Time-independent Perturbation Theory
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First order energy correction:
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First order wavefunction correction:

Rty = 1nty = Z KO (£ 1)
ke

(1) i)
H J?'."'r]!-

IJII
kn

)y L) 1;lk'3J|Hk1J|nk':'Ja L)
" Z| EY _ gO Z| EO

k=#*n k=#*n

(0)
E%



TIME DEPENDENT SCHROEDINGER EQUATION

THEN SCHROEDINGER EQUATION
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W (x,t) : WAVE FUNCTION
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Time-dependent Perturbation Theory

Consider a quantum mechanical system:
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Consider a single-frequency, time-varying
stimulus
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Assuming ‘H “ < ‘H D‘
The new wavefunction can be expressed as
a linear combination of original eigenstates

with time-varying coefficients:
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First-Order Perturbation

To track the order of perturbation, let | Imutial state 7 at t=0 and final state /
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Fermi’'s Golden Rule
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Physical Interpretation
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-« Conservation of energy

- Transition rate is proportional to the square of the “matrix element”



Distributed Final States

« If the final state is a distribution of states, the
transition rate is proportional to the density of
states of the final state:
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Homework#3 (Oct. 26, 2009):

At t < 0 an electron is known to be in the n = 1 quantum state of a one-
dimensional infinite square well potential which extends from x = - a/2 to x = a/2.
At t = 0 a uniform electric field is applied in the direction of increasing x. The
electric field is left on for a short time rand then removed.

Use time-dependent perturbation theory to calculate the probability that the
electron will be in the n = 2, 3, 4 quantum states for t > 7, in terms of the strength
of the electric field. Make plots of these probabilities as a function of .



