Derivation of Galilean transformation
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Let 1(p) be a momentum-space wavefunction. The corresponding position-space
wave function is

U t) = [wip)erme I emay

In the moving frame momentum-space function transforms to

U(p) =(p—mw)

The corresponding position-space function is
U(rt) = /w(p — mv)eip’“e*ip%/(zm)dp
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In notation adopted in [1]
A = mc
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eq. (1) takes the form

U(r,t) =(r — vt,t)exp l ‘

which is eq. (1.80) in [1]
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