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Abstract The unavoidable defects exists in the optical component will modulate the phase and the amplitude of the
beam propagate in the system. Based on the Fresnel diffraction integral, the propagation mode of the Gaussian beam
modulated by the local phase is built and the analytical expressions for the intensity distribution and angular spectrum
of a Gaussian beam modulated by finite phase modulated defects has been derived. The impact of the modulation depth
and the size of the defects on the intensity distribution and angular spectrum of the beam modulated by phase
modulated defects is studied. It shows that in the process of transmission the evolution of the light intensity is the
same for different modulation depths and sizes of the defects. The deeper of the modulation depth of defects that
modulated the beam., the higher of the intensity produced along the propagation process. The larger of the defect. the
nearer of the proposition where produced the highest intensity from the defects location. The angular spectrum in the
low frequency area become smaller and the angular spectrum in the high frequency area become greater with the
increase of modulation depth and the size of the defect as well as the defect getting closer to the middle of the beam.
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Fig. 1 Evolution of the light intensity on the propagation axial of the Gaussian beam modulated by different modulation

depths and sizes of phase modulated defects. (a) Simulation of physics model schemes; (b) the modulation depths of

the defects are different; (c) the sizes of the defects are different. 2y =0,y, =0
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Fig. 2 Evolution of the light intensity on the propagation axial of the Gaussian beam modulated by the phase modulated

defects with different locations. (a) Simulation of physics model schemes; (b) the locations of the defects are different
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Fig. 3 Evolution of the light intensity distribution in the process of transmission after being modulated by the defects with

different modulation depths and sizes. (a) a=50 pm, A=mx; (b) a=50 pm, A=n/2; (¢) a=200 pm, A=mn/2. x,=0,y,=0

(a)-.un

(C).--n

2=0.05m 2=0.10m 2=0.50 m 2=1.00m

B4 ZA BB I Z 05 RO AT . (O P B :a=50 pm, A=m; (W) PUAD“BFE” :a =100 pm,A=n/2;
() ZAAN R BB Bl AL 53 A
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