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Electronic Energy Properties of the Fibonacci Quantum Wells Structure

Luo Min, Cheng Ziheng, Bao Jianyang
(College of Science, Physics Teaching Lab, Nanjing Forestry University , Nanjing 210037, China)

Abstract: The electronic energy expression S,,(E) for one-dimensional Fibonacci quantum wells structure has been de-
rived. For a selected range of parameters of semiconductor materials, the characteristics of the electronic level versus
the well width have been calculated in numerical methods, and the influence of temperature and the height of the barrier
on the curves of S,,(E) -electronic energy has also been analyzed.
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Fig.1 (a)One dimensional rectangular quantum wells structure;

(b)the square potential of the fourth Fibonacci quantum well structure
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Fig.2 (a)(c)(e)Plot of transfer matrix element S..(E)as a function of energy E for an electron in the single well,
F, (double wells)and F, (triple wells) rectangular Fibonacci quantum wells, respectively; (b) (d) (f) Energy-level
spectra for single well, ¥, (double wells)and F, (triple wells) rectangular Fibonacci quantum wells structure,
respectively. The effective mass m’, =0.067m,, , m, =0.108 5m, ,the barrier width b,=2.5 nm, b,=2.0 nm,
the well width a=10.0 nm, the barrier height V,=0.375 eV
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Fig.3 The energy levels of the F, (nine wells)Fibonacci quantum
well as a function of the well width. The effective mass
m.,, =0.067m, , m, =0.108 5m, ,the barrier width b,=2.5 nm,
b,=2.0 nm,the barrier height V ,=0.375 eV
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Fig.4 The energy levels of the F, (nine wells) Fibonacci quantum

well as a function of the barrier height. The effective mass

m. =0.067m, , m, =0.108 5m, ,the well width «=10.0 nm, the

barrier width b,=2.5 nm, b,=2.0 nm
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Fig.5 The energy levels of the F, (3 wells)Fibonacci quantum well as a function of the temperature. The effective mass m’, =0.067m, ,

m, =0.108 5m, ,the well width a=10.0 nm, the barrier width b,=2.5 nm, b,=2.0 nm. The barrier height V,=0.375 eV
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