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Study on Propagation Characteristics of Gaussian Beam Incident at

Brewster Angle
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Abstract Compared with ordinary light sources, Gaussian beams have good directivity and have a wide range of
applications. COMSOL multiphysics simulation software is used to study the propagation characteristics of Gaussian
beams incident at Brewster angle. The simulation results show that under s polarization, the refracted beam is a
Gaussian beam, and the direction of the reflected beam is perpendicular to the refracted beam; under p polarization,
the refracted beam is a Gaussian beam, and the reflected beam does not exist, but the electric field modulus at the
reflection interface shows a double-lobe profile with significantly reduced central intensity and very weak bimodal
reflection. Under the different refractive index, the larger the refractive index of the refractive medium, the narrower
the intensity concentration range of the refracted beam, the lower the energy, and the smaller the electric field
modulus difference between the refracted beam and the incident beam.
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Table 1 Model parameter setting

Description Symbol Expression Value
Wavelength A/pm 1 1x10°
Frequency Jo/s ! c/A 2.9979 10"
Spot radius w,/m 104 1X107°
Rayleigh range 2,/m wylm/A 3.1416x10*
Refractive index of glass n, 1.5 1.5
Angle of incidence a/rad atan(n,) 0.98279
Propagation width a/m 6w, 6X107°
Propagation length b/m an, 9x10°°
Refracted angle a./rad asin(sin a/n,) 0.588
Wave number in air ko/m ! 21/ A 6.2832X10°
First wave, y component(air) kyy e/ m ! 0 0
Second wave, & component(air) by i/m — kycos(2a) 2.4166<10°
Second wave, y component(air) oy e/ m ! — kysin( 2a) —5.7999 X< 10°
First wave, o component(glass) ki g/ konscos(a—a,) 8. 6998 < 10°
First wave, y component(glass) by o/ M konosin(a—a,) 3.6249<10°
Second wave, x component( glass) by gase/ M — kon,cos(atas) —5.771X10° %
Second wave, y component(glass) Foy g/ M — knosin(a+a,) —9.4248x10°
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Fig.2 Model of incident geometry
P63 SIS o s S TR A () it 1 15 50 T B R 3 B4 3 A

4 BAYSS R () s R (b) p fi i
Fig. 3 Schematic of electric field modulus distribution of
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Electric field modulus in different polarizations. (a) s polarization; (b) p polarization
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Schematic of electric field modulus distribution of s polarization reflected light and transmitted light under different

refractive indices. (a) 1.70;(b) 1.50;(c) 1.33;(d) 1.20
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Fig. 7

Schematic of electric field modulus distribution of p polarization reflected light and transmitted light under different

refractive indices. (a) 1.70;(b) 1.50;(c) 1.33;(d) 1.20
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