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Focusing properties of hyperbolic-cosh-Gaussian beams with
optical vortex induced by amplitude
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Abstract; Optical intensity distributions in the focal region play an important role in many
optical systems. In this paper, the focal patterns of hyperbolic-cosh-Gaussian (HCG) beam in
focal plane were investigated by changing amplitude. It was found that the focal patterns can
be altered very considerably by changing the charge number of the amplitude, and some novel
focal patterns appear, including multiple rhombus and multiple focal spots arry.
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Fig. 1 Intensity distributions for different charge numbers of the amplitude
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Fig. 2 Intensity distributions for different charge numbers of the amplitude



. 512 - X ¥ B o537 %

3 & ig

ARSCHIRTE T & A i e IE 5% I FOBUH AR 52 R AR nl R SR AR AR .l ARMRIE S/ A IEDR
RO HRIE XT S758 1) 3 A1 7 A S E S o 25 R T AN RG22 B 9 19 D R AR IR W 1 K/ A A
1T 373 o3 A A A B . 5 T BTG PR A F0  NESOR Y AR SR AR A7 A SR R AR R 3 M2 5 L R A
DXIOEIR AT AR s T3 S A T —SET ) 2 R PR A1 P 22 T S0 [ SR AR PRI 48 T IR R 811 e SR A
e ARG i IRV o X — R PEAE AT DA IR S S b B 32 B B (L

S Lk :

[ 1] CASPERSON L W,HALL DG, TOVAR A A,et al. Sinusoidal-Gaussian beams in complex optical systems[ ] |. Journal of the Optical
Society of America A,1997,14(12):3341-3348.

[ 2] CASPERSON L W,TOVAR A A. Hermite-sinusoidal-Gaussian beams in complex optical systems[]J]. Journal of the Optical Society
of America A,1998,15(4):954-961.

[ 3] TOVAR A A,CASPERSON L W. Production and propagation of Hermite-sinusoidal-Gaussian laser beams[ ] . Journal of the Optical
Society of America A,1998,15(9):2425-2432.

[4] BELAFHAL A,IBNCHAIKH M. Propagation properties of Hermitecosh ¢ Gaussian laser beams []]. Optics Communications, 2000,
186:269-276.

[5] YUS,GUO H.FU X Q,et al. Propagation properties of elegant Hermite-cosh-Gaussian laser beams [ ]J]. Optics Communications.,
2002,204:59-66.

[6] LU BD,ZHANG B. MA H. Beam-propagation factor and mode-coherence coefficients of hyperbolic-cosine-Gaussian beams[ J]. Optics
Letters,1999,24(10) :640-642.

[ 7] EYYUBOGLU H T,BAYKAL Y. Average intensity and spreading of cosh-Gaussian laser beams in the turbulent atmosphere[]].
Applied Optics,2005,44(6) :976-983.

[ 8] HRICHA Z,BELAFHAL A. Focusing properties and focal shift in hyperbolic-cosine-Gaussian beams[ ] ]. Optics Communications.,
2005,253:242-249.

[ 9] GAO X M. Focusing properties of the hyperbolic-cosine-Gaussian beam induced by phase plate[ J]. Physics Letters, 2006, 360
330-335.

[10] GAO X M,LIJ S. Focal shift of apodized truncated hyperbolic-cosine-Gaussian beam[ J]. Optics Communications, 2007, 273 (1)
21-27.

[11] PALACIOS D M,MALEEV D I, MARATHAY A S, et al. Spatial correlation singularity of a vortex field[ J]. Physical Review
Letters,2004,92.:143905.

[12] LADAVAC K,GRIER D G. Microoptomechanical pumps assembled and driven by holographic optical vortex arrays[]J]. Optics
Express.2004,12:1144-1149.

[13] CURTIS J E,GRIER D G. Modulated optical vortices[J]. Optics Letters,2003,28(11) ;872-874.

(U . XD



