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Highly pure and stable single photon source
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The generation of a single photon and its on-demand operation provides
highly secure information technology based on quantum cryptography.
In this research, we fabricated the semiconductor single photon sources (SPSs) by using
semiconductor InAs quantum dots (QDs) grown by molecular-beam epitaxy. The epitaxially QD grown GaAs
substrates were processed in the form of a pillar array structure by using electron-beam
lithography and reactive-ion etching. By optimizing the diameter of pillars and the lattice constant
of the pillar array, we successfully controlled the QD number coupled to the fiber core. Such SPSs
provided the highly pure single photon generation with a long-term stability. We expect that our SPS
based on the QD pillar array directly coupled to a fiber can be implemented for the present
optical-fiber network.
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