[nex71] Structure function of harmonic oscillator I.

Consider the quantum harmonic oscillator (for i = 1),
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where ¢ = (al + a)/v/2mwo, p = iy/mwo/2(a’ — a) relate the position and momentum operators
([g,p] = i) to the boson creation and annihilation operators ([a,al] = 1).
Use the recursion method with inner product (4|B) = 1((AB) + (BA)) to calculate the structure
function Sy, (w) for the position variable at temperature 7', where (afa) = np = (e#“0 —1)71, g =
1/kpT.

Solution:



