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microscopy (FCPM).13�19 In this approach, the absorption and
fluorescence transition dipoles of the dye molecules spontaneously

follow n(r) while the dye molecules homogeneously distributes
within the LC sample. Two-photon excitation fluorescence

Figure 1. Alignment of amphiphilic dye molecules in the calamitic and discotic micelles. (a) A schematic of the self-oriented DiOC18(3) dye molecules
(red) having anisotropic aromatic cores along the axis of a cylindrical SDS/1-decanol micelle. (b) A schematic of alignment of the dye molecules along
n(r) in the calamitic nematic phase. (c) A schematic of alignment of the dye molecules along n(r) in the cholesteric phase formed by the cylindrical
micelles. (d) A schematic of the oriented self-assembly of DiOC18(3) dye molecules (red) in a discoid SDS/1-decanol micelle (note that the
hydrocarbon chains of the dye molecule are about 2 times longer than those of SDS). (e) A schematic of alignment of the dye molecules in the discotic
nematic phase. (f) A schematic of alignment of the dye molecules in the cholesteric phase formed by the discoid micelles. (g) The orthorhombic micelles
of nematic liquid crystals originate the different nematic phases by different orientational fluctuations, giving rise to (h) discotic nematic phase and (i)
calamitic nematic phase. Molecular structures of (j) the amphiphilic molecule of sodium decyl sulfate (SDS), (k) chiral agent molecule of brucine sulfate
heptahydrate, and (l) the dye molecule of DiOC18(3). We note that the schematics a�i represent highly idealized models of micelles and their self-
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polarizing microscopy (2PEFPM) works in a similar way but
excites the dye molecules through the two-photon absorption
process using a pulsed laser beam and provides images with higher
spatial resolution with a stronger sensitivity to the molecular
orientations patterns.16�18 By use of linearly polarized excitation
and fluorescence detection, the FCPM and 2PEFPM techniques
yield 3D patterns of fluorescence intensity that visualize the 3D
structures of n(r).14�18 Furthermore, 2PEFPM is capable of
dynamic imaging of various fast processes related to field-induced
transformation of 3D director fields in thermotropic liquid
crystals.20 The rodlike fluorescent probe dyes are commonly
employed to visualize n(r) of thermotropic LCs by detecting the










