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Influence of Fourth-order Diffraction Effect on the Hyperbolic Cosh-Gaussian
Beams Transmission
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Abstract: Based on the (1+1) dimensional linear Schrédinger equation, which is a theoretical model to describe the beam evolution
in strongly nonlocal nonlinear media with the fourth-order diffraction effect, the transmission dynamics of the hyperbolic cosh-
Gaussian beams with initial chirp are numerically studied. The results show that no matter the initial input hyperbolic cosh-Gaussian
beam is one-humped or double-humped structure, the beam evolution without initial chirp maintains good periodic pulsation behav-
ior. The normal fourth-order diffraction effect leads to the pulsation period smaller, and the abnormal fourth-order diffraction effect
leads to the pulsation period larger. If the center of the initial beam is not located at x = 0, the two sub-beams of the double-humped
hyperbolic cosh-Gaussian beam evolve along the "Z-shaped" trajectory with the same period and different oscillation amplitude due
to the different offset velocity. The existence of the fourth-order diffraction effect destroys the periodicity of their evolution and
causes serious beam splitting. Both the initial chirp and the parabolic potential have certain effects on the amplitude and period of
the beam pulsation.
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Fig. 1 Distribution of hyperbolic cosh-Gaussian beams

(a) the influence of Gaussian beam width parameters on the distribution at 2= 1, x,=0; (b) the effect of the initial parameters of

hyperbolic cosine and the position of the center of the beam on the distribution at 0 =1
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Fig. 2 The influence of fourth-order diffraction and beam width parameters on the evolution of hyperbolic cosh-Gaussian beams
(In which the values of each parameter are respectively:(al) 2=0.6, $=0.03, (a2) Q=1, f=—0.03, (a3) 2=1.5, /=—0.03;
(b1) 2=0.6, =0, (b2) 2=1, =0, (b3) 2=1.5, f=0; (c1) 2=0.6, f=0.3, (c2) 2=1, =0.3, (c3) Q=1.5, =0.3; (d1) 2=0.6,
£=0.9,(d2) 2=1, p=0.9, (d3) 2=1.5,=0.9.)
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Fig. 3 When the fourth-order diffraction and lateral displacement are taken at different values, the evolution law of hyperbolic
cosh-Gaussian beam
(In which the values of each parameter are respectively: (al) x,=5, f=—0.015, (a2) x,=3, f=—0.015;
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Fig. 6 When the secondary chirp and the initial parameters are taken at different values, the evolution law of hyperbolic cosh-
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