EE3115 Applied Optoelectronic Devices

Assignment 1 (Due date: Before of week 5 lecture, 9am Feb 21)

1. Explain the significance of each of the four quantum numbers (n, I, m, s) used to describe
the electron energy of an atom. Draw up an orbital diagram for all possible states for n = 3.

2. Given the mass of electron me = 9.1 x 103! kg and the charge e = 1.6 x 10° C, calculate
the wavelength of
(i) a fastball with speed 45 m/s and weight 145 g,
(i1) a 0.04 eV free electron,
(iii)a 1.2 eV photon.

3. A 1ps pulse of electric pulse with magnitude 10 kV/cm is applied to an electron in GaAs.
Calculate the change in energy of the electron at the end of the pulse.

4. (i) Determine the probability of a state being occupied by an electron at E¢ at room
temperature if the Fermi energy level is 0.3 eV below the conduction band energy.
(i) If the Fermi level is now exactly in the center of the bandgap energy, calculate the
probability of an electron state in the bottom of the conduction band for Si, given the Egfor
Siis1.12 eV.

5. If the velocity of electrons in silicon is 1.4x10° cm/s and 7 x 10° cm/s at 1 kV/cm and 10
kV/cm, respectively, calculate the diffusion coefficient and comment on the result.



