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Abstract: <p>The on-demand generation of bright entangled photon pairs is highly needed in quantum optics and emerging quantum information
applications. However, a quantum light source combining both high fidelity and on-demand bright emission has proven elusive with current leading
photon technologies. In this work we present a new bright nanoscale source of strongly entangled photon pairs generated with a position controlled
nanowire quantum dot. The major breakthrough in the nanowire growth to achieve both bright photon emission and highly entangled photon pairs
will be discussed [2, 3]. Recent experiments show the entanglement fidelity approaching unity, while enhancing the photon pair efficiency beyond
state-of-the-art. We further demonstrate violation of the famous Clauser-Horne-Shimony-Holt inequality in the traditional linear basis [4]. This is
the first bright nanoscale source of entangled photon pairs capable of violating Bell`s inequalities, opening up future experiments in quantum optics
and developments in quantum information applications.</p>

<p>For long-distance quantum communication we convert polarization entangled photons generated by a single quantum dot into time-bin
entangled photons by sending them through a polarization-time-bin interface [5]. Importantly, this conversion is performed without loss of
entanglement strength. Time-bin entanglement is more robust for long-distance quantum communication than polarization entanglement, since
time-bin entangled photons are insensitive to thermal and mechanical disturbances in optical fibers.</p>

<p> </p>
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