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Abstract.  The idea of ferronematics (FNs) – nematic liquid crystals doped with magnetic nanoparticles in low concentrations – originally comes from F. Brochard and P.G. de Gennes with the intent to increase the (otherwise low) magnetic sensitivity of liquid crystals. The experimental realization of these composite materials in a stable form took decades of efforts, and is still in progress. 
Currently, one of the hot topics of the worldwide research is to design nanomaterials that are capable to assemble into functional superstructures in multiple direction. Liquid crystals  themselves are prominent example of materials in which the self-organization (self-assembly) appears spontaneously on different scales. Besides the local ordering on the molecular level, they may form micro/macroscopic superstructures. Self-organization is universal in nature and has an indisputable importance covering all fields of natural sciences, and has also a deep impact in social sciences e.g., in economics, sociology, anthropology, psychology, phonology, etc.
In this talk, I will present the approach to the research of FNs from a completely different aspect – from the perspective of self-organization, where a form of overall order arises due to the local interactions between the components of an initially disordered system. I will  concentrate on different length scales on those self-organization processes and effects which are absent, or considerably modified in the absence of the magnetic nanoparticles.  i.e., the magnetic nanoparticles are used as an organizing medium to induce/modify the self-assembly. The presented results  involve composite systems based on both thermotropic and lyotropic liquid crystals doped) with magnetic nanoparticles of various shapes and sizes. 
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