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Quantum computing for robust molecular identification by quantum tunneling

Tada, Tomofumi
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This is a fundamental research for single molecule identification proposed
by Tada (Principal Investigator) and Taniguchi (Co-Principal Investigator), in which Tada was in
charge of quantum circuit design, quantum computing, and compilation of results, and Taniguchi was
in charge of molecular conduction measurements. The quantum circuit was designed based on the
molecular orbital rule for tunneling conduction, and the quantum phenomenon of tunneling conduction
was successfully reproduced on the quantum circuit. Since the information flowing in a quantum
circuit corresponds to unitary transformation of qunatum states, we constructed a method that makes
it possible to perform the inverse problem of identifying molecules from conduction patterns by

uantum computation, by constructing the quantum circuit for tunnling process in the reverse
irection.



(Nat. Nanotech., 2010)
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[1] Single-Molecule Identification of Nucleotides Using a Quantum Computer,
Masateru Taniguchi, Takahito Ohshiro, Tomofumi Tada,
The Journal of Physical Chemistry B, 127, 6636-6642 (2023).
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