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• Exercise 9.1.
Let [a,a†] = 1. Analyze the following transformation (Bogoliubov transformation)

b = Aa† +Ba+C ,

b† = B∗a† +A∗a+C∗ .

What conditions A, B and C must satisfy to make it possible to interpret operators b, b† as
creation–annihilation operators?
• Exercise 9.2.

Find the spectrum of the Hamiltonian

H = ω1(a†)2 +ω
∗
1 (a)2 +ω3a†a

with [a,a†] = 1.
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