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The Spin-Boson Model, Part 1.
Topics covered:

1) Statement of the Hamiltonian.
2) Connecting the Spin-Boson Hamiltonian to Physical Problems:

i) Multidimensional Tunneling
ii) Electron-Phonon Coupling in Solids and Liquids

3) Quantum Dynamics of the Spin-Boson Model (in the weak-tunneling regime): What
are the appropriate initial conditions and quantities of interest (the reduced system density
matrix)?

4) Short-time Dynamics: the Fermi Golden Rule

5) The Quest for Long-time Dynamics: constructing time-local kinetic master equations
(gain-loss equations) that utilize Golden Rule rate constants.

6) Evaluation of Golden-Rule time-kernels and rate constants for the Spin-Boson model
(Linearly Displaced Harmonic Oscillators).

7) References
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