Homework #4
1) GaAs has an Longitudinal Optical Phonon energy of 36 meV, and we usually take this energy to mean the Optical Phonon near k=0.  

a) If you modeled GaAs as a linear diatomic chain with equal spring constants between each atom, what would be the spring constant K in Nm-1?

b) Using the K from (a), what would expect for the Optical Phonon energies for InAs, InP, and GaP?

c) Find the LO Phonon energy values for the three above materials.  How do they compare to your results in (b)?
2) The conduction band electron effective masses for Si and Ge are given below:
	
	Ge (m*/m)
	Si (m*/m)

	m*l
	1.588
	0.916

	m*t
	0.08152
	0.1905


Draw, best you can, or plot using a 3D plotting program, the constant energy surfaces for Si and Ge conduction band electrons.

3) Using the results from our discussion of Phonons in crystals, plot the lattice vibration waves in position, at a fixed t, for Acoustic and Optical Phonons at k=0, and k=π/a.  Describe the relative motion of the atoms for each of these four cases.

4) For GaAs, calculate the amplitude (in m) of the acoustic phonon vibrational wave in a 1mm cube.
