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Relationship between Gaussian beam quality ard wavefront aberration

HE Yuanxing ,MU Baili LI Jian i weu
(95859 Unit, Chinese People’ s Liberation Armv, Juqan 735018, China)

Abstract: In order to investigate the relationship between the trancated Gaussian beam and wavefront aberration, the
parameter of Gaussian beam B factor was proposed to evaluate .he Feam quality of the truncated Gaussian laser. The
influence of wavefront aberration of optical system on Gauscar beum quality was analyzed by using numerical simulation
method and the fitting relationship between Gaussia1 beara guality 8 factor and wavefront aberration was given. As an
example, the relationship between Gaussian beam qual’*v cna atmospheric turbulence strength with Kolmogoroff spectral was
discussed and their fitting formula was given. The calculating results show that the fitted curve is in good agreement with the
corresponding simulated data in a relatively wide range of turbulence strength, which further validate the correctness of the
fitting formula between Gaussian beam 8 facicr and wavefront aberration.
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Fig.3 Influence of truncation on different Gaussian beam B factor
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Fig.4 Relationship between beam quality 8 factor and wavefront error

with k=3 and k=6
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Fig.5 Relationship between beam quality B8 factor and wavefront error
with £ =21 and £ =30
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Table 2 The fitting coefficient ot j,eam quality factor of Zernike aberration

k 3 4 5 67 8,9 10 11 12 13 14
Ay 1.8946  1.5648  1.5579  1.2490  0.5919  3.5807  2.9298  2.9302  0.1088  0.1021
B,  2.6651  1.4349  1.43%6  1.7049  0.8308  9.4587  6.0212  6.1981  0.5805  0.5862

k 15,16 17,18 D0 21 2 23 24 25 26,27 28,29
A, 27148 301923 - 0.0067 3.8342  3.5676  3.5520  2.9147  2.9214  -0.0361  3.5288
B,  8.9034  4.6653  0.4192  16.9619 12.0492  12.0599  2.3981  2.3941  0.3190  17.7737

k 30,31 23 3435 36 37 38 39 40 41 42
Ay 3.4583 w0107 —0.0321  5.7522  4.0476  4.0373  3.7477  3.7541  —0.3530 —0.3445
B, 11.2590  1.7525  0.2403  23.0538 18.5998 18.6085  8.8967  8.8938  1.3348  1.3271

k 43,42 45,46 47,48 49,50 51,52 53,54 55 56 57 58,59
Ay Z0.0414  0.9945  3.9283  4.0930  —0.3171 —-0.0449 5.0922  5.0553  5.0690  3.7126
B, 0.2012 27.1980 18.0121  5.3845  0.9874  0.1672  30.3779 24.9465 24.9347  16.3830

k 60 61 62,63 64 65
Ay 4.6842  4.6905  -0.2906 -0.0232 -0.0234
B, 1.1226  1.1186  0.7794  0.1293  0.1290
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