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instead 264. The minimal energy surface was accordingly mapped 
by changing the values of those none (twelve) factors. Consequently, 
atoms are allowed to move in particular directions dictated by the 
symmetry relations between groups.
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One of the direct proofs for local lattice instability above TC 
in ferroelectric perovskites ABO3 is a weak birefringence [1]. Its 
temperature dependence characterizes local maximum on Δn(T) run, 
with large thermal hysteresis. This is due to a specific co-existence 
above TC of the local lattice instability and non-polar matrix. Bussmann-
Holder et al [2] have theoretically considered temperature range of this 
co-existence as polar micro/nano-regions. However, such instability 
has not been verified yet for antiferroelectric phase transition. That 
is why for model antiferroelectric material lead zirconate PbZrO3, 
in which transition from the paraelectric to aniferroelectric phase is 
realized directly or through an intermediate ferroelectric phase, the 
investigations of the optical, dielectric, electrostrictive properties 
and local electric conductivity measured in nano-scale by means of 
LC-AFM method have been carried out. The goal of these experiments 
was to check if locally breaking symmetry is a common feature for 
discontinuous phase transitions regardless of whether transition 
is realized as the transition to a polar (ferroelectric) phase or to a 
non-polar (antiferroelectric) phase. Similar experiments have been 
performed for solid solutions based on the antiferroelectric PbZrO3. 
The temperature range of the pre-transitional local instability has 
been verified for different phase transformations appearing in these 
solutions.
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In organic electronics the use of self-assembly is one promising 
approach to high yield and reproducibility in device fabrication. Thin 
film transistors have been built from a quinquethiophene self assembled 
monolayer with a yield of one and accordingly integrated circuits 
like bit generators could be realized [E.C.P. Smits et al., “Bottom-
up organic integrated circuits”, Nature 455, 956-959 (2008)]. Three 
elements of the molecule are crucial for the monolayer formation and 
the electronic properties. First the monofunctional anchoring group 
which avoids uncontrolled polymerization, second the flexible dodecyl 
part and third the rod-like quinquethiophene units. The flexible spacer 
groups allow the semiconducting quinquethiophene units to form two-
dimensional crystallographic order. It is the first system reported with 
a long range ordered self-assembled monolayer formed on silicon 
oxide. The formation of monolayers has been followed by atomic force 
microscopy and x-ray reflectivity. The in-plane order of the monolayer 
has been investigated by grazing incidence in-plane diffraction which 
reveals three nicely pronounced Bragg rods already in the submonolayer 
state. Two-dimensional crystals with a rectangular unit cell are deduced 
with up-right standing molecules which are packed in a herringbone 
pattern. Several irreversible effects are observed by heat treatment: i) a 
phase transition where the molecules are tilted 13° towards the b-axis 
of the unit cell is found after a heat treatment at 400K and  ii) a gradual 
increase of the tilt angle with increasing temperature of heat treatment. 
In-situ experiments reveal that the expansion of the unit cell is not fully 
reversible, that the crystallographic order is lost above 520K and that 
the monolayer remains in an amorphous state until 620K. Above that 
temperature, desorption of the self-assembled monolayer is clearly 
detectable by a reduction of the monolayer thickness. No detectable 
monolayer is present above 880K. 

Figure: Chemical structure of the quinquethiophene based molecule used to 
prepare self-assembled monolayers on silicon oxide surfaces
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