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We discuss the recent development of formation of mesoscopic structures and kinetics of

morphological transitions in soft matter. Special attention are paid to the so-called interconnected

bicontinuous structures such as a gyroid. It is stressed that there are often intermediate metastable

structures in the process of the morphological transitions. In particular, we describe Fddd structure

and a perforated lamellar structure comparing the experiments of water-surfactant systems and

block copolymers. The unsolved future problems are also emphasized.
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Fig.1 Phase diagram of surfactant-water mixture.b
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Fig.2 Phase diagram of microphase separation in
diblock copolymers.?
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Fig.3 Representative bicontinuous structures. (a) double

gyroid (b) double diamond, and (c) Primitive

surface structures.®
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Fig.4 Phase diagram of monoolein-water system with representative bicontinuous

monoolein is represented at lower right.»
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Fig.5 Molecular structure of (a) ANBC-n and (b)
BABH-n, and a schematic picture of the molecule.
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Fig.6 Phase diagram of (a) ANBC-n and (b) BABH-n.
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Fig.7 (a) Fddd structure and (b) its Bragg spots.
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Fig.8 X-ray scattering intensities in the transition
process from lamellar to gyroid structures in

CisE¢-water mixtures.
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Fig.9 Schematic representations of (a) HPLABC structure

(ABC and spots represent positions of lamellar
layers and holes, respectively) and (b) Least
Stable Fluctuation Mode of lamellar structure..
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Fig.10 2D scattering patterns from Least Stable
Fluctuation Mode of lamellar structure [(a)
perpendicular and (b) parallel to lamellar plane]
and HPLABC structure [(c) perpendicular and
(d) parallel to lamellar plane] with diffraction

indexes..
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Fig.11 Tripods model for HPL structure and DG

structure.
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Fig.12 Phase diagram in the vicinity of microphase

separation temperature..
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Fig.13 Structural transitions from gyroid structure to lamellar structure via Fddd structure.
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