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Bose Coherent States

1) Let â+ and â are bosonic creation and anihilation operators:[
â, â+

]
= 1

The Boson eigenfunctions:

|n〉 =
(â+)

n

√
n!
|0〉

and coherent states:

|α〉 = exp
(
αâ+

)
|0〉

â |α〉 = α |α〉

Show that

〈α|n〉 =
(α∗)n√
n!

2) Let Â be the normal ordered operator

Â =
∞∑

n,m=0

Anm

(
â+
)n

(â)m

Prove that 〈
α|Â|β

〉
= A(α∗, β) 〈α|β〉

where A(α∗, β) is obtained from Â by means of substitutions:

â+ → α∗ ; â→ β

3) Prove formula for multidimensional Gaussian integral with a positive defined matrix A

over real variable: ∫
d−→x exp(−−→x A−→x ) = (detA)−

1
2

where ∫
d−→x ... =

∫ ∞
∞

Πi
dxi√
π
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