
Disturbance Calculations

Time independent disturbance:(
H0 +H ′

)
ψ′m = E′mψ

′
m

H0ψn = E0
nψn

}
=⇒

E′m = E0
m + 〈m|H ′|m〉+

∑
n 6=m

| 〈m|H ′|n〉 |2

E0
m − E0

n

ψ′m = ψm +
∑
n6=m

∫
ψ∗nH

′ψm d3r

E0
m − E0

n

ψn

Time dependent disturbance:
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ȧmn = − i
~
e−i(Em−En)t/~ ·H ′nm

”Golden Rule”

The transition probability per unit of time wf←i for a
transition from the state ψi to a group of states F =
{ψf} with energy sinE0

i for a system characterized
by the state density ρ(E) is given by:
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Dispersion (Born Approximation)
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Screened Coulomb Potential:
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Periodic Potential

V (x) =
0 n(a+ b) < x < n(a+ b) + a

V0 n(a+ b) + a < x < (n+ 1)(a+ b)

}
Continuity Requirements:
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Phase and group speed:
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