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Abstract In order to evaluate the performance of the convection turbulence simulator, the stability of the simulate
turbulence is tested and the credibility of the turbulence simulator is improved. The measurement and analysis are
done from three aspects of regional stability, wavelength stability and frequency stability by using specific instrument.
21 points in specific locations are chosen for testing the regional stability of scintillation and angle—of—arrival. By
using the coherence length as the indicator, 532 nm, 808 nm, 1064 nm and 1550 nm lasers are used to test the
wavelength stability of the convection turbulence simulator. Finally, the spectra of scintillation and angle—of—arrival
are analyzed to test the spectral stability of turbulence simulator. The experimental results show that, the performance
fluctuation of the convection turbulence simulator in a 16 cmx16 cm area is less than 15%, the coherence length
fluctuation under four wavelengths meets Kolmogrov theory and the spectrum fluctuation is less than 20%. The
turbulence simulator can simulate the atmospheric turbulence with high precision, high reliability and high stability.
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The research provides a strong support for the applications of the convection turbulence simulator.
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Fig.2 Diagram of regional stability measurement
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Table 1 Results of scintillation index

Sequence number Measurement data Sequence number Measurement data Sequence number Measurement data

1 0.04675 8 0.0472 15 0.04227
2 0.04833 9 0.04394 16 0.04437
3 0.0471 10 0.04525 17 0.04524
4 0.04601 11 0.04414 18 0.04396
5 0.04685 12 0.04587 19 0.04167
6 0.04546 13 0.04494 20 0.04303
7 0.04372 14 0.04689 21 0.04201
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Table 2 Results of angle—of—arrival

Sequence Measurement Sequence Measurement Sequence Measurement
number data /10°° number data /10°° number data /10°°
1 2.79 8 2.75 15 2.57
2 2.82 9 2.59 16 2.67
3 2.70 10 2.58 17 2.62
4 2.76 11 2.67 18 2.48
5 2.86 12 2.74 19 2.69
6 2.65 13 2.58 20 2.69
7 2.68 14 2.66 21 2.52
3 o X 2 P BE A3AT , JEBER IN AR IR T B I 30 14.8% , Bk AR AR A9 U B R 14.5% . 24 S B0 I Bl i 1y
/NT16%.
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Fig.5 Diagrams of the transmitter. (a) 532 nm; (b) 808 nm; (¢) 1064 nm; (d) 1550 nm
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Fig.6 Diagrams of the receiving end. (a) 532 nm; (b) 808 nm; (c¢) 1064 nm; (d) 1550 nm
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Table 3 Measurement data of measured coherence length (unit is cm)

Wavelength /nm

Input temperature /C

532 808 1064 1550
11.98 5.46 9.02 12.55 19.70
9.62 7.24 11.95 16.63 26.12
9.31 7.53 12.43 17.30 27.17
7.55 9.64 15.92 22.15 34.78
6.34 13.89 22.94 31.91 50.12
5.38 14.60 24.11 33.54 52.68
4.37 19.20 31.70 44.11 69.28
4.19 20.11 33.21 46.20 72.56
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