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Beam quality characterization of super Gaussian beams passing through
a spherically aberrated lens with an annular rectangular aperture

Qing Yusan'? L Baida'
(" Institute of Laser Physcis and Chemistry, Sichuan University, Chengdu, 610064)
( 2 Department of Physics, Yibin College, Y ibin, 644007)

Abstract: In the paper, the power in the bucket( PIB), B and Tl parameters are chosen as criteria to characterize the
laser beam quality in the far field, then the beam quality of superGaussian beams passing through a spherically aberrated
lens with an annular rectangular aperture is studied. It is shown by a great number of numerical calculation results and
physical analyses that the beam quality depends on the obscure ratio of the rectangular aperture, spherical aberration of the
lens and the order of the super Gaussian beam. If a suitable lens with negative spherical coefficient is selected, a better
beam quality at the real focal plane can be obtained. Namely, larger PIB and T, smaller B, even B smaller than 1.
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Table 1 B and B, parameters
PIB ; , € 0 0.1 0.3 0.5
PIB . i
B,(a the geometrical focal plane  1.094 1.191 4.785 11.604
PIB . PIB . PIB !
Cy= £1.0x 10 3mm™ )
’ B,(a the actud focal plne, 1.007 1.082 3.036 7.334
> C4=1.0x 107 *mm %)
4 , PIB Bi(at the actual foccal plane, 0.992 1.058 3.005 6.976
Cy= - 1.0% 10 *mm™ 3
12 a 1.2 | By(at the geometrial focal plane 1.111 1.586 1.606
1]
1} 1 Cy= F1.0x 10 3mm™3)
=2
as b " ok B,(at the actual focal plane, 1.010 1.006 1.011
[3 £ C, =0
-Eo.o 3 Fos ! Cy= 1.0x 107 3mm™ 3
a £10%10%mm "
01t 12 04 L =10x10%mm B,(at the actual focal plane, 0.992 0.988 0.958
o2 o2 Cy= - 1.0x 107 *mm™
i — o — —
0 1 2 ] i 2
d{mm) d{mm) Table 2 T, parameters
Fig.3 PIB (a) at the geometrical focal plane and (b) at the actual focal (3 0 0.1 0.3 0.5
plane vs spherical aberration coefficient Cy4, the calculation n/9
parameters are €= 0.3, a= 1. 5Smm, n= 12 C,= O(at the geometrical focal 89,44 80.21 35.31 4.25
( 6) 1.2 plane)
n= 12 1} Cy= £1.0x 10" *mm(at the 88.04 78.90 29.03 4.07
0R b geometrical focal plane)
e = 6 | C, =0 C,= 0(at the adual focal plane) 89.44 80.21 35.31 4.25
Ca - o4 £1.0% 10 mm-* Cy= — 1. 0x 10" 3mm( at the 90.35 80.90 35.35 4.39
actual focal plane)
0.2
8 Cy=1.0% 10-3mm (at the 89.26 79.68 34.66 4.13
0 ' ) actual focal plane)
0 I 2
d{mm?}
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