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When two particles away from each other have a certain quantum correlation between them,

the two-particle state is defined as “entanglement”. While this phenomenon is a direct deduction

from quantum mechanics, it is counterintuitive. There has been a lot of and decades-long

controversy as to whether the entanglement is a reality or not, which is so-called “EPR problem”.

Recent nanotechnology enables us to control various quantum effects in many kinds of

nanostructures such as artificial atoms and Aharonov-Bohm rings. However, the entanglement,

which was already realized for photons in quantum optics, has never been realized in quantum

electronics. We aim to address the generation and detection of electronic entanglement in

semiconductor nanostructures. To this end, we have to develop the current-current correlation

measurement scheme in a very precise way of the order down to 10%°A%Hz and also to develop the

solid-state quantum device where the entanglement can be generated. Here, we report the



development of the measurement scheme and the quantum shot noise measurement performed in the

semiconductor-based nanostructures.
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