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Abstract

The phenomenon of cone refraction was proposed by Hamilton in 1832 from the perspective of
wave theory of light. He predicted that when the light wave propagates along an optical axis of a
biaxial crystal, the transmitted light energy will be distributed on a conical surface. This was later
confirmed experimentally by Lloyd. According to the cone refraction theory, if a laser beam prop-
agates along one optical axis of biaxial crystal, it will produce hollow cone light. Different from the
solid laser, the whole energy of the hollow conical light is distributed on the funnel-shaped conical
surface. The energy distribution characteristics of the hollow conical light make the hollow conical
light have advantages and application prospects that the solid laser can’t match. For example, the
retractable characteristics of the hollow conical light make it different from the solid laser in prin-
ciple in scanning point by point and line by line, with scanning. With the advantages of fast tracing
speed and wide scanning range, hollow conical light can be used for multi-target detection and
tracking. Therefore, hollow conical light has a wide range of applications in printing, scanning,
copying, radar, guidance, communication, disease diagnosis and other industrial, medical and na-
tional defense fields.
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Figure 1. Schematic diagram of hollow conical light
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Figure 2. Schematic diagram of the generation and control system of the cone light
with the center of time and space refracted by the external cone of biaxial crystal
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Figure 3. Inner cone refraction diagram
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Figure 4. Inner cone refraction
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Figure 5. Schematic diagram of external
cone refraction
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Figure 6. Control diagram of llght cone angle of hollow cone
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Figure 7. Change of aperture size of ring at different times in the same
position
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Figure 8. Experimental effect
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Figure 9. xz section and optical axis of index ellipsoid of biaxial crystal
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Figure 10. Energy distribution of non parallel incident
Gaussian beams along the ring
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Figure 11. Schematic diagram of conic refraction vector
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