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Abstract

Study of Schroédinger equation in quantum wells with position
dependent effective mass

In this thesis, Schrodinger equation in GaAs/Ga,_, Al, As quantum wells with position dependent

effective mass was solved by use of variational approach. Then binding energy of donor impurity
was calculated from solving the Schrodinger equation in square quantum well and V-shaped
quantum well with both constant and position dependent effective mass by use of two and three
dimensional trial wave functions. The binding energy for various donor positions in quantum
well with constant and position dependent effective mass was obtained and probability density
function of electron was calculated. By applying the magnetic field (perpendicular to growth
direction) the Binding energy was increased and it was found from electron probability density
function that the magnetic field makes the electron more confined in quantum well. Finally a
comparison between the constant and position dependent effective mass binding energies has
been shown.

Key words:

Position dependent effective mass, Quantum well, Binding energy, Donor, Variational approach,
Trial wave function.
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