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Abstract

The transmission matrix method is used to study the transmission characteristics of a one-dimen-
sional symmetric structured optical quantum well (AB),,(CDDC),(BA)» constructed with materials
with positive and negative refractive index, and compare with the full positive refractive index
materials. The results show that when the barrier layer (AB)m(BA)n of the optical quantum well is
a mixed structure of positive and negative refractive index materials, the three transmission peaks
of the transmission spectrum are narrower than the transmission peak of the optical quantum
well of the full positive refractive index material, and the forbidden band becomes wider. When
the well layer (CDDC), is a material mixing structure, the transmission spectrum only shows a
transmission peak at the center frequency position, and the transmission peak becomes wider;
when the barrier layer and the well layer are simultaneously mixed structures, the transmission
spectrum is only one transmission peak appears at the center frequency position, and the trans-
mission peak becomes narrower, and the forbidden band becomes significantly wider. When the
barrier layer or the well layer is completely negatively refractive, the transmission spectrum ex-
hibits transmission peaks, the transmission peaks become wider, and the forbidden band widen-
ing. The study of the transmission spectrum characteristics of the optical quantum well con-
structed with a mixture of positive and negative refractive index materials provides a theoretical
basis for the design and manufacture of new optical devices.
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Figure 1. Transmission of (CDDC),y and(AB);(BA);
[ 1. (CDDC),, F(AB);(BA); B 5T1E
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Figure 2. Transmission of (AB);(CDDC),(BA); when the barrier layer is a mixed structure
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Figure 3. Transmission of (AB);(CDDC),(BA); when the well layer is a mixed structure
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Figure 4. Transmission of (AB);(CDDC),(BA); whenn,=n,=-3.7,n,=n4=1.5
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