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On today’s menu

• Review of semiconductor physics
‐ bonds and bands in crystals
‐ electrons and holes
‐ valence/conduction bands, 
‐HOMO‐LUMO concepts

• drift and diffusion
• photogenerated carriers
‐Absorption coefficient, depth 
dependence
‐ direct vs. indirect gap 

• recombination mechanisms
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LUMO

HOMO
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Charge carriers increasingly “feel” the crystal potential 
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At the Brillouin boundary

Transport and Nearly‐Free‐Electron Model
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cosine

sine
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Indirect Gap
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Direct Gap
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