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Let ψ(p) be a momentum-space wavefunction. The corresponding position-space
wave function is

ψ(r, t) =
∫
ψ(p)eipre−ip2t/(2m)dp

In the moving frame momentum-space function transforms to

Ψ(p) = ψ(p−mv)

The corresponding position-space function is

Ψ(r, t) =
∫
ψ(p−mv)eipre−ip2t/(2m)dp

=
∫
ψ(q)ei(q+mv)re−i(q+mv)2t/(2m)dq

=
∫
ψ(q)

(
eiqreimvre−iq2t/(2m)e−imv2t/2e−iqvt

)
dq

= eimvre−imv2t/2
∫
ψ(q)

(
eiq(r−vt)e−iq2t/(2m)

)
dq

= eimvre−imv2t/2ψ(r − vt, t) (1)

In notation adopted in [1]

λ = mc2

γ =
c2

λ
=

1

m

eq. (1) takes the form

Ψ(r, t) = ψ(r − vt, t) exp

[
i

γ

(
vr − v2t

2

)]
which is eq. (1.80) in [1]
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