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In striving for realization of a quantum­based internet and ground­to­space communication,
propagation of photonic qubit through atmospheric turbulence is an inevitable requirement
for global quantum network [1­4]. To enable development of robust quantum networks with
higher fidelity, it is critical that we learn how the state of the qubit is transformed while prop­
agating through the atmosphere [2]. In aiming at this goal, we are building up a laboratory
based atmospheric turbulence simulator (ATS) at AFIT to characterize the effects of different
scales of atmospheric turbulence on an entangled pair of photons as a function of statistical
quantities of turbulence, such as the Fried parameter and scintillation index for long­distance
communication.

The simulated turbulence is constructed using two afocal optical systems with a phase plate
inserted in each to mimic both weak and strong atmospheric turbulence respectively. The qubit
to propagate through the systemwas a polarization­entangled photon­pair source, produced us­
ing spontaneous parametric down­conversion. After propagation, the two beams are modified
to be projected onto a specified component of polarization and quantum state tomography are
performed on the photons to analyze the effects of the turbulence on the original state once re­
constructed [5]. In characterization of the simulated turbulence, wewere able to reach strengths
up to a D/r0 of 18.2, which approached the strong turbulence regime. Wewill discuss the results
of the quantum state tomography and other quantum interoferic measurements.
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