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The referenced question from Weinberg’s book only includes the third part of the question, and thus
assumes from the start that the perturbation transitions from state n to state m in a time interval t≫ T .
This assignment, however, only assumes this for the third part of the homework, yet I don’t think the
first two parts make much sense without these assumptions. I have thus done this homework question
twice; on the left I have not used the assumptions for the first two parts, and on the right I have, which
I think makes more sense in light of the context of the referenced question. I apologise for the confusion
and hassle this might cause.
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Assuming that at t = 0 the state is described entirely
by Ψn, then we have cn(0) = 1 and ca(0) = 0 for all
a ̸= n. Thus we have
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