
Module IV: Quiz 

 

1.What is the Fermi surface?  

 

2. Would it be correct to say, it is the surface in the momentum 

space where all fermion states with |k|<|kF| are occupied, and all 

higher momentum states are empty (in the limit of zero interactions)? 

 

3. Is the “the limit of zero interactions” a reasonable assumption? 

 

4. The concept of a Fermi surface exists without a crystal lattice 

potential, correct? 

 

5. What is the relationship between boundary of the first Brillouin 

zone and the Fermi surface of a metal? 

 

6. How to distinguish electron-like and hole-like orbits, watching the 

Fermi surface with the reference to the Brillouin Zones? Specifically, 

assume the magnetic field is applied and check the motion of 

electrons at the electron-like and hole-like orbits. 

 

7. Intrinsic carrier generation in semiconductors – what is that?  



8. What is the dependence of the electrical conductivity (σ) on 

temperature (T) in an intrinsic semiconductor? What is the 

dependence of the Fermi level (EF) on temperature in in an intrinsic 

semiconductor? 

 

9. It is well known that the ground state for an electron in a 

hydrogen atom is as low as -13,6 eV. However, it ends up with much 

smaller energies – in the order of meV – when “hydrogen-like model” 

is applied for donors and acceptors in crystals. What does make the 

difference? 

 

10. At low T, assume very close to 0K, an intrinsic semiconductor 

with a significantly large band gap acts as an isolator. Assume this 

material is doped with donors and its σ is re-measured, again close 

to 0K. Would this material – now having additional source of 

“extrinsic” carriers from the donors  – conduct the current? 

 

11. What are the σ(T) and EF(T) in an extrinsic semiconductor?  

 

10. Why there is a “depletion region” in a p-n junction?  

 

11. What is the temperature limitation for having rectifying 

properties of the p-n junction? 

 

12. What are the mechanisms for the  LED and solar cell operations? 


