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Atmospheric turbulence severely limits the performance of Free-Space Optical Communication (FSO)
systems. This behavior is due to the distortion of the propagating light, limiting both the achievable data
rates and link lengths. In particular, this phenomenon affects coherent FSO, which typically relies on fiber-
coupled receiver components. Coupling a Gaussian beam that traversed the atmospheric channel in the
absence of turbulence to a single-mode fiber (SMF) does not imply significant loss. However, distortions
of the associated wavefront, such as the ones introduced by turbulence, hinder the free-space-to-fiber
coupling notably. Fortunately, replacing the SMF with a few-mode one (FMF) decreases the occurring
loss. Transferring the light carried by this fiber to a mode demultiplexer that feeds multiple coherent
receivers yields just as many electrical signals. Finally, a digital multiple-input single-output (MISO)
equalizer mitigates the effect of turbulence. At IPQ, we are just starting to dive deeper into this topic.
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® Investigate the turbulent channel analytically and Channel ,
numerically.

B Study the effect of simulated turbulence on coherent The turbulent atmospheric channel can lead to
FSO experimentally. severe wavefront distortions.

B Extend the atmospheric channel model by taking Receive . ;
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