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STRUCTURE OF CALAMITIC MESOPHASES
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STRUCTURE OF DISCOTIC MESOPHASES |

columnar phases

biaxial phases

uniaxial phases

nematic phase

D. Goldlarb, R. Poupko, and Z. Luz, H. Zimmermann, J. Chem. Phys. 79(8), 16 Oct. 1983



CHEMICAL STRUCTURE OF LOW MOLECULAR MASS DISCOTICS
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1) S. Chandrasekhar et al., Pramama 9, 471 (1977)

2) B. Kohne, K. Praefcke, Angew. Chem. 96 , 70 (1984)

3) J. Billard et al. , Nouv. J. Chim., 2 , 535 (1978)

4) C. Plechock! , J. Simon et al. , J.Am.Chem.Soc.104,5245(1982)



Lyotropic LC-Solutions
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Formation depends on:

- chain stifiness (axial ratio)
- molecular weight
- conceniration

- solubility
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Problems for rod-like polymers:
- viscaosity
- gelation or crystallization at BT
- limited temperature stability
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Demus, Dietrich and Richter, Lothar, Textures of Liquid Crystals, Verlag
Chemie, Weinheim, New York, 1978.



PHASE BEHAVIOR OF A THERMOTROPIC LIQUID CRYS1AL

1988)

(Finkenzeller, Kontakte
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VARIANTS OF POLYMORPHISM IN CALAMITIC LIQUID CRYSTALS

monomorphism N trimorphism BAN
A CAN
B GAN
C BCN
E EBA
BCA
dimorphism A N CDA
BN FCA
CN GCA
GN GBA
BA
CA tetramorphism BCAN
EA GCAN
CD GFCA
BC GBAN
EB EBAN

pentamorphism GBCAN

N = nematic (or cholesteric for chiral compounds)

A, B...G = smectic A, B....G

After: Demus, Dietrich and Richter, Lothar, Textures of Liquid Crystals,
Verlag Chemie, Weinheim, New York, 1978



The Most Frequently Occuring Textures of the Different Structure Types

Structure Type

Texture

Nem-
atic

Chole- Blue
steric phase

hexa-
gonal

Sg S

mono- twisted
clinic

SE Sg Sp

isotropic

homeotropic

homoegneous

marbled

planar

stepped drops

mosaic

schlieren

simple
focal conic

broken
focal conic

After: Demus, Dietrich and Richter, Lothar, Textures of Liquid Crystals, Verlag
Chemie, Weinheim, New York, 1978.



Fig. 1.10. a X-ray pattern of a non-oriented nematic sample
b X-ray pattern of a nematic sample oriented in
a magnetic field orthogonal to the direction

of the X-ray beam

Birendra, Bahadur, Liquid Crystals Applications and Uses, Vol. 1, Wo;fcé
Scientific Publishing, Singapore, New Jersey, London, Hong Kong, 1990
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Pershan, P.S., Structure of Liquid Crystal Phases, World Scientific Notes In
Physics, Vol. 23, World Scientific, Singapore, New Jersey, Hong Kong, 1988
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Gray, G.W. (Professor of Organic Chemistry University of Hull, UK, and Goodby,

JW.G., (AT&T Bell Laboratories), New Jersey, Smectic Liquid Crystals, Textures

and Structures, Leonard Hill, Glasgow and London, Hayden & Son, Inc.
Philadelphia, 1984.



X-RAY SCATTERING CURVES OF A SLCP
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Fig. 8.27. Density-temperature plots (p vs. T for n-an)
+-(+-n-dodecyloxvbenzylideneaminoicinnamate
(from [93]u.

Kelker, Hans and Hatz, Rolf, Handbook of Liquid Crystals, Verlag Chemie,
Weinheim, Deerfield Beach, Florida, Basel, 1980.



MIXTURES OF LOW MOLAR MASS LIQUID CRYSTALS

MISCIBILITY RULE OF SACKMANN:

-Z. physik. Chem. 213, 145 (1960)
LOW MOLAR MASS LIQUID CRYSTALS EXHIBITING THE SAME

MESOMORPHIC STRUCTURE ARE MISCIBLE OVER THE WHOLE
RANGE OF CONCENTRATION.
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— ENLARGEMENT OF 1L RANGE ESPECIALLY TO LOWER
TEMPERATURES
— ADJUSTMENT OF VARIOUS PARAMETERS OF THE MATERIAL

(viscosities, elastic constants, electric field
behaviour etc.)

MIXTURES ENABLED A COMMERCIAL APPLICATION OF
- LIQUID CRYSTALS
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