Key Device for Quantum Communication: Single-Photon Generator

Abstract

A single-photon generator is a light source that generates an optical pulse consisting of a
single photon. Even though laser technology is a branch of quantum electronics/quantum
optics (because laser light is generated by a quantum-mechanical process), the laser is quite
different from the single-photon generator because laser light is more like a classical wave,
for example, a radio wave. On the other hand, with the single-photon generator, both the
generation process and the generated optical pulse have quantum characteristics. The
single-photon generator is expected to become a key device for quantum information
processing and highly secure quantum encryption. However, a single-photon generator that
can be put to practical use does not yet exist. Fujitsu together with the University of Tokyo
have become the first in the world to generate and transmit a single-photon pulse that has a
wavelength suitable for optical fiber transmission, and we expect to build a practical
generator within several years. In this paper, we describe our development of single-photon
generation technology.
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Fig.1-Application of quantum encryption.
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Fig.2-Comparison between several types of photon
pulses.
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Fig.3-Electron-microscope images of quantum dots.
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Fig.6-Correlation function of photon pulses.
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Fig.7-SPP transmission through optical fiber.
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Fig.5-Single photon measurement system. 0 1.302um
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http://www.soumu.go.jp/joho_tsusin/policyreports/
chousa/21-century/pdf/050325_2_s2_2.pdf
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