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1. Two-level approximation for a Cooper-pair box
The Hamiltonian for a Cooper-pair box is given by

HCPB =
∑
n

[
EC(n̂− ng)

2|n〉〈n| − EJ

2
(|n〉〈n+ 1|+ |n+ 1〉〈n|)

]
.

Write down the Hamiltonian for the two-dimensional qubit subspace in
terms of the Pauli matrices σx and σz by restricting the quantum states
to n = 0, 1. What is the transition frequency between ground and excited
state?
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