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Aula passada
Estados estacionários de espalhamento em 3D: equação de Schrödinger (ind. 
do tempo) com E>0
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Condições de contorno com onda incidente/transmitida e onda espalhada:
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Seção de choque diferencial:
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Aula passada

Equação de Lippmann-Schwinger
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A simple change of notation (r = r ; r = r ) permits us to write:

(scatt)(r ) = e k r + d3
+(r r ) (r ) (scatt)(r ) (B-44)

Inserting this expression in (B-43), we obtain:

(scatt)(r) = e k r + d3
+(r r ) (r ) e k r

+ d3 d3
+(r r ) (r ) +(r r ) (r ) (scatt)(r ) (B-45)

The first two terms on the right-hand side of (B-45) are known; only the third one
contains the unknown function (scatt)(r). This procedure can be repeated: changing r
to r and r to r in (B-43) gives (scatt)(r ), which can be reinserted in (B-45). We
then have:

(scatt)(r) = e k r + d3
+(r r ) (r ) e k r

+ d3 d3
+(r r ) (r ) +(r r ) (r ) e k r

+ d3 d3 d3
+(r r ) (r ) +(r r ) (r )

+(r r ) (r ) (scatt)(r ) (B-46)

where the first three terms are known; the unknown function (scatt)(r) has been pushed
back into the fourth term.

Thus we can construct, step by step, what is called the Born expansion of the
stationary scattering wave function. Note that each term of this expansion brings in one
higher power of the potential than the preceding one. Thus, if the potential is weak, each
successive term is smaller than the preceding one. If we push the expansion far enough,
we can neglect the last term on the right-hand side and thus obtain (scatt)(r) entirely
in terms of known quantities.

If we substitute this expansion of (scatt)(r) into expression (B-39), we obtain the
Born expansion of the scattering amplitude. In particular, if we limit ourselves to first

939
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A série de Born
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Se o potencial é central: V(r)

A aproximação de Born 
para potenciais centrais
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O método das ondas parciais
Válido somente para potenciais centrais V(r).

Como o potencial é central:
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Temos:
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De maneira geral essa escolha de kmais o potencial central define uma 
simetria azimutal: a função de onda procurada não depende de f.

Vamor tomar o vetor de onda incidente k aponta na direção de z positivo.
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⇒ só há m=0 na soma acima.
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