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ABSTRACT 


The present thesis reports on fiber optic sensors based on surface plasmon resonance 
 (SPR) for the detection of parameters such as refractive index, concentration and 
 temperature. The theoretical models for fiber optic SPR sensors have been proposed 
 and described in detail. 


The SPR based fiber optic concentration and refractive index sensors with 
 bimetallic (silver and gold) layers have been analyzed. The effect of different design 
 parameters on the performance of the sensor is studied in order to attain the best 
 possible sensor configuration. Also, for the concentration aspect of bimetallic layers 
 based fiber optic SPR sensor, the phenomenon of optical absorption has been applied. 


In another important analysis, the influence of temperature on fiber optic SPR 
 sensor's activity has been evaluated. For the above analysis, the thermo-optic effect in 
 fiber core, metal layer, and other concerned layers is incorporated. On the basis of a 
 comprehensive analysis, a few certain conditions are predicted in order to minimize 
 the effect of temperature on sensor's performance. As an extension, a new theoretical 
 model for fiber optic SPR temperature sensor has been proposed. The model is based 
 on the thermo-optic effect in all the concerned layers. The effect of key design 
 parameters on sensitivity and accuracy of temperature detection is analyzed to provide 
 a convincing sensor design. 
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