
ψ0(x)

ψ0(x) =

∫
∞

0

dk c(k)ψk(x),

c(k)
”1 · eikx”

c(k) =

∫ +∞

−∞

dx

2π
e−ikxψ0(x).

ψ(x, t) =
∫
∞

0
dkc(k)ψk(x)e−iωkt ωk = �k2/2m

k̄ c(k) = θ(δk/2 − |k − k̄|)
δkl � 1 δkl � 1 l

t(k) = |t|eiϕ

ϕ(k)

ψ(x, τ) =
∫

dk eikxt(k)c(k) c(k)
k̄ δk ϕ(k) (k − k̄)

x̄(τ) x̄ = vτ
∆x ϕ k

∆τ ϕ
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