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The inner integral is obtained in terms of the β-function defined by
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where ψ(x) is the digamma function defined by ψ(x) = Γ′(x)/Γ(x). The definition
of the β-function appears in 8.370 and its integral representation
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is 8.371.1.
Then the original integral is expressed as
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The result now follows from the relation

ψ(x) =
d

dx
ln Γ(x).
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