Spring 2008 MSAE E4990y
Introduction to STM and AFM

Lecture 11
The Covalent Bond

Three regions of interatomic interactions

(a) Van der Waals interaction: universal, long-rage, weak.
(b) Covalent bond: conditional, directional, strong

(c) Repulsive force: universal, short-rage, omnidirectional; song.

The bonding state and the antibonding state

The even (gerade) state, or bonding state, hasex lenergy, and the
odd (ungerade) state, or antibonding state, haghehenergy.

Perturbation treatment of the hydrogen molecular ion

(a) The full problem has an
analytic solution, but it is
complicated and not
intuitive.

(b) The model potential of the
left-side hydrogen atom.

(c) The model potential of the
right-side hydrogen atom.

It is reduces to a time-dependent
perturbation problem under
the condition

U +U,=U,
UuU,=0.

The wavefunctions of the hydrogen molecular ion
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Computation of the wavefunction correction factor
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Case of more complicated atoms

Using the well-established muffin-tin potential apach, the problem of
diatomic molecules with similar atoms has an amabalution.

The Morse potential

Comparison with experimental data




