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Optical Properties of Molecular Superorganizates
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Molecular superorganizates imply that the structures are designed and arranged in different organic
molecules individually, with the result that they reveal a unique phenomenon, an excellent property

and something new.

LB technigue would be useful for constructing molecular superorganizates.

A review of the optical properties of organic thin films, such as non-linear opties, photoelectric
effects, and photochromism, is presented with this in view, Furthermore, the possibility to control
and modify polar structures, molecular interactions, molecular heterojunctions, and photochemical

reactions by organizing molecules is discussed,
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Fig. 1 Schematic illustration of LB film structures. a: X-type, b : Y-type, ¢c: Z-type,
d: hetero-type, e: alternating hetero-type

Table 1 Possibility te control the LB film strue-
tures and functions.

Monomolecular | extra thin film
layers large interface
lage surface
homogeneous film
periodical layers
Orientated anisotropy
layers interaction between layers
aggregation
chemical reaction
Hetero-type distance between molecules
monomolecular | interaction between molecules
layers molecular heterojunction
polar structure
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Fig. 2 Chemical structures: merocyanine dye
I, which shows protenation-deprotonation
steps, hemicyanine dye Il and nitroazobenzene
dyeTl.
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Fig. 3 Schematic illustration of LB film struc-

tures,

{a): monolayer of hemicyanine dye IT

{b): alternating step structure of merocya-
nine dye I and etricosencic acid

{c) 1 alternating step structure of dye Il and
@-tricosenocic acid .

(d) : hydrophobicaily dipped bilaver of dye T
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Fig. 4 Schematic illustration of diacetylene polymerization.
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Fig. 5 The structure of multilayers.

e-h containing two dye (BDA and DTC).

substrate directly.

BDA. was deposited at the distance d
from the substrate: multilayers a-d containing only one dye (BDA) and

DTC was deposited on the
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Fig. 6 Logarithm of the intrinsic current quan-
tum efficiency () versus distance between BDA
and DTC: solid line, BDA only; broken line,
BDA phis DTC. The points a-h are correspond-
ed to the film a-h in Fig. 5.
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Fig. 7 Chemical structures of triphenylmeth-
ane dye IV, bipyridyl dye V, cyanine dye VI
and phthalocyanine VI.
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Table 2 Chemical structures of various long-chain spiropirans.
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Fig. 14 Schematic illustration of molecular
arrangements for 1:2 SP1822: HC18, (a)
J aggregates of a monoclayer on a substrate in
bird-eye view and (b} a moneolayer on water
in broadside view: [}, chromophore ring of
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HC 18. Interaction integral Jmm among mn
monomer molecules calculated using
transition moment M=5, 42 debye, dielectric
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between two charges s=8.4 or 7,4 A,
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