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 Suppose we could solve the analytical
problem. In the case of the Helium how
would we represent it's energy levels, that
of a two electron problem, and relate
them to the one electron energy level
diagram?
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* One method, following the approach we
have been using so far, is to view our one -
electron energy levels as ionization and
affinity energies.

« Recall, these energies are known from
photoemission and inverse photoemission
experiments.

Photoemission (PE) and Inverse
Photoemission(IPE)




* So, ionization levels are found by
knocking out an electron and affinity levels
by adding an electron.
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* The one electron ionization levels, E
are given by:

E,=E¢(N) - E(N-1), where E4(N) is the
ground state energy of the neutral N -
electron atom and

E,(N-1) the nth level of the positively
ionized (N-1) atom.

« Similarly the one electron affinity level,
E,, are given by:

E, = E(N+1) - Eg(N) where E5(N) is the
ground state energy of the neutral N -
electron atom and

E,(N+1) the nth level of the negatively
ionized atom.

« So the basic question is: What should
we use to calculate U o?
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« Overall it is important to note that
[Ug] ionization and [U ¢] affinity
differ by the single electron charging
energy by q%C.

* An important consequence of this
property is the coulomb gap or
coulomb blockade.

» This can occur even in conductors
(which have levels that are very
closely spaced).

«If g*/C3 kT then a conductor, which one
might think would conduct well, will not
necessarily do so.










