Test for Periodic Potential Lab
1. What is the mass of electrons in vacuum?
a. m0
b. 2m0
c. 4m0
2. Is the electron mass in a crystal equal to the free electron mass?
a. Yes
b. No

3. How are electrons represented in a crystal?
a. As plane waves
b. With Bloch functions

c. Neither of the above

4. What is the best representation of a realistic crystal potential?

a. With periodic Coulomb potentials
b. With periodic square well potentials

c. As periodic triangular potential
5. Assume periodic square well potential. What happens to the width of the band when the thickness of the barrier decreases and the width of the well is kept constant?

a. increases
b. decreases
c. stays the same
6. Assume periodic square well potential. What happens to the width of the bands when the height of the barrier increases and the width of the well is kept constant?

a. decreases
b. increases
c. stays the same
7. It is well known that periodic crystal potential opens gaps in the dispersion relation. What happens with the width of the gaps at higher energies?
a. increases
b. decreases
c. stays the same
8. Now let us consider Coulombic periodic potential. What happens to the energy gaps in this case when increasing energy?

a. Increase

b. Decrease

c. Stay the same

9. It is well known that in a Coulomb potential the energy level separation decreases with increasing energy. What can we say about the width of the bands?

a. Increases with energy

b. Decreases with energy

c. Stays the same

10. It is well known that once the energy band structure is determined, then the effective mass at a particular energy can be extracted as:
a. Being proportional to the curvature of the bands
b. Being proportional to the slope of the bands
c. None of the above
11. Larger curvature of the bands means
a. Smaller effective mass
b. Larger effective mass
c. None of the above
12. The electrons behave as almost free electrons if the square potential is such that the
a. Barrier width goes to zero
b. Barrier height goes to infinity
c. None of the above
