
1.1 Deduce the following expressions for kF, n(EF) and D(EF) for 1, 2, and 3 dimensional 
systems. 
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1.2 Calculate the Fermi wavelength (De Broglie wavelength at the Fermi surface) for two 

conductors with carrier density of 1023 cm-3 (a metal) and 1018 cm-3 (a semiconductor), 
respectively. Which of the two systems will be first to exhibit quantum size effects as 
the sample sizes are reduced? 

 
1.3 Calculate the scattering time and the mean free path of Cu at room temperature, 
      which has a carrier density cm221047.8 ×=n -3, and resistivity 72.1/1 == σρ µm•cm. 


