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Abstract(영문): 

Metasurfaces, composed of planar nanostructure arrays that manipulate phase, amplitude, and polarization, 

are emerging as compact platforms for highly sensitive, efficient, and high-resolution bioimaging and 

biosensing. This presentation highlights application-oriented meta-optics for both point spread function 

(PSF) engineering and molecular detection. In the imaging domain, multifunctional PSFs are demonstrated, 

including multifocal arrays for super-resolution, needle beams for extended depth of field, and edge-

enhanced label-free imaging, thereby enabling faster acquisition and robust feature extraction. In the 

sensing domain, metasurface nanostructures are utilized to enhance light concentration and spectral 

selectivity. Representative platforms include fluorescence correlation spectroscopy, surface-enhanced 

Raman scattering (SERS), and a metaphotonic PCR device, demonstrated for the detection of proteins and 

DNA. Collectively, these results provide a practical pathway toward multifunctional, high-performance 

systems and underscore the strong potential of metasurface-based biophotonics in advancing both 

imaging and sensing technologies. 
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