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Circuits [ER]

+ Single-electron effects: single-electron box, Coulomb blockade, single-electron transistor.
« Josephson effect: superconductivity, Josephson equations, corresponding Hamiltonian.
Quantization of Cooper-pair box.

Superconducting qubits: charge qubit and mention transmon, flux qubit.
Superconducting oscillators: LC circuits, quantisation, mention dissipation.

Transmission line resonators: telegrapher's equation, quantisation.

Circuit QED: derivation of the Rabi Hamiltonian.
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Trapped ions [AdC]

Trapped ion qubit.

Trapped ions in quantum metrology and precision sensing.

Quantum control of trapped ions; quantum simulation and computation.

Trapped ions as a test-bed for quantum thermodynamics and statistical mechanics:
quantum heat engines and fluctuation theorems; simulation of spin models and critical
phenomena.
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NV centers [JC]

« Nuclear spin resonance and magnetic resonance imaging.

« Basic mathematical tools for NMR: interaction picture, rotating wave approximation
(RWA), programing with MATLAB.

Electron spin resonance.

The nitrogen-vacancy (NV) center.

Dynamical decoupling techniques: pulsed and continuous sequences.

Nuclear spin detection and control at the nanoscale; hyper-polarization.
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