Chapter 2

2.1

For creation and annihilation operators defined by
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Plugging these into the harmonic oscillator Hamiltonian, we obtain
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For the Hamiltonian
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where A < 1, the energy levels to first order in A are given by
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2.3
Using the equations
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Since the sum over k is symmetric about &k =0
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and w_j, = wy, for this system, we can re-index the second term in the above expression to read
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Using the three equations
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we can combine them to write
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This differential equation has the normalizable solution
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Normalized to unity, we obtain
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which gives the normalized solution
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