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Motivation:

Experimentally explore the idea of correlation-shape diversity of sources
generating random beams for efficient atmospheric propagation.
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1. Correlation shape diversity of random beams

Fluctuating optical fields:
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2. Known correlation shapes

Gaussian:
Jo-Bessel:
Jo-Bessel-Gaussian:
Laguerre-Gaussian:

Cosine-Gaussian:

Multi-Gaussian circular :

rectangular:

. Non-uniform

. lo-Bessel
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3. Jo-Bessel-Gaussian correlation family

Source degree of coherence :
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Source intensity distribution:
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4. Optical setup for generation of random beams

(1) laser source;
(2) beam expander;
(3) SLM;

(4) iris.

Distances between the devices: (1)-(2) 5 cm; (2)-(3) 10 cm; (3)-(4) 15 cm.
Expander length 25 cm.
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5. Formation of Jo-Bessel-correlated beams




Formation of reference (Gaussian correlated) beams




6. Atmospheric propagation of differently correlated beams

On central spot
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7. Summary

« Jo-Bessel-Gaussian correlated beams are generated with the help of the
reflective SLM. Predicted by the theory ring-shaped far fields occur at
distances of several meters for typical source parameters.

« On propagation in the atmosphere the ring shape (for generic 20-20
beam) is preserved at distances of at least 350 meters, with a radius of
about 4 meters.

 The diffraction size of the Jo-Bessel-Gaussian correlated beams excides
(as measured in the ring) that of the similar Gaussian-correlated beam
(taken as a 1/e point), hence its average intensity is lower but scintillations
are higher.

 Thus within the family of Jo-Bessel-Gaussian correlated beams Gaussian
correlated beams show the best performance (in terms of divergence and
scintillation), while Jo-Bessel correlated beams - the worst.



