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In this study, we develop an optical transduction for
detection of DNA hybridization. After considering existing
biosensors, the physical model adopted is a multi-layer
structure for the present study. The arrangement of layer
sequences and thicknesses might be random, and the testing
sample layer is included. Due to various optical properties of
layers, there exist different degrees of reflection,
transmission and absorption of electromagnetic energy with
multiple reflections inside the multi-layer structure.
Interference effect is considered as the layer thickness is
small. We first derive the expressions for reflectance and

transmittance of the multi-layer structure, which describe the
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energy transport under different combination of optical
properties and thicknesses of layers. For inverse estimation
of optical properties of a specific layer in the structure, the
least squared error method is then utilized. Results of the
inverse analysis should lead to an optimal design for the
experimental measurements. The optical properties of DNA
fragment solution in different degrees of hybridization are
then measured in association with above-mentioned analysis.
As to the controlling of DNA hybridization degrees, the

thermal denaturation is utilized.
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