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Nanophotonics has been extensively studied with the aim of unveiling and exploiting 

light–matter interactions that occur at a scale below the diffraction limit of light. From the 

viewpoint of information, novel architectures, design and analysis principles, and even novel 

computing paradigms should be considered so that we can fully benefit from the potential of 

nanophotonics for various applications. In this talk, we first present some fundamental and 

emergent attributes associated with optical excitation transfer mediated by optical near-field 

interactions. Toward achieving a computing paradigm that surpasses the classical von 

Neumann architecture, we describe stochastic solution searching, which exploits the 

spatiotemporal dynamics of optical excitation transfer [1]. Second, we show information 

security applications based on near-field applications, together with their theoretical and 

experimental foundations [2]. Finally, we present a stochastic analysis of light-assisted 

self-organized material formation in order to gain a deeper understanding of the underlying 

physics [3]. We consider that a common feature across all of these demonstrations is the 

extraction of “intelligent” functions and behaviors from an information-based standpoint—an 

idea represented by the title of this talk, “nanointelligence”. 
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