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Generation and application of custom optical fields is an established division of classical optics, at the 

origin of numerous applications for optical communication, information processing and imaging [1]. In 

our work, we demonstrate the use of adaptive optics methods with spatially-entangled photon-pairs, 

with direct application for imaging through scattering media. Indeed, spatial entanglement confers to 

photon-pairs a dual structure that make them behaving as spatially incoherent light when they are 

measured by direct intensity measurements (direct imaging), and in the same time as coherent light 

when measurements are performed in coincidence (correlation imaging) [2]. This dualism is first 

exploited to demonstrate deterministic tailoring of spatial entanglement using wavefront shaping. This 

approach is then used to manipulate propagation of entanglement through a thin scattering medium, 

showing the possibility to characterize its optical memory effect in a single acquisition [3]. 

 

Figure 1. a. Spatially-entangled photon-pairs generated by a non-linear crystal of beta-baryum-borate (BBO) are imaged onto a 
spatial light modulator (SLM) before to illuminate a thin scattering medium (parafilm). Scattered photons are then imaged onto 
an EMCCD camera. b. Adaptive optics techniques enable to use the SLM to compensate for optical distortions induced by the 
medium. Applied to entangled photon-pairs, this approach enables re-focusing of photons in coincidence through the scattering 

medium. The enhancement is visible by measuring conditional probability distribution Γ(𝜃1
⃗⃗⃗⃗ |𝜃2)⃗⃗⃗⃗⃗⃗  of the pairs at the output with 

the EMCCD [4]. 

All these experimental achievements are owing to our ability of measuring the joint probability 

distribution of photon-pairs with an Electron Multiplied Charge Coupled Device (EMCCD) used as a 

massive parallel coincidence counter [4]. 
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