® 425 F 18 81/2022 £ 9 B/R¥F¥HR

K EHRIK

KA BRI 2355 380 22 53 1 15 SR B e P 55 g
IS =3 Wi RS

EE mEA, B, 28 ARE, BEET, AER"
U R B T A A A MU 5 TGS MG R R T SR, PRTE PE 4 710119
rpE BR A B 2%, dEa 100049
CH RO BB ER B, IR M 264003

WE 28820 TWAOEF —Fop 8 b m 2 KA RGN RS0, 1 o1 5819 B A7 AR 6 & S Ui B b st i 14
LW BRI I o BE A 1 R i KU 22 A RS e 1 0 BE S A, LR R R PR E AU I R 1 A
D FEFRZ — o B XS R EEAA EER A A R RS R 95 AR A R X = IR W 5 SO v AR 7 11 R 3T R ATE Y, S
F 238025 55 1 V5 e B FOAR 7 GRS T T B AT, B TS I R AR A RS 1 o B I U s R A TR a4 £
T2 T AT R T IR . FRIEIRE BB N 0. 27 Ch, AR &R AR AL R 670 mrad/m , 85 EAH A 5 RS U 3h 3
[Bl 8 8.9 mrad ; & 1E T ¥ B AH 7 B8 I, 9 XT FR 2 AR AL I 88 249 2 4. 7 mrad, 3 75 # R 0. 98 mrad , %5 200 KU 7 3= 25
0.81 m/so i iz ik BE P fd S5 56, 75 30 Al X FR 2 A0 158 % i 30 3 19 A8 A 8 Ok — 493 mrad /“CIA 4518 o

XKEIR  KAOEE; PEERARGETEN; 288220 TWAL M EGE M Wil 55

FESES 0436 XHARER A DOI: 10.3788/A08202242.1801003
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Abstract The Doppler asymmetric spatial heterodyne interferometer, a new type of mid- and upper-atmospheric wind-
field detection system, can achieve atmospheric wind-field measurement by the inversion of the Doppler shift of observed
source spectra after calculating the changes in interferograms. The reference phase is a necessary parameter to determine
the Doppler shift of the wind field, and its stability is one of the core indicators to ensure the accuracy of wind speed
measurement. This paper investigates three factors that affect the reference phase of an interferometer, namely, the phase
drift of asymmetric quantities, phase slope drift, and phase drift of interferograms. Moreover, the theoretical analysis of the
thermal phase drift is carried out on the basis of the principle of Doppler asymmetric spatial heterodyne interference. The
separating and testing method for the phase-drift quantities of each factor is proposed, and the experimental test is
conducted by the near-infrared Doppler asymmetric spatial heterodyne interferometer. Under the ambient temperature
fluctuation of 0. 27 °C, the change of phase slope is 670 mrad/m, and the phase-drift fluctuation range of interferograms is
8.9 mrad. Upon the phase-drift correction of interferograms, the phase drift of asymmetric quantities is about 4. 7 mrad,

and the root mean square is 0. 98 mrad, with the equivalent wind speed measurement error of 0. 81 m/s. According to the
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bias experiment on temperature, the rate of phase-drift change of asymmetric quantities with temperature is

—493 mrad/C.

Key words atmospheric optics; mid- and upper-atmospheric wind-field detection; Doppler asymmetric spatial heterodyne

interferometer; phase stability; testing and analysis
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Fig. 1  Schematic diagram of Doppler asymmetric spatial

heterodyne interferometer
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Fig. 2 Grating notch pattern of interferogram
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Table 1 Main parameters of near infrared Doppler differential

interferometer
Index Value
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Fig. 3 Schematic diagram and actual object of the phase stability experiment of the Doppler asymmetric spatial heterodyne interferometer
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