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smectic A focal conic domains

smectic A textures

Georges Friedel
1922

__— between clean glass plates
(n parallel to the glass, unconstrained in-plane)

smectic A

cyclides of Dupain - parabolic

Nl

a) c=(Zo-f)=<-

i
circle 0.

SRS
RO
SRR
LSRR

(IR
SRR

AP
I

| crcleb (e

B cx(Zo-N>-F

z

circle @ Nais«um
f layer at Zo
ulx,y,2)
o N N
\generating

</

—

a e
circle b s@$?2‘1

SS22

| SSE=

1
©0.3)

J.C. Maxwell from amazon.com

\.




textures - what do they depend on?

+ the phase
+ cell thickness
— optics
— structure
¢ surface treatment
thermal history
— cooling rate
— increasing or decreasing T

adjacent phases
Impurities
flow

inhomogeneities
— quenched disorder
— particles
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freely suspended smectic films
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islands structure vs. handedness

homochiral dipolar heterochiral quadrupolar
p view in reflection
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real time calamitic liquid crystal phases

Structures of Calamitic Nematic and Smectic
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molecular origins of nematics, smectics

hard spherocylinders
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discotic columnar phases
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lyotropics

Amphiphile concentration /wt%

nanoporous silica from lyotropic liquid crystals

A Liquid Solution

Mixture of Solution and Precipitation

Surfactant

e

Inorganic Species

Cooperative Nucleation

Cooperative Aggregation
and Phase Separation

Liquid Crystal Formation
with Molecular Inorganics

Further Polymerization and
Condensation of Inorganics

—

Template | Elimination|

Trumﬁ)rmnlmn
Liquid Crystal lncnrsmmwn of of Precursors to

Formation

Inorganics” Precursor

Aimed Materials

Mesoporous Framework
of Final Product

—_—

Template
Elimination

Title: ORDERED MESOPOROUS MOLECULAR-SIEVES SYNTHESIZED BY A LIQUID-CRYSTAL

’ TEMPLATE MECHANISM
Author(s): KRESGE CT; LEONOWICZ ME; ROTH WJ; et al.

Source: NATURE Volume: 359 Issue: 6397 Pages: 710-712 DOI: 10.1038/359710a0 Published: OCT 22 1992

Times Cited: 9,613 (from Web of Science)

~ 10 of the 20 most cited liquid crystal papers

lyotropic variations

T

Flat Undulated | Bicontinuous | Ribbon-

layers layers Perforated layers networks | phases Columns

Random mesh Im3m

| Egg-cartoon [
2z, Square Hexagonal
SMA | Undulated Hew oty
L“ e
Superundulated = | |
Tetragonal Rhombohedral R
14mm R3m R3c
hierarchical self assembly
[N M~
N> |
( [CraMasO- C" CFu 1O
|\ \ 7 ,’ ’ FQH?;M’“V
AR 7
< ﬁ%‘f .l

aﬁ%@#

@, p2mm O c2mm . pomm Cub:ladd 1240 LOC Cubx Pmdn

V. Percec (Penn)



bola-amphiphiles
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polymers and elastomers

photoactuated cilia
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Maier — Saupe model of the isotropic / nematic transition
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optical properties: polarization rotation coupling to applied fields
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dynamics flexoelectricity
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