
FYS3400, Spring 2020, final examination  

The examination is oral and with external censorship. The examination will be hold at the e-

room. Altogether your presence at the e-room is required for approximately 55 min. E-rooms 

will be organized via zoom and each candidate receives an individual invitation to the e-room.  

English, Norwegian, Swedish and Danish languages are possible to use for this examination.   

When you enter the e-room, you will be randomly assigned with a topic to present (among 16 

topics in the list) and you will then have 30 minutes preparation time. You can use any sort of 

materials during the preparation. 

The examination itself will take approximately 25 minutes. The examination starts with your 

presentation of the selected topic for maximum of 15 min. Under the circumstances of the e-

room examinations, in advanced prepared slides can be used during the presentations. NB, 

there are no advantages or disadvantages to use 15 min in full or finish earlier – the major 

criteria are: clarity of the evidence and sufficient comprehensiveness. Anyway, the time of 

your presentation will be limited - you will have to be selective and you will also be evaluated 

on how well you have selected relevant materials. If you have not finished in 15 min – your 

presentation will be interrupted. In the rest of the time - 10 min - you will be asked additional 

questions related to either the topic of your presentation or any other topics from the list. 

These questions may be in form of displaying a plot or an equation and asking to explain 

reasons, models, approximations, temperature dependences, etc.      

The feedback on the results of the examination will be delivered to the Study Office 

accordingly.  

Examination questions 
1. Periodic lattices as a result of the interatomic force balance in solids: basic ideas and 

specific interpretation of the ionic bonding, e.g. in NaCl. 

2. Defects in crystals; case of vacancies – reason to occur and equilibrium concentration. 

3. Interpretation of the x-ray diffraction in reciprocal space; Laue condition; Bragg 

planes; Brillouin zones (BZs). 

4. Atomic vibrations in infinite periodic lattices; dispersion relation - ω(k) and group 

velocity - vg(k) in the 1-st BZ of 1D crystal. 

5. Quantization of vibrations; restrictions on k-numbers because of the boundary 

conditions; phonon density of states (DOS) as a function of k and ω in 3D. 

6. Lattice heat capacity; evaluation of different models. 

7. Lattice thermal conductivity; analysis at “low” and “high” temperatures.  

8. Free Electron Gas (FEG) model for electrons in solids: success and limitations. 

9. 3D Free Electron Fermi Gas (FEFG) in the ground state - energy dispersion and DOS.  

10. FEFG k-space in quantum wells and quantum wires and the corresponding DOS. 

11. FEFG at T>0 and its heat capacity in 3D; explanation of the chemical potential (µ). 

12. Energy bands in periodic lattices; the “molecular orbital” and the “electron wave 

diffraction” reasoning; metal vs insulators; reasons for the band overlap.   

13. Effective mass method, re-organizing the electron-lattice interaction into the effective 

mass (m*) parameter allowing to use the FEFG formalism exchanging m with m*; 

interpretations of m*>0 and m*<0. 

14. Hydrogen-like defects; finding electron orbits and energies for hydrogen in vacuum and 

extending the model for a defect in a semiconductor. 

15. Electrons and holes in semiconductors; intrinsic and extrinsic carriers; qualitative 

explanation of the variations in µ as a function of temperature, doping, illumination.  

16. p-n junction; balance between diffusion and drift currents for electrons and holes; 

application of the forward or reverse external bias.  



Schedule for the final oral examination in FYS3400, spring 2020 
 

28/5/2020             28/5/2020  
10.00-10.30 Atteyeh 

10.30-11.00 

 
10.30-11.00 Bergli 
11.00-11.30 

 
11.00-11.30 Blokkdal 
11.30-12.00 

 

break     
13.00-13.30 Corradini  

13.30-14.00 

 
13.30-14.00 Fløvig 

 14.00-14.30 

 
14.00-14.30 Gulli 

14.30-15.00 

 

29/5/2020          29/5/2020 

       
09.00-09.30 Hvidsten 
09.30-10.00 

 
09.30-10.00 Jin 
10.00-10.30 

 
10.00-10.30 Karlsen 
10.30-11.00 

 

break     
13.00-13.30 Millerjord 
13.30-14.00 

 
13.30-14.00 Pedersen 

14.00-14.30 

 
14.00-14.30 Planes Hernández 

14.30-15.00 

 

14.30-15.00 Hammervold 

15.00-15.30 

 

15.00-15.30 Hauge 

15.30-16.00 

 
15.30-16.00 Vatne 

16.00-16.30 

 

 

11.30-12.00 Calder 

12.00-12.30 

 

09.30-10.00 Christophersen 

10.00-10.30 

 

 

14.30-15.00 Reiersen 

15.00-15.30 

 

15.00-15.30 Steinnes 

15.30-16.00 

 
15.30-16.00 Tjøm 

16.00-16.30 

 

10.30-11.00 Madueno Sanz 

11.00-11.30 

 

 


