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The purpose of this research project is to extend the device model of
guantum key distribution to be more realistic without sacrificing performance as much as possible,
and to guarantee security using data that can be confirmed by experiments. There are various studies

on extending the device model of quantum key distribution, but most of them consider only the
asymptotic performance when the experimental time is infinite, which simplifies the analysis. This
project is unique in that it analyzed the case of finite experimental time.

The subjects in this project are how to rigorously test light sources, how to avoid the negative
effects of substituting the devices with cheaper ones, how to perform quantum key distribution using
photodetectors, which is cheaper than photon detectors, and how to develop numerical methods that

can automatically deal with various device imperfections.
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