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摘要： 

指出Kretschmann模型的传统表面等离子共振(SPR)公
式在求解金属薄膜的参数时存在近似性，采用更为严密

的薄膜光学理论，通过薄膜膜系的特征矩阵，得出SPR
衰减曲线。结果表明，SPR近似理论与薄膜光学理论得

到的共振角及反射率幅度存在差别，采用等高线图，全

面地给出共振角差随着金属介电常数的变化规律。进一

步的实验表明，薄膜光学理论所得模拟结果较SPR近似

理论与实验值吻合地更好，证明薄膜光学理论应用在

SPR效应要优于常用的近似理论。最后，采用两种理论

对SPR传感器进行优化设计，结果表明，两种理论所获

得的高灵敏度分布区域差异较大，必须采用薄膜光学理

论提供更精确的薄膜参数，来优化设计高灵敏度SPR传
感器。 
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Traditional Approximate Theory and Thin 
Film 0ptical Theory in SPR
1, 1, 

Abstract: 

Traditional SPR theory is approximate when 
determining parameters of metal film based on 
Kretschmann geometry, and strict thin film optical 



theory is introduced. SPR attenuation curve can be 
obtained with characteristic matrix of film system. 
The results show that there is difference in 
resonance angle and amplitude of reflectivity 
between approximate SPR theory and thin film 
optical theory. Contour map of resonance angle 
deviation shows variation of resonance angle 
deviation under different dielectric constants of 
metal film. Further experimental study shows that 
simulation result of thin film optical theory is more 
consistent with experimental data than of 
approximate SPR theory. Finally the sensitivity of 
SPR sensor is discussed using approximate SPR 
theory and thin film optical theory respectively, and 
as a result, there is great difference in distribution 
region of sensitivity. Optical parameters of metal 
film can be determined more exactly using thin film 
optical theory, and accurate parameter 
combinations must be benefit to design high 
sensitivity SPR sensors.

Keywords: physical optics   surface plasmon 
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