Extended quantum Maxwell demon acting
over macroscopic distances
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Quantum Maxwell Demon S. Lloyd 1997

o(1) #1 QMD = a non-unital quantum channel
which conserves system's energy
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Four-qubit quantum engine

A. V. Lebedev, D. Oehri, G. B. Lesovik,

B. G. Blatter, PRA 2016

no energy flow across

working qubits
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Can one separate the working and demon qubits through
a classical environment?
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Off —resonance regime (dispersive coupling)  wir << w1

Effective Hamiltonian:
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Qubit regime: Heisenberg XY coupling




iISWAP vs SWAP Quantum Maxwell Demon iSWAP gate
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Optimal SWAP generation through iSWAP gates:
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ISWAP is entangling gate !



Operation at finite relaxation and dephasing
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Operation requirement: TISWAP = v,

Transmission line
frequency band
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Dephasing due to hot transmission line

bosonic modes of
the transmission line

Dispersive shift interaction Hamiltonian: /‘L/
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Corresponding dephasing rates:
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THE END

Quantum Maxwell Demon can operate at macroscopic distances

The interaction mediated environment can be more classical than the demon



