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QuestionI (1)
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Question I (2)
Using the time dependent Schrédinger equation,
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our new static Hamiltonian
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Question II (1)
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Question II (2)
The optical theorem is a general law of wave scattering theory, it relates the total cross-
section to the imaginary part of the forward scattering amplitude. It has the formula

4n
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where f(0) is the scattering amplitude at 6 = 0. It is derived using the conservation of

probabilities in the derivations of the partial wave analysis. It is applicable for both elastic &
inelastic scattering.

Question II (3)
otor = 0, which cannot be true! The results dont make sense because the theorem is
derived vigorously, but the Born approximation used here was only 1% order.

Question III (1)

The selection rules say Am = +1,0 and Al = +1. Since it iss in the ground state, we have
n = 1,1l =0,m = 0. It can move to states like |200),|210), |21 — 1), |211).
~l=1m=-1,01.

Question III (2)
E(t) =Ey6(t)z = V =Eyzqd(t)
Pacs = | (2|0, (®)[w9)]”
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Question IV

1 3
Using the Gaussian wavefunction, (%)4 e~bx’
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.. the expected ground state energy,
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