
Harmonic Oscillator Cheat Sheet
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Typically, when we transform into the interaction picture, we can use the Baker-Hausdorff lemma,
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]]]
+ · · ·

where only the first two terms matter when B̂ commutes with the commutator of Â and B̂. However, this
last condition is not true for B̂ ∝ n̂ and Â ∝ a. The harmonic oscillator operators in the interaction picture
with respect to H0 = ω(a†a+ 1

2 ) take a little more work, but are given by
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Coherent states and the displacement operator:
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Thermal states and the Glauber-Sudarshan P function:
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Wavefunctions:
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