
Time-independent Perturbation Theory



First order energy correction:

First order wavefunction correction:



TIME DEPENDENT SCHROEDINGER EQUATION

THEN SCHROEDINGER EQUATION

BY SEPARATION OF VARIABLES, 
ASSUME SOLUTION

Ψ(x,t) : WAVE FUNCTION

ψ (x) : EIGEN FUNCTION

Φ(t) : TIME DEPENDENCE OF WAVE 

FUNCTION

V(x,t)



Time-dependent Perturbation Theory

Consider a quantum mechanical system:





First-Order Perturbation



Fermi’s Golden Rule



Physical Interpretation



Distributed Final States



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 τ and 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 > τ, in terms of the strength 
of the electric field.  Make plots of these probabilities as a function of τ.


