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Abstract

When a laser beam was aimed at a thin copper wire perpendicular to the ground, a circle of light
could be observed clearly. In this paper, the three-dimension conical light field induced by laser
beam and opaque smooth wire was analyzed both theoretically and experimentally, which has
come to a conclusion that the light circle was formed by reflection and diffraction together.
Meanwhile, the influence of system relevant parameters has also been studied. In addition, wires
with different properties (such as structure, roughness and transparency) have been further in-
vestigated as well.
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Figure 1. Circle of light generated by cylindrical wire obliquely illuminated by
laser. (a) The light intensity distribution was slightly like a crescent, rather than
uniform; (b) under specific conditions, diffraction fringes could be observed
near the brightest point
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Figure 2. The space coordinate system and physical symbols; (a) side view; (b) top view
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Figure 3. Schematic diagram of large-angle Fraunhofer single slit diffraction
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Figure 4. Schematic diagram of the whole experimental installation
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Figure5. =30, L=30cm. (@) h=30cm; (b) h=35cm; (c) h=40cm
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Figure6. 6=45", h=30cm. (a) L=10cm; (b) L=15cm; (c) L=20cm
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Figure7. h=40cm, L=30cm. (a) €=30"; (b) #=35; (c) 0=40
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Figure 8. Shape of light circle when the wire diameter was small. (a) a=0.128mm; (b) a=0.209 mm; (c) diffraction

stripes near the brightest point (a = 0.209 mm)
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Figure 9. Shape of light circle when the wire diameter was larger. (a) a=1.009 mm; (b) a=2.699 mm; (c) the shape of

brightest point, left: a = 1.009 mm; right: a = 2.699 mm
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Figure 10. The micrographs of copper wire after sanding. From left to right: sanding 0, 1, 2 time (s)
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Figure 11. Effect of wire surface roughness on the shape of light circle. From left to right: sanding 0, 1, 2 time (s)
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Figure 12. The morphology of light circles generated by various types of filaments. (a) Covered wire; (b) glass fiber; (c)
spiral wire; (d) transparent plastic sheet
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