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Metallic Conductor: A substance with electrical conductivity which
decreases with increasing T (increasing vibrational motion of the
atoms interferes with the motion of the electrons and increases
resistance to electron flow)

Semi-conductor: A substance with electrical conductivity which
increases with increasing T (with much higher conductivity than
insulators and much lower conductivity than conductors)

%o_lpductivity of metals at R.T. > Conductivity of semi-conductors at

Solid Insulator: Substance with very low electrical conductivity
(However its conductivity also increases with increasing T)

Superconductors: Special class of materials that have zero
electrical resistance below a critical T (10 K).
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Molecular Orbital Bands

Band

 When a very large
number of atomic
orbitals form
molecular orbitals that
are very close in
energy, they form a
virtually continuous
band. Bands are
separated by band

gaps.
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A band built from s-orbitals = s band
A band built from p-orbitals = p band

A band built from d-orbitals = d band



The highest energy band containing electrons = VALENCE BAND

The next higher empty band = CONDUCTION BAND

Insulator Metal with no vaoltage

applied

etal with electrons
excited by applied
voltage
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Semi-Conductors

Empty band
In an intrinsic semi-conductor, the
FERMI LEVEL, the energy at which an electron
is equally likely to be in each of the two levels,
is near the middle of the band gap.

Empty levels
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