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The influence of thermal effects and aberrations in a beam control
system on the beam quality in the far field
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( 1. Institute of Physics and Chemistry, Sichuan U niversity, Chengdu 610064, China; 2. College of Electronic Engineering,
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Abstract: By using a four dimensional simulation code, a detailed numerical study of the influence of thermal effects
and aberrations in a beam control system on the beam quality is made. The Strehl ratio, B, astigmatism parameters and
power in the bucket ( PIB) are chosen as criteria for characterizing the beam quality in the far field. It is shown that the
defocus, astigmatism and thermal effects result in@listortion of intensity distribution and reduction of the focusability in
the far field, thus degrade the beam quality.
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Fig.1 PIB curves of a Gaussian beam with defoaus for different values of C,
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Fig.2 Intensity dstributions of a Gaussian beam with defocus in the
far field

Fig. 4 Intersity distributions of a Gaussian beam with astigmatsm n

the far field

Fig.3  Contour lines of a Gaussian beam with defocus at theexi of the

beam control system and in the far field

Table 1  Numerical calculation results for a Gaussian beam with defocus

0 0.15 0.30 0. 60 )
0.276 0.195 0.127 0. 085 Fig. 5 Contour lines of a Gaussian beam with astigmatism at the exit of

the beam contmwol system and i the far field

2.36 2.45 2.55 2.77

Table 2 Numerical calculation results for a Gaussian beam with astig
(Cs4= 0), S,= 0.276, B= 2. 36, matism
0.276 , 63% 0.2 0.3 0.4
2.36 : 0.264 0.251 0.236
s 265.45 272. 65 279. 80

239.38 233.32 227.51
1.11 1.17 1.23
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Fig. 6 Contour lines of a Gaussian beam with astigmatism for different P in the far field, Cs= 0.4
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