
Spring 2016  EECS 232: LIGHTWAVE DEVICES Prof. Ming C. Wu  

HW #4 (For practice only. You don’t have to turn it in.) 
 
1.   Use the parameters in Appendix K of Chuang’s book (Table on next page), calculate the 

conduction, heavy-hole, and light-hole band energies for In1-xGaxAs/In0.52Al0.48As quantum 
well structures where the barrier In0.52Al0.48As is lattice-matched to InP substrate, for x = 0.7 
(tensile strained)? 
Note: Use linear interpolation for the material parameters of In1-xGaxAs. For example,  
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2.   Using infinite potential well model, and assume all quantum wells are 10 nm thick, find the 
electron-heavy hole (Ee1 – EHH1) and electron-light hole (Ee1 – ELH1) transition energies for the 
for In0.3Ga0.7As (same composition as Prob. 1) quantum well.  

3.   Find the in-plane effective masses of the heavy and light holes for the quantum well in 
Problem 2. What is the ratio of the peak optical gain obtainable for 1

1
e
hhE and 1

1
e
lhE  in this 

quantum well? 

 


