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Fig. 1 Vector relation of E and H when light is incident

from an isotropic medium upon a crystal
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Fig. 3 Phase variation of p-polarized refracting light

when light is incident from air upon a calcite crystal
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Fig. 2 Phase variation of p-polarized reflecting light

when light is incident from air upon a calcite crystal
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Fig. 4 Phase variation of p-polarized reflecting light

when light is incident from heavy flint glass

(n; =1.7398) upon a calcite crystal
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Fig. 5 Phase variation of p-polarized refracting light when light is incident from heavy flint glass
(n; =1. 739 8)upon a calcite crystal
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Fig. 6 Phase variation of p-polarized reflecting light when light is incident from heavy flint glass

(n; =1.739 8)upon a calcite crystal
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Fig. 7 Vector relation of E and H when light is incident

from a crystal upon an isotropic medium
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Fig. 8 Phase variation of p-polarized reflecting light when light is incident from a calcite crystal upon air
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Fig. 9 Phase properties of p-polarized refracting light when light is incident from a calcite crystal upon air
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Fig. 10 Phase variation of p-polarized reflecting light when light is incident from a calcite crystal upon air
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Phase Characteristics of p-polarized Light Reflecting and Refracting
at the Uniaxial Crystal Surfaces

WAN Ling-yu' ,GU Wei' ,BAN Wei-hua',LIU li-ren®

(1 College of Physics Science and Technology ,Guangxi University s Nanning 530004, China)
(2 Key Laboratory of Space Laser Communication and Testing Technology ,Shanghai Institute
of Optics and Fine Mechanics ,Chinese Academy of Sciences ,Shanghai 201800 ,China)

Abstract: Based on the phenomena of double refraction and double reflection in crystals, phase
characteristics of p-polarized light reflecting and refracting at the boundary between an isotropic and a
uniaxial crystal are studied by numerical evaluation. Results show that the direction of optical axis has
important influence on phase properties. When light is incident from an optically thinner isotropic medium
upon a crystal, the direction of optical axis affects the phase shift of reflected p-polarization light but has no
effect on the phase of refracted light. When light is incident from an optically denser isotropic medium upon
a crystal with the incident angle less than angle of total reflection, the direction of optic axis affects both
the phase shift of reflected and refracted p-polarization light. If the incident angle is larger than critical
angle, the optical axis has influence on the curve of phase change of reflected p-polarization light. For the
case of light enters into an optically thinner isotropic medium from a crystal with the incident angle less
than angle of total reflection,the direction of optical axis will change the way of phase shift of reflected p-
polarization light. And the refracted p-polarization light undergoes a phase shift near the Brewster’s angle
when the angle between the optical axis and crystal boundary is small. After the incident light is reflected
totally,the curve of phase change of reflected p-polarization light varies with the direction of optical axis.
Key words: Physical optics; Uniaxial crystal; Reflection; Refraction; Phase characteristic
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