
Quick Review



TIME-DEPENDENT 
PERTURBATION THEORY 

Dyson Series 

With the exception of a few problems like the two-
level time-depen-time-dependent problem of the
previous section, exact solutions to the differential
equation for are usually not available.



We must be content with approximate solutions to
the differential equations of obtained by
perturbation expansion:



The time-evolution operator in the interaction
picture is defined by

Differential equation for the state ket of the
interaction picture is equivalent to
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We must solve this operator differential equation
subject to the initial condition

First, let us note that the differential equation
together with the initial condition is equivalent to
the following integral equation:

We can obtain an approximate solution to this
equation by iteration:



Dyson series



Transition Probability 



We earlier introduced the time-evolution operator
U(t,t0) in the Schrodinger picture (see Section 2.2).
Let us now explore the connection between U(t, t0)
and UI(t t0).
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If we compare it with:

We have:



Constant Perturbation

















The Auger effect is a physical phenomenon in
which the transition of an electron in an atom
filling in an inner-shell vacancy causes the emission
of another electron.[1] When a core electron is
removed, leaving a vacancy, an electron from a
higher energy level may fall into the vacancy,
resulting in a release of energy. Although
sometimes this energy is released in the form of an
emitted photon, the energy can also be transferred
to another electron, which is ejected from the
atom. This second ejected electron is called an
Auger electron,[2] after one of its discoverers,
Pierre Victor Auger.





In such a case we are interested in the total
probability—that is, the transition probabilities
summed over final states with En ~ Et














