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Nondiffracting Light Beams of L ong Range Propagation
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An unusual light beam, long range nondiffracting beam (LRNB) is presented. The LRNB propagates over a
long range keeping its narrow beam width asif it does not diffract, while general light beams spread by the
diffraction effect. The new beam can be generated by a technique of wave front control, e.g., by a distorted
concave spherical wave front that can be formed by a Galilean transmitting tel escope with an eyepiece that has
a spherical aberration. We will introduce some results of experiments as well as theoretical analyses of the
LRNB generation using an unique optical system with atelescope and alaser.
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Fig. 1 General collimated beam.
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Fig. 2 Optical system for the LRNB generation.
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Fig. 3 Concept of the LRNB generation.
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Fig. 4 Concept of the Bessel beam generation.
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Fig. 5 Example of wave front profile.
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Fig. 6 LRNB generation by atelescope of 10 cm diameter.
(a) Computer simulation of propagating laser beam
pattern. LRNB is generated at the center of original
beam with 10cm diameter. (b) Example of the LRNB
photograph (distance 500 m). Central bright spot cor-
responds to the LRNB.
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Fig. 7 LRNB generation by atelescope of 2.5 cm diameter.
(a) Computer simulation of propagating laser beam
pattern. LRNB is generated at the center of original
beamwith 2.5 cm diameter. (b) Example of the LRNB
photograph (distance 100 m). Central bright spot cor-
responds to the LRNB.

20cm

Fig. 8 LRNB generation by atelescope of 20 cm diameter.
(a) Computer simulation of propagating laser beam
pattern. LRNB is generated at the center of original
beam with 20 cm diameter. (b) Exampleof theLRNB
photograph (distance 4.5 km). Central bright spot
corresponds to the LRNB.
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Fig. 9 Comparison of light beam patterns (intensity pro-
files), where use of original beam with 10 cm diam-
eter, 0.53 um wavelength and measurement at 1km

distance, are assumed. (a) General diffraction-lim-
ited focused beam. (b) LRNB.
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