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Consideration for annular beam propagation characteristics in the atmosphere
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Abstract : An optical experiment was demonstrated for estimation of annular beam propagation
characteristics. The diameter of the annular beam can be varied from 10mm to 50mm. The transformation
into the non-diffractive beam is accomplished in the range of 20-400m. As a result of the fundamental
experiment, the waveform variation was well coincide with the analysis. The annular beam of the diameter
of 2cm® was transformed into the non-diffractive beam with the narrow center peak at less than 50m. The
optical alignment, however, should be strict at the further propagation distance.
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Fig. 1 Waveform transformation of a couple of axicon prisms.
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Fig. 2 Annular beam and its propagation. Fig. 3 Variation of center peak
(Gaussian beam of # /2 =0.175 was incident.) intensity.
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Table 1 Optical Specification

Annular beam

Beam Expander Axicon prisms

\ Laser HCP Photonics
L Power [CW] | 100mW [max]
Wavelength 532nm
— Polarization 7:1
~Polarized e Beam Expander
Beam Splitter Beam Expander Gaussian beam Magnification | x5~x11
(Reference) - -
LD pumped -, Axicon Prism
YAG Laser Beam s
i Zenith Angle 150°
Optical breadboard Propagation .
Size 50.8mm

Fig. 4 Experimental Setup of annular beam propagation.
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Fig. 5 Transformation of annular beam (2cm?) into the non-diffractive beam.
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