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Abstract:

Spin qubit systems are one of the promising candidates for quantum computing.
The quantum dot (QD) arrays are intensively investigated by many researchers. Because
the energy-difference between the up-spin and down-spin states is very small, the
detection of the qubit state is of prime importance in this field. Moreover, many wires
are required to control qubit systems. Therefore, the integration of qubits and wires is
also an important issue. Here, the measurement process of QD arrays is theoretically
investigated using resonant tunneling, controlled by a conventional transistor. It is
shown that the number of possible measurements during coherence time can exceed a
hundred under the backaction of the measurements owing to the nonlinear
characteristics of resonant tunneling[1].

The possible 3D qubit structure using the state-of-the-art advanced transistor
(nanosheet) is proposed, aiming at the surface code in Silicon. A couple of fabrication
schemes are also proposed for the experimentalists using academic facilities.

[1] T. Tanamoto and K. Ono, J. Appl. Phys. 134, 214402 (2023).https://doi.org/10.1063/5.0174588
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