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Recently, a consistent molecular mean-field model has been developed by Raikher et al. for the field-

induced shift of the temperature of the equilibrium isotropic-nematic (IN) phase transition (clearing 

point) in ferronematics [1]. It has been shown that depending on the anchoring conditions on the particle 

surface, the particles might either increase or decrease the clearing temperature of the suspension and that 

the expected range of the effect depends on the material parameters of the ferronematic.  

In our previous work [2] we have proven that ferronematics composed of calamitic liquid crystals and 

rod-like magnetic nanoparticles can be just as effective in demonstrating the magnetic field induced 

isotropic-nematic phase transition as undoped bent-core nematics [3]. The magnetic field for the 

induction of IN transition was in range of 10 T while for pure calamitic liquid crystals magnetic fields of 

order of 100 T are required as simple thermodynamic model predicts [2]. 

In the presented work we investigate the influence of an external magnetic field on the isotropic-nematic 

phase transition temperature of the bent-core 4,6-dichloro-1,3-phenylene bis (4'-(10-undecenyloxy) 

biphenyl-4-carboxylate, - 11DClPBBC) liquid crystal doped with spherical magnetic particles of various 

volume concentration. The obtained results show for example a very big reduction of the critical field of 

the magnetic Freedericksz transition from 1.05 T to 0.36 T due to doping (for volume concentration 

2×10
-4  

and thickness of sample D=5 m).  We induced IN phase transition by means of magnetic field 

up to 10 T also. Moreover, the experimental results justify the theoretically predicted negative shift in the 

temperature of the IN phase transition too. The measured quadratic behaviour of shift of IN phase 

transition temperature was explained by means of mean field model as well as simple thermodynamic 

model in paper [2]. 
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