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Chapter 15

Time-Dependent Perturbation Theory
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Initial Condition
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The solution of these equations,
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Constant Perturbation
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Box normalization
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2. Periodic Boundary Condition
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Combine this expression
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Put z =v(r)e*
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Coulomb potential

If S>0
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Exact Solution for r>a
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Born Approximation
Consider (H-E)y(F)= ()
a) H=H(r) Hermitian Operator
b) Assume known (H(r)-E)g. (F)=0

{4 (F)} is complete set

Let y(r)=[dE'A(E)g, (F)

then



Multiply [d®rg.. (F)

then v (r)= [y (1) (1)

For Schrodinger equation
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Boundary condition

B=0,4=0 (a=1)

So far f is exact
f

1st Born approx ( r ) - 4 hz
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y(F)=A e"z'r—iz—#f—eik V(F)e'“d%]
4r W’ ‘* r

1st Born Approx.
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Validity for Born Approximation

Vet neccessary condition

‘z//m (F)‘ >>
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Born Approximation is useful
when
(a) Velocity of incident particle is large
(b) weak int.
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