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Free-electron
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Figure 7.20 A comparison of the empty-lattice energy bands (a) and detailed calculations for

Al (b). Again the nearly free electron character of Al is confirmed. (Harrison, W., Pseudopotentials in
the Theory of Metals, 1966, Addison-Wesley Publishing Co., Reading, Massachusetts. Figures 3.19
and 3.20. Reprinted with permission.)
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Direct absorption process Indirect absorption process

energy of emitted phonon

hoo=Eg+ hQ
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Why is your computer chip made of Si, but the laser in
your CD player is made of GaAs (GaN in the future)?

Comparison of absorption
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Energy of light photon Energy of light photon

Light emission is related

— very high efficiency in GaAs for excited electron to emit light

— very low efficiency in Si




Why is GaN interesting?

ultraviolet Iigr/

1.5eV 3.4eV

GaN

Absorption

l

Energy of light (photon)

L1 After decades of efforts, finally it is possible to make
blue light emitter and laser.

L3 Shorter wavelength light focuses to smaller spot
implies higher density of information on a CD.







