Military University
of Technology
Warsaw, Poland

R\ The 4th Polh-Sovenian International Seminar on
269-27% january 2026

il e

Self-assembled benzo[b]thiophene liquid crystals

\\ Faculty of Advanced

/ Technologies and
‘ Chemistry

with designed dielectric properties for GHz applications

Agnieszka Mieczkowska, Jakub Herman, Natan Rychtowicz, Monika Zajgc, Piotr Harmata

Motivation of research

The development of self-organizing materials follows
two application-driven streams: one in the visible
range, originating from LCD technology, and another
beyond visible light. Recently, liquid crystals have
attracted significant interest in the microwave range,
particularly 10-60 GHz, which is widely used in
wireless communications, including satellite links,
radar, point-to-point systems, and WLANSs.
Operation in this range requires specially designed
liquid crystal cells, with optimized layer thickness,
materials, and fabrication techniques to minimize
losses. The key parameters defining liquid crystal
suitability are tunability T and dielectric loss tand
measured in the GHz range.
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g, - the electric permittivity measured paralel to the optical
axis of the molecule

€, - the electric permittivity measured perpendicular to the optical
axis of the molecule

€ -the real part of the electric permittivity

€ -the imaginary part of the electric permittivity
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Synthesis
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Mesomorphic properties
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°Liquid crystal compounds based on benzo[b]thiophene cores show strong potential for microwave (GHz) applications, as their molecular design enhances

polarizability and leads to increased birefringence, particularly when unconventional rigid cores are employed.
oThe most promising materials are acetylene-linked benzo[b]thiophene derivatives with polar terminal groups, which exhibit the highest birefringence and are therefore well suited

for GHz-range applications.
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