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Angle resolved photoemission spectroscopy (ARPES) 

Measure the dispersion relation with angle resolved photoemission  
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Transition metals 



http://www.springermaterials.com/navigation/bookshelf.html#l_2_106048_



Thermodynamic properties of metals
From the band structure measurements, we obtain the electron 
density of states.

Thermodynamic 
properties can be 
calculated from the 
tabulated data for the 
density of states





Metals, semiconductors, and insulators

From Ibach & Lueth

Insulators: band gap > 3 eV



Group IV 

fcc is the Bravais 
lattice for diamond
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describe electrons as a gas of particles
vF = 108 cm/s. 

kinetic theory

The average time between scattering events tsccan be calculated by Fermi's golden rule
mean free path: l = vFtsc ~ 1 nm - 1 cm



Electrons as waves or particles
Scattering of electrons can be thought of as 
transitions between k states or as collisions between 
particles.
Umklapp scattering of electrons by phonons makes 
large changes in the momentum of the electrons 
because of the reciprocal lattice vector G. 
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