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High-purity massive entaglement generator pumped by incoherent light source such
as LED

FUKATSU, SUSUMU

4,800,000

LED

LED Hong-Ou-Mandel

Quantum entanglement is relevant in the fields of quantum ﬁhysics and
guantum information processing, which plays a pivotal role in guantum-enhanced technologies that
arguably outperform the classical counterparts. One of the established ways to create entangled
photon pairs is spontaneous parametric down-conversion in a second-order nonlinear crystal. However,
the trade-off between spectral purity and emission rate raises a concern, which practically limits
the pump source to a coherent one such as laser. Here we propose an affordable, high-power
incoherent light source like light-emitting diode (LED) for use as the pump source for efficient
massive high-purity entanglement generation. Building on the successful heralded single-photon
generation under LED pumping in the earlier phase of the project, a Hong-Ou-Mandel two-photon
interference experiment was attempted. Highly visible HOM dips due to photon bunching were observed,
which promises convenient access to entanglement with LEDs.
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