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System Research and Simulation of New Type Dual-channel Mach-Zehnder
Frequency Discriminator for Doppler Lidar Wind Measurement

WANG Li, TAN Lin-qiu, XING Mei-li, DI Hui-ge, WANG Yu-feng, HUA Deng-xin
(School o f Mechanical and Precision Instrument Engineering » Xi'an University of Technology
Xi'an 710048, China)

Abstract: Mach-Zehnder (M-Z) interferometer can be used in Doppler lidar for wind measurement as
frequency discriminator. The common M-Z interferometer’s stability is poor and not easy to adjust. A
new type dual-channel M-Z interferometer was proposed as frequency discriminator based on dual prism.
Through analyzing the wind measurement theory, the system was optimized and designed with optical
design software. The wind velocity was retrieved from simulation result through setting experiment
parameter. Compared with the theoretical wind velocity calculated from Doppler frequency shift formula,
the result indicates that the retrieval simulation wind velocity agrees with theoretical wind velocity; the
standard deviation is 0. 46 m/s. So the new type structure can be applied in Doppler wind lidar as
frequency discriminator. The optical path is easy to adjust and the system stability is improved.

Key words: Atmosphere measurement; Lidar; Doppler wind measurement; Frequency discriminator
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1 HEHE
Table 1 Simulation data
Simulation wind Theoretical wind B
A—A,/m P,/W P,/W ) B ) B Error dv/(m =+ s ')
velocity v, /(m + s ') velocity v,/(m+s 1)
—3e-13 127. 287 99.903 168. 322 169.173 —0.85
—2.7e13 130. 460 104. 967 153.417 152. 256 1. 16
—2.5e13 132.707 108. 907 141. 565 140. 978 0.59
—2.3e13 134. 813 112. 887 129. 387 129. 699 —0.31
—2e-13 138. 207 118. 947 112. 445 112.782 —0. 34
—1.7e13 141. 607 125,117 95.590 95. 865 —0.28
—1.5e13 143. 843 129. 287 84.155 84.586 —0.43
—1.3e13 146. 203 133. 490 73.274 73.308 —0.03
—le-13 149.717 139.917 56.379 56. 391 —0.01
—T7e-14 153.127 146. 360 39.011 39.474 —0.46
—5e-14 155. 627 150. 710 28.374 28.195 0.18
—3e-14 158.110 155.110 17.434 16.917 0.52
0 161. 750 161.725 0.562 0 0. 56
2e-14 164. 220 166. 223 —10. 896 —11. 278 0. 38
Se-14 167. 853 172.967 —28.432 —28.196 —0.24
Te-14 170. 437 177. 493 —39. 273 —39.474 0. 20
le-13 174.210 184. 325 —56. 316 —56. 391 0.075
1. 2e-13 176.733 188.920 —67.806 —67.669 —0.14
1.5e-13 180.513 195. 813 —84.970 —84.586 —0.38
1.7e13 183. 097 200. 427 —96.020 —95. 865 —0.16
2e-13 186. 900 207.370 —113.090 —112.782 —0.31
2.5e13 193. 293 219.010 —141. 210 —140.977 —0.24
3e-13 199.703 230. 647 —168. 660 —169.173 0.51
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