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Effect of wave-front field curvature on laser-induced
liquid crystal far-feld diffraction ring

ZHAO Xiang-jie, ZHANG Da-yong, LUO Yong-quan
(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: To elucidate the effect of field curvature on laser-induced far-field diffraction and its mechanism, the effect of
field curvature on the far-field diffraction ring pattern after Gaussian heam propagating through self-defocusing liquid crystal was
simulated based on Kirchhoff diffraction integral. Without considering the filed curvature effect, the central spot of the far-field
diffraction ring will turn out to be bright and dark alternatively with the incident laser intensity increasing. With divergent beam
traversing thin self-defocusing medinm, the central spot will tum out to be darkened, while brightened with the convergent case.
Finally the phenomena were explained based on the amplitude and phase factors in the integral expression of Kirchhoff diffraction.
The phenomena are attributed to the interaction between the wave-curvature and the nonlinear phase factor.
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Fig. 1 Intensity distribution of far-field ring pattern when R = «
Ay = -7 b—Ady = -2 c—Ady = ~Im d—Ady = ~bm
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Fig.2 Intensity distribution of the far field ring pattern when Ad,; = -3=
a—R=w b—R=150mm c¢—R=50mm d—R=20mm
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Fig.3 Intensity distribution of the far field ring pattern when A¢, = - 47
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Fig.4 lIntensity distribution of the far field ring pattern when Ad¢, = - 37
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Fig.5 Intensity distribution of the far field ring pattern when A, = -4
a—R=-o b—R=-150mm c¢—R=-50mm d—R = -20mm
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Fig. 6 Dependence of phase retardation ¢(r/w) (black line)and cos($(r/w) ) (grey line) on wave-curvature when Ad,; = -3m
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number source—destination point multicast tree without constraint cost  when there are bandwidth and latency multicast tree cost
5 12—6,10,23,19,13 12,9,7,6,7,8,10,12,13,19,23 160 12,9,7,6,7,8,10,12,13,19,23 160
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