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Beam quality of Gaussian beams passing through a sphericaly aberrated amnular lens
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Abstract: With power in the bucket (PIB) and B parameter to characterize beam quality, the effect of some

parameters, such as spherical aberration coefficient C4 and obscure ratio €, on the beam quality of Gaussian beams is

analyzed. It is worthw hile to note that PIB is larger at t he actual focal plane than that at the geometrical plane due to focal

shift, and that B can become less than 1 when a negative spherically aberrated annular lens is properly selected, hence a

higher energy density beam can be achieved compared with the case of the annular lens without spherical aberration.
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Fig. 1 PIB curves of a Gaussian beam passing through an annular lens with and without spherical aberration at the geometrial foccal plane
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Fig.2 PIB curves of a Gaussian beam passing thorugh an annular lens with and without spherical aberration at the actual focal plane
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Table 1 Calculated By and B, parameters PIB ¢ , ,
/ 0 01 03 0.5 PIB 7 ’
B 2
. PIB ,
By(at the geometricd focal phne,
1.774 1.873 3.549 5.156 PIB
C,= £1.0x 10 3mm- 3)
Bi(at the actual focal plane, Bla BZ<
., 1.575 1.609 2.223 4.069
C,=1.0% 10" ‘mm~?) 1, ( )
By (at the actual focal plane,
s 5 0.880 0.895 1.316 1.703
C,=-1.0x 10" "mm™ °)
B,(at the geometrical focal plane,
s 5 1.851 3.049 2.150 [1] Siegman A E. SPIE, 1990, 1224: 2~ 4.
C,= £1.0x 10" *mm™ 3) . . )
[2] Siegman A E. OSA TOPS, 1998, 17: 184~ 199.
B,(at the actual focal plane, ~ - .
1.585 1.857 1.738 [3] Garay A. SPIE, 1988, 888: 17.
C4=1.0x 10" *mm~?) [4] Siegman A E. Appl Opt, 1993, 32(30): 5893~ 5901.
Bz( at the actual focal plane, [5] AldaJ, Alonso J, Bernabeu E. J O S A, 1997, A14( 10): 2737~
0.882 1.099 0.727
C4= - 1.0x 10" *mm™?) 2747.
[6] PulJX. JModern Optics, 1998, 45(2) : 239.



