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EFFECTS OF APPLIED ELECTRIC FIELDS ON LINEAR AND
NONLINEAR INTERSUBBAND REFRACTIVE INDEX
CHANGES IN SEMI-PARABOLIC QUANTUM WELLS
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Abstract : By using the compact density matrix approach and displacement harmonic variant and numerical calculation meth-
ods, the linear and nonlinear intersubband refractive index changes (RICs) in a semi-parabolic quantum well with applied
electric field were investigated in detail. Numerical calculations on GaAs were performed for the dependence of RIC on the
incident optical intensity, the frequency of confined potential of the semi-parabolic quantum well and the strength of applied
electric field. Results reveal that the RICs in the semi-parabolic quantum well system sensitively ‘depend on these factors.
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~ Fig.1 The total refractive index changes An/n, as a func-

tion of the photon energy hw. The solid line, the dash line,
dot line and dot dash line correspond to the optical beam in-
tensity I being 0, 1.5 x 10°W - m~2, 3 x10°W + m 2and

5x10°W « m™?, respectively
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Fig.2 The total refractive index changes An/n_ versus the
applied electric field F. The solid line, dash line and dot
line correspond to the strength of the applied electric field F
being 0, 3 x10’V - m " and 6 x 10’V + m ™"
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Fig.3 The total refractive index changes An/n, versus the
confined potential frequencies w, of semiparbolic quantum
wells. The solid line, dash line and dot line correspond to
the frequencies w, being 1.7 x10™s ™" 2 x 10™s ™" and 2. 5
x10"s™!

, respectively
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