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Frequency-Domain Quantum Computer with Solid-State Structures
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Quantum computers promise to exceed the computational efficiency of classical computers by using fundamental and characteristic properties of
guantum mechanics, such as superposition states and quantum interference. However, real physical systems necessary for practical implementation of
quantum computers are still being sought.

Toshiba has proposed a quantum computer where quantum bits (qubits) are defined in the frequency domain and interaction between qubits is
mediated by a common cavity mode. In this quantum computer, qubits can be individually addressed regardless of their positions. Therefore,
randomly distributed systems in space such as ions in crystals, with which Toshiba has already succeeded in the formation of superposition states, can be

directly employed as qubits.
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Relationship between energy levels in Pr¥:Y,SiO; and
angular frequencies of lasers
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Basic scheme of frequency-domain quantum computer concept
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Schematic diagram of qubits addressed in frequency domain
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