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1. Introduction 4. Dielectric constant 

Liquid crystal-based nanocomposites represent a promising 
frontier in materials science, combining the anisotropic proper-
ties of liquid crystals with the unique characteristics of nano-
particles. This study investigates the previtreous behavior of 
glass-forming E7 nematic mixture-based nanocolloids contain-
ing two structurally distinct nanoparticles: BaTiO3 and C60 full-
erenes.  

2. Materials and methods 

The E7 eutectic mixture, composed of four cyanobiphenyl and 
cyanoterphenol components, exhibits unique glass-forming be-
havior in the supercooled nematic phase, with glass transition 
temperature Tg = 211.2 K. 
Two types of nanoparticles were used to create nanocolloids, 
paraelectric BaTiO3 (ø=50 nm) and C60 fullerenes. Three dif-
ferent concentration were used 0.1 wt.%, 0.5 wt. % and 1 wt. 
% for C60 and 0.05 wt. %, 0.1 wt. % and 0.5 wt. % for BaTiO3. 
Broadband dielectric spectroscopy (BDS) measurements were 
performed with frequency scans from 1 Hz to 10 MHz, and 
temperature range from 178 K to 360 K, encompassing iso-
tropic liquid, nematic, and supercooled nematic phases. 

3. Dielectric spectra 
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The real part of dielectric permittivity (ε') exhibits a pro-
nounced temperature dependence in static domain. In the imag-
inary part of dielectric permittivity (ε"), a clear temperature in-
duced shift of the α-relaxation is observed. With addition of 0.1 
wt. % C60 α'-relaxation disappears. 
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The solid arrow indicates the clearing temperature at  
TC = 332.9 K, related to weakly discontinuous I-N phase tran-
sition. ‘Parallel’ and ‘Perpendicular’ denote dielectric respons-
es resembling those of nematic samples with the probing elec-
tric field oriented parallel or perpendicular to the long molecu-
lar axis, respectively. Introducing even a small concentration 
of C60 results in a shift of the preferred alignment toward the 
parallel-like response. 

5. Loss curve maximum 
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Temperature evolutions of α process primary loss curve maxi-
mum in the nematic phase of E7 and related nanocolloids with 
BaTiO3 and C60 nanoparticles. On the right chart the discontin-
uous change emerges for 0.5 wt. % BaTiO3. The loss curve 
peak ε"peak(T) shapes strongly depend on NPs types and con-
centrations. 

6. Summary 

Broadband dielectric spectroscopy of E7 revealed strong tem-
perature-dependent dielectric behavior and a shifting  
α-relaxation across phases. Adding nanoparticles modified this 
response: C60 suppressed the α-relaxation at 0.1 wt. %, while 
0.5 wt. % BaTiO3 caused a discontinuous change. Even small 
C60 amounts shifted alignment toward a parallel-like dielectric 
response.  
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