
CHEM2504 HW 4

Due: Apr. 2, 3:00 pm, 2024

For the time-dependent TLS (two level system) with the Hamiltonian

H(t) =

[
E1 γeiωt−ηt

γe−iωt−ηt E2

]
, E1 < E2 and γ is a real number.

Set E1 = −0.1 eV, E2 = 0.1 eV, γ = 0.02 eV, and η = 0.001 fs−1. Now
the perturbation has the decaying term −ηt. Starting the wavefunction from
|ψ(t = 0)⟩ = |ϕ1⟩ (i.e. C1(t = 0) = 1), compute the following quantities:

1. Using the evolution method by solving the Schrödinger’s equation (e.g.
method in HW3), at different h̄ω (for example, you can sample h̄ω=
0.01, 0.03, 0.05, ..., 0.41 eV), solve the final |C2(t = ∞)|2 occupation.
(You may want to run the calculation long enough so that the pertur-
bation is already too small to make a difference to the occupations.
Check the time-evolving occupation to decide the appropriate stopping
time.)

2. Plot the final results of |C2(t = ∞)|2 as a function of oscillating energy
(i.e. h̄ω), and fit such curve using a Lorentzian distribution (y = Γ/(x2+
Γ2)). What is the relation between η and Γ.
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