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Focusing Sinh-Gaussian Beams Using Astigmatic Lens and
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Abstract Based on the generalized Huygens-Fresnel diffraction integral formula, field distribution expression of
sinh-Gaussian beams passing through astigmatic lens is derived. The intensity distribution and the phase
characteristic of sinh-Gaussian beam on focal plane or near focal plane of astigmatic lens are numerically calculated.
Theoretical analysis and numerical calculation results indicate that the appropriate beam parameters and astigmatic
lens structure parameters can make sinh-Gaussian beam passing through astigmatic lens transform into dark hollow
beam with vortex. Its topological charge index is 1. Besides, the beam parameters and the lens coefficients affecting
the field intensity distribution and phase distribution are discussed. It is found that the astigmatism of lens plays a
critical role in converting sinh-Gaussian beam into a dark hollow beam with vortex through focusing of astigmatism
lens, and a super-long dark hollow beam can be obtained with the astigmatic lens.
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singularity
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Fig. 1 (a) Normalized intensity profiles, (b) phase distributions and (c¢) field complex amplitude zero real part (solid lines)

and zero imaginary part (dashed lines) of sinh-Gaussian beams passing through astigmatic lens on focal plane (2= f)
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Fig. 2 While 8, =8, =1/3, Fy=50, light intensity distribution of sinh-Gaussian beams passing through astigmatic lens
on the focal plane (2= f) with different astigmatic conditions. (a) 2fCs=0; (b) 2fC;=0.9; (c) 2fCs=1; (d) 2fCs=1.1
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Fig. 3 While 8, =8, =1/3, 2/Cs=1, Fy=30, light intensity distribution of sinh-Gaussian beams passing through astigmatic
lens on the focal plane with different propagation distances. (a) =/f=4/5; (b) =/f=1; (¢) 2/f=6/5; (d) =/ f=3/2
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