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Recent experiments and theoretical studies on highly frustrated nematic liquid crystals cells 

have demonstrated the possibility to induce, inside a calamitic phase, a transient bulk biaxial order 

to connect topologically different nematic textures. This is, for instance, the case of a nematic π-

cell, in which a strong electric field induces a splay to bend transition without any director rotation, 

by means of the exchange of two eigenvalues of the tensor order parameter Q of the nematic 

material. The electric switching between these two different nematic textures is due to the formation 

of a transient bulk biaxial wall,effect which is known as “nematic biaxial order reconstruction”[1-7]  

This work will present experimental results and numerical investigations, based on Q-tensor 

description, about the possibility to control the electrically induced biaxial order reconstruction 

threshold inside a π-cell by modulating the electric signal. These results are relevant both from a 

fundamental point of view, for a better understanding of the nematic order, and for applications, as 

they allow to decrease the amplitude of external fields inducing nematic order reconstruction. Note 

that order reconstruction is, for instance, always present in all kinds of known bulk bistable devices, 

even when only defects are created or destroyed. This is the case, for instance, of “zenithal bistable 

electro-optical devices” [8] and “postaligned bistabile nematic displays” [9]. 
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