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Name		_______________






Total		_______________


All answers should be given in eV or Å and related units where appropriate, and SI unless otherwise specified. All answers should be given numerically wherever possible unless otherwise stated.

Show your work.





1.  Calculate the theoretical bulk modulus for Rb; compare to the experimental value. (10)















2.  Find E2 per atom (in eV2) of Rb treating it as a 3D free electron gas at 0T. (10)


















3.  From electrical conductivity measured at 295 K for Cs, find the value of the time constant that limits the conductivity at that temperature. (10)






















4.  Calculate the theoretical Hall coefficient for K. Compare to the experimental value. (10)


















5.  Derive the density of states for a 2D free electron gas. (10)



6.  The atomic density in deep space is ~1 atom/cm3. Assume it is a plasma of H ions and electrons.
For the electrons, calculate:

a.  Fermi wavevectorv  (SI units) (5)









b.  Fermi energy (eV) (5)









c.  Fermi temperature (5)







d.  rs parameter (mm) (5)




7.  Given a 2D crystal with square lattice of side 2.50 Å.
a.  Sketch the reciprocal lattice and the 1st and 2nd Brillouin zones. Give dimensions. (5)


















b.  For a valency of 1, find the radius of the Fermi circle in Å-1. For the 2D lattice we have worked out that  (5)










c.  Sketch the Fermi circle in a reduced zone scheme below. (5)










d.  For a valency of 3, find the radius of the Fermi circle in Å-1. (5)








e.  Sketch the Fermi circle in a reduced zone scheme below. (5)













8.  Assume an atom with an rs parameter of 1.72 Å: 
a. Calculate the valence electron concentration (SI units) (10)











b.  If the valency is 1, what is this element? (5)


c.  If the valency is 2, what is this element? (5)




9. a.  Sketch f()vs.  for a 3D electron gas at T~4000K. (5)

[image: ]


For the electron gas, find the occupation probability for a state 0.500 eV 
b. below and c. above the chemical potential for a temperature of 4000K. 
d.  Do your results agree with your plot above?. Discuss (briefly) and indicate on the plot the relevant values. (15)
























10.  For a 2D square lattice with lattice constant a, fill in the table and plot 8 of the  lowest lying sets of bands (in energy at k=0) in the [11] direction. Label the various energies in terms ofand the k values in terms of ∏ and a. Generate the table below, then sketch the bands. Label the axes and bands and plot and the bands below. (20)
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