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Experimental investigation of the Hong-Ou-Mandel
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In this work, the effect of turbulence on the Hong-Ou-Mandel (HOM) effect is investigated experimentally. For
this purpose, we produce entangled photonic states generated by spontaneous parametric down-conversion.
In our experiment, the entangled photons propagate through different turbulent media, which are simulated
using spatial light modulators. The atmospheric turbulence is simulated according to the Kolmogorov theory
of turbulence and modelled as a single phase screen. Without any turbulence, one finds that symmetric states
(anti-symmetric states) produce a dip (peak) in the coincidence counts, after passing through the beam-splitter,
thanks to the HOM effect. With the addition of turbulence in one of the photon paths, we found that there is
no change in the visibility of the dips or peaks. While in cases where the turbulence affects both photons, the
visibility of the dip or peak is reduced. This phenomenon can be explained by the way in which the turbulence
in a single-sided or doubled-sided channel affects the symmetry of the input state. Experimental results for
all these various scenarios are presented.
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