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Abstract

Approximate formulas to calculate 8 from room-mean-square (RMS) of wavefront error were deduced. The

The relationship between beam quality factor g and wavefront error was analyzed in this paper.

relationship between 8 and several Zernike polynomials was obtained by numerical calculation through fast Forier
transform (FFT) method. The approximate formula to estimate 8 from atmosphere disturbed wavefront error was
given too. These approximate formulas were compared and verified well with the results of numerical calculation.
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Table 1 Fitting coefficients A; of beam quality f factor for
Zernike polynomials and the variances of Zernike
polynomials in atmosphere turbulence with Kolmogorov

spectrum
Radial Azimuth  Zernike Variances Fitting
frequency frequency  order  C, X (D/r,)¥® coefficients

n m k A,
2 0 3 2.32X107" 105. 8
2 +2 4,5 2.32X107! 54,2
3 +1 6, 7 6.19X1073 217.1
3 +3 8,9 6.19X10°3 129.5
4 0 10 2.45X10°° 702. 6
4 +2 11, 12 2.45X107° 511. 8
4 +4 13, 14 2.45X1073 238.9
5 +1 15, 16 1.19X1073 583.0
5 +3 17, 18 1.19X1073 676. 1
5 +5 19, 20 1.19X10°3 382.6
6 0 21 6.55X107* 979. 8
6 +2 22,23 6.55X107* 626. 4
6 +4 24,25 6.55X107* 787.9
6 +6 26,27 6.55X10°* 547. 4
7 +1 28,29 3.93X10°* 992.7
7 +3 30,31 3.93X10°* 732.3
7 +5 32,33 3.93X107* 861. 2
7 +7 34,35 3,93X10°* 725.3
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