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Hybrid quantum systems with trapped electrons via superconducting circuits
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We studied the realization of a hybrid system in which electrons are trapped
in vacuum using a Paul trap and their vibrational state is coupled to an electric circuit. The room
temperature trapping experiments were carried out in parallel with the cryogenic experiments.

First, in the room temperature UHV environment, we succeeded in trapping 100 electrons and

efficiently detecting the radiation originating from their vibrations by coupling with a high-Q
microwave cavity. This is the first experiment in the world to measure radiation from a small number
of low-energy electrons in vacuum. In the cryogenic experiment, an electron detector capable of
detecting a single electron was developed by using a superconducting micro-wire. These experimental

techniques are fundamental technologies for electron trapping at cryogenic temperatures and pave the
way for pioneering new quantum technologies.
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