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Derivation of the Hamiltonian

Classical equations of motion
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The Lagrange equations reproduce the classical eqations.
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From the Lagrangian one can derive the canonical variables
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With a Legendre transformation we get the Hamiltonian

H(q1, q2; 1, p2) = P1q1 + P2g2 — L
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From the canonical equations
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one gets back the classical equations of motion (4).

Qubit Hamiltonian in the Charge Base
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Labeling of the charge states:

Q) = Ina + (m1 — DN + Z(N +1)%) = |1, ma)

with

—TMmax < ni,n2 < T'max N = 2nmax +1

example for N = 3, i.e. Nyax = 1
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