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ABSTRACT

Kinetics of electron energy relaxation in a triple quantum well structure of
GaAs/Al Ga, As has been investigated. The structure was designed for a 4-level lasing
system. Energy distribution functions of electrons at steady state were numerically

calculated. The results showed that at low operating temperature and low electron
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concentration (n, =1.92x10" " cm™), the distribution functions of electrons in the 4

subband-energy levels were strongly non-equilibrium. Additionally, when the electron

10cm'z) only the distribution functions of

concentration was higher (n, =7.68x10
electrons in the subband FE; and E, remained strongly non-equilibrium, while for
electrons in the subbands E;, and E,, due to the dominant of the electron-electron
scattering processes, they were closed to maxwellian distributions. At high operating
temperature, there were lots of phonon peaks in the calculated distribution functions. As a
results, it was stated that the electron-LO-phonon scattering processes were dominant.

In addition, it was found that the spectral density of gain was strongly dependent
on the effective mass (m; ) of the electron in the subband E5 . For the lasing structure of
parabolic material system of m; = m;a 4+ the results showed that the corresponding laser

energy was 155 meV, while for the non-parabolic material systems of m; = I.Zm*Ga 4, and

* * . . .
my =1.4m, . the corresponding laser energies were 85 meV and 16 meV, respectively.



