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Abstract: The minimal dimension of the Hilbert space that hosts states of an entangled pair of photons can be extremely high. The process of
spontaneous parametric down-conversion (SPDC) is a possible way of producing highly entangled photon pairs, in both the spatial and temporal
parts of the wave function. However, the most common approximations that are used in the analytical treatment of SPDC hinder the possibility of
noticing further structures of the single joint modes. We used a more general formalism, showing that the entangled modes are still eigenfunctions of
the orbital angular momentum, but the radial modes are far from the usual ones and they show novel interesting features that might be explained by
introducing an additional quantum number. The problem of dealing with SPDC states has two faces: we need to know with enough confidence what
state are created, and we need to know with enough confidence what states we are projecting on, upon measurement. We tried to approach both
these problems together, and we showed that high dimensional entanglement shields the amount of information that can be stored in a photon from
imperfect measurements. In my talk | will present both these aspects of high-dimensionally entangled states of photon pairs.
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Abstract: We demonstrate experimentally how orbital-angular
momentum entanglement of two photons evolves under the influence of
atmospheric turbulence. Experimental results are in excellent agreement
with our theoretical model, whi combines the formalism of two-photon
coincidence detection with a Kolmogorov description of atmospheric
turbulence. We express the robustness to turbulence in terms of the dimen
sionality of the measured correlations. This dimensionality is surprisingly
robust: scaling up our system to real-life dimensions, a horizontal propaga

tion distance of 2 km seems viable.
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- high dimensional spatial entanglement of thousands of modes
has been reached

- 1t is relatively easy to produce, control and measure

- If combined with high dimensional temporal entanglement it
can yield vast Hilbert spaces to play with

- down-conversion still has some mysteries, which could bear
potential further benefits

- There is a lot of room to play with tests of QM,
implementations of QI protocols, communications, cryptography
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