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Within several decades, the physics of soft matter has become an expanding branch of science, 

including materials as liquid crystals (LCs). During the past few decades, significant efforts have 

been made to improve their already outstanding properties by doping them with various nanoparticles 

as they   have the potential to modify  the basic properties of liquid carriers. One of such example of 

soft matter are liquid crystals doped with silica nanoparticles which  have also great potential to serve 

as non-volatile memory devices, which can be used for information storage as the information is 

retained even after removing the power. Memory effect was observed mostly in smectic phase of 

ferroelectric liquid crystals [1-3]. Nematic liquid crystals doped with aerosil nanoparticles (NPs) 

exhibit a notable electromechanical [4] and magnetomechanical memory effect [5], where the state 

induced by electric or magnetic fields remains stable even after the fields are removed. In this study 

the impact of electric and magnetic fields on the memory behavior of the nematic LC 4-cyano-4′-

pentylbiphenyl (5CB) doped with non-magnetic aerosil NPs of different size and surface treatment 

was investigated (see Figure 1). 
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Figure 1.  The  electromechanical, and  magnetomechanical memory effect in the composite of 5CB liquid 

crystal and aerosil nanoparticles. 
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