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Complex structures and behavior that we see in Nature is repeating in multitudinous material 

systems at vastly different length scales. This strongly suggests the existence of universal 

rules that govern emergence of such similarities. Although there is no general theory for 

complex systems, this does not stop us from experimentally exploring controlled creation of 

complex structures and behavior, inspired especially by biological organisms. In this talk, 

I will present a novel methodology to fabricate complex structures and to facilitate emergence 

of complex behavior from completely different materials systems at different length scales. 

The methodology exploits self-assembly and self-organization far from equilibrium when the 

system is highly nonlinear and subject to strong fluctuations [1-4]. I will first present how the 

triple mechanism of nonlinear interactions, feedback and fluctuations can be utilized, 

controlled and steered towards fabrication of complex structures and behavior of various 

materials systems, then, I will show demonstrations of the methodology in diverse systems 

ranging from silicon atoms to colloidal nanoparticles to microorganisms to sub-10 nm 

particles. 
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