Time Dependent Perturbations and
Fermi's Golden Rule

Time-dependent perturbation on time-independent
Hamiltonian

Wit)= Yo+ VIE)

* AC (classical) electromagnetic fields: absorption and
stimulated emission

* Slowly varying fields: the adiabatic theorem and Berry's
phase

* Rapidly varying fields: the sudden approximation

* Turning on interactions and watching the decay of excited
states

- Excited atom + coupling to electromagnetic waves =
decay rate via photon emission

- Uranium nucleus + transmission through Coulomb barrier
= alpha-decay rate

- Electron on quantum dot + hopping to lead = metastable
state

- Electron-hole excitation of noninteracting electron gas +
e-e interactions = Quasiparticle lifetimes
[No actual time dependence! Need to start without
interactions: will use formal trick

V(t) =lim_eta->0 V exp(eta t) ]
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