
Learning Objectives

Band Structures of Transition Metal Oxides

•Describe the crystal structure of ReO₃ and its relationship to perovskite structures
•Construct band structure diagrams from molecular orbital diagrams for octahedral transition metal 
complexes

• Identify and interpret oxygen 2p bands and metal d bands (π* and σ*) at special k-points
•Extract key energetic parameters from band structures: octahedral ligand field splitting, charge transfer 
energy, and band gap

•Predict periodic trends in band structure when moving across the periodic table (changing 
electronegativity and covalency)

•Analyze the competing effects of spatial overlap versus energetic overlap when moving down the periodic 
table (3d vs 4d vs 5d)

Electronic Band Structures | Materials Science & Chemistry

























































Learning Objectives

Electrical Conductivity and the Drude Model

•Distinguish between extrinsic (I, V, R) and intrinsic (J, E, σ, ρ) electrical properties
•Apply the Drude model to describe electron behavior as an ideal gas in metals
•Calculate key parameters: drift velocity, electron mobility, mean free path, and relaxation time
•Derive the relationship between conductivity, carrier concentration, and mobility (σ = neμ)
•Estimate conductivity parameters for simple metals using the Drude model
•Recognize the limitations and failures of the Drude model in predicting temperature dependence and 
trends across different metals
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