000. 00 2017. 72
4 20 19.9 1540. 60 1526. &3 [1] s . , 2000, 14(2): 25~ 27.
5 30 30.1 720. 00 726. 40 [2] DRAIN LE. . : . 1980.
6 50 50.3 270. 20 271. 43 105, 137.
7 80 80.0 110. 20 109. 31 3] ’ ’ ’ ’ : ’
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