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Abstract 

Silicon photonic crystal nanobeam cavity (PCNC) plays an important role on light-matter interactions due to its 
ultra-small mode volume and high quality factors. For its compatibility with on-chip integration and CMOS 
process, PCNC acquires promising future in the biosensing production. We will research the band-gap structure 
and the light field localization of PCNC, develop novel PCNC design with high quality factor and extreme-small 
mode volume. In this way, we can significantly enhance the light field of PCNC, realize ultra-sensitive and label-
free detection of single molecule DNA in experiment. Furthermore, we will complete the experimental 
verification, and achieve rapid label-free parallel detection of a variety of different biological samples. In 
summary, the research results will provide theoretical guidance and technical support for developing high 
performance photonic integrated biochips. 
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