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Organic Groove-Free Gratings Fabricated with Self-Assembly
Technology of Banana-Shaped Liquid Crystals

MA Qing-lan, HUANG Yuan-ming”
(College of Physics & Electronic Information s Yunnan Normal University ,

Yunnan 650092, China, E-mail : mql2008ky@ 126. com)

Abstract: Banana-shaped compound 1, 3-phenylene bis (4-butyloxy-benzylideneamine) was
synthesized. Using the analytical methods of nuclear magnetic resonence, ultraviolet-visible
spectroscopy,mass spectroscopy, polarized optical microscopy, differential scanning calori-
metry and laser light diffraction experiment, the synthesized banana-shaped liquid crystal
material was characterized in detail. The results demonstrated that the banana-shaped liquid
crystal molecules were able to assemble themselves into organic groove-free gratings which
could be diversiform defined structures with a periodic modulation of the birefringence index.
Despite the gratings were groove-free, helium-neon laser diffraction experiment showed that
the self-organized optical gratings by the banana-shaped liquid crystal molecules exhibited the
same diffraction patterns as classically ruled gratings.
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Fig. 1
ning bent-core banana-shaped compound 1, 3-

phenylene bis(4-butoxybenzylideneamine).
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Fig. 2 Differential scanning calorimetric curves of the ba-

nanna-shaped compound 1, 3-phenylene bis (4-bu-

toxybenzylideneamine)
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Fig. 3 Textures obtained with polarized optical microscopy to show the self-assembled parallel gratings (a), acutely

crossed gratings (b) and orthogonally crossed gratings (¢) with banana-shaped molecules of 1,3-phenylene bis(4-

butoxybenzylideneamine).
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Fig. 4 Typical photographs of diffraction patterns of a set of crossed gratings self-assembled by banana-shaped liquid

crystal 1,3-phenylene bis(4-butoxybenzylid eneamine). The wavelength of the incident light was 633 nm.
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Fig. 6 Typical photographs of the diffraction patterns of
the fan-shaped and circular optical gratings
formed by the banana-shaped molecules 1, 3-pheny-
lene bis (4-butoxybenzylidenecamine). The wave-

length of the incident light was 633 nm.
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