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Aggregated molecular systems are current subject of interest due to their intriguing optical and electronic proper-
ties. Among the various possible associates of chromophores, J-aggregates have attracted a high degree of attention
due to their unique photophysical properties. The self-association of dyes 1n solution or at the solid-liquid interface 1s
a frequently encountered phenomenon in dye chemistry owing to strong intermolecular van der Waals-like attractive
forces between the molecules. One of the most important drawback of organic dyes 1s their low photo-stability which
reduces the possibility of their commercial utilization. In this work we employ the strategy of dye re-crystallization
from oversaturated matrix in order to enhance material’s durability. One of the main advantages of cyanine dye 1s
ability to form emissive J-aggregates, good miscibility and incorporation into liquid crystalline matrix. Interesting 1s-
sue regarding the control of optical properties of photonic materials, 1.e. by external electric field, is the utilization of
liquid crystals (LCs) as matrices for organic dyes. The number of organic dyes that can be successfully incorporated
into liquid crystalline matrix, 1s limited. Therefore, there 1s a necessity to design and synthesize new dyes, which can
be suitable for LCs matrices. TDBC dyes meet this condition.
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For water solution case the decay
curve appears to be not single-
exponential and describes by two
exponential decays with average
lifetime t,, ~ 130 ps (1). In LCs
luminescence decays are also fit-
ted by two exponential curves
with average lifetime t,,~ 1.21 ns
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(a) Absorption (blue) and luminescence (red, Aexe = 530
e nm) spectra of TDBC J-aggregates formed in LCs. (b) Lu-
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(2), IRF (3) a ti2me,is 4 minescent image of TDBC J-aggregates formed in LCs.
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We have shown that introduced in this work strategy of incorporating dyes like TDBC, exhibiting the
strong emission 1n aggregated form, into LC matrices might be beneficial for the emissive LC materials.

Moreover, presented system proves ultra-high photostability. Such feature is desired for construction of
opto-electronic devices.



