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Intensity distribution of Gaussian beam transmitting through
medium with nonlinear refraction and absorption

WANG Long, SHEN Xue-ju, HAN Yu-dong, LI Zheng
(Department of Optics &Electron Engineering, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: The far-field intensity distribution of Gaussian beam transmitting through medium
with both nonlinear refraction and absorption was derived and simulated on the basis of
diffraction theory. The simulation results show that both the refractive index change of the
medium and the wave-front curvature caused by input Gaussian beam influence the radial
modulation phase of the beam emitting from the medium exit surface, and that both the medium
with self-focusing effect putting in front of the focal point and the medium with self-defocusing
effect putting behind the focal point have the diffraction ability similar to blazed gratings which
can form a diffraction pattern having a series of bright rings with dark spots in the center of
them. If the nonlinear refraction of the media is great, nonlinear absorption affects both the
distribution and the intensity of the rings; but if the nonlinear absorption is great, it only affects
the intensity.
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Fig. 1 Intensity distribution on receiving screen as

incidence of laser with different power
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Fig. 2 Intensity distribution on diaphragm plane

when medium position is different

I 3 55 R 30 O BRI A 1l 4 T B 23 A 100 AN A
A AF AR AL B AR 1 A A 3 BT

HIE 3 AT . | D R POL AT, 2R &
JeRE A B R RN B FE et A BN KBRS
JEHCE A H R R B B 47 B H S A A
AL A AR 1) b S Bl R P B A AR 4K (8] 3 SEER BT 7R ) » 3X
FAEAL 0 A i AR S BRI el i D B,
b, e WOBE AP0 B B, D658 40 A B 4 B AP0 B9 (R
W ETERINPFEL T K 3 P& TS, AR

15

10| -
- 5 \\\\ ———————— Prag
2 _—
=
= Of
ay z=-4.7mm

-—--z=4.7mm
-5k
~10 1 1 1 1
0 20 40 60 80 100

r/um
(a) ¥=1.3x10"m* /W



MY 2010,31(D

O RHOCHE AR LRI AR B R 2 A

* 167

FHAE/rad

20 40 60 80 100
r/um
(b) =-1.3%10"m"W

3 ARELXMEARHZERBEELS T
Fig. 3 Radial phase distribution of

different nonlinear media
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Fig. 4 Intensity distribution on diaphragm plane
with different nonlinear absorption
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