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Semiconductor Nanotechnology for Quantum Photonics
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Toshiba is making progress toward developing a nanotechnology for the generation and detection of quantum light states using self-

assembled semiconductor quantum dots.
tor light-emitting diode (LED) acts as a single photon source.

Previously we demonstrated that a single quantum dot placed within a conventional semiconduc-
It is shown here that the quantum dot growth can be manipulated to achieve
an emission wavelength compatible with transmission over optical fiber.

Incorporation of a cavity into the LED structure leads to a tenfold

increase in the single photon generation efficiency, and electrical control of the carrier dynamics has been used to achieve repetition rates as

high as 1 GHz.
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Quantum dot devices are also demonstrated to be efficient detectors of single photons.
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Single photon emission at telecom wavelengths
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