A Charge Qubit: The Cooper Pair Box
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Phase representation of Cooper palr box Hamiltonian:

N\ A 2. -
'\‘L'= gz.(N‘“s) —Ea_(‘osg

- .2
= B (v -

Ngyl -~ E}cosg

with

N)’__

n
Q),q?

4

= - e

™
Y

Equivalent solution to the Hamdiltontan can be found in both representations, e.g. by
numerieally solving the schrbdinger equation for the charge (N)representation or

analytically solving the Schrédinger equation for the phase () representation.
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Charge and Phase Wave Functions (E; << E))
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Charge and Phase Wave Functions (E; ~ E)
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Tuning the Josephson Energy

split Cooper pair box in perpendicular field
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Two State Approximation
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Restricting to a two-charge Hilbert space:
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Cavity QED with Electronic Circuits

Cavity Quantum Electrodynamics

coupling photons to qubits:
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Jaynes-Cummings Hamiltonian
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Dressed States Energy Level Diagram
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Cavity Quantum Electrodynamics (QED)
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Vacuum Rabi Oscillations with Rydberg Atoms
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