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Figure 1. Polarized optical micrograph of one of our
Smectic A mesophases (200 ©C). The order of the
molecules promotes characteristic textures.

PROGRESS
Study of electron transport at the nanoscale

Quantum Mechanics describes with precision the
behavior of the nanoscopic world, but we can only
solve its equations for very simple systems, consisting
of just two or three particles. Researchers from the
UAB have developed a new method for calculating the
behavior of many particle systems, useful for
designing forthcoming electronic devices.
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IN DEPTH
To meet superfluids

Quantum physics analyzes amazing matter properties
that you can only observe at microscopic level and
that face up to the reality that we can see at our
level. superfluidity, as well as superconductivity, are
macroscopic quantum phenomena: superfluids have a
great ability to flow without resistance along thin an
of conducting heat with very low resistance.
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PROGRESS
Silicon nanowires: better if longer

UAB researchers have studied one of the most
promising unidimensional systems for future
applications in the nanoelectronics field: the silicon
nanowires. The scientists have studied silicon
nanowires longer than those analyzed until now, and
have concluded that are more realistic systems and
with a much richer physics.
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PROGRESS
Two more dimensions to explain dark energy

Einstein introduced into his equations a cosmological
constant in order to explain a static universe. Who
would have thought that some years later this same
constant would help to deduce another small detail:
the acceleration of the expansion of the Universe? A
team of UAB physicists has developed a physical
model to conciliate the famous Constant in the
Quantum Field Theory, connecting neutrino
oscillations with dark energy.
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New polyfluorinated liquid crystals

Nowadays liquid crystals are compounds of great interest due to their
applications mainly in the fields of electronics and optics (displays). Molecules
that form them must show thermal, chemical and photochemical stability.
Moreover, these compounds must exhibit liquid crystal behaviour for a wide range
of temperatures. In this work, we have prepared new molecules containing a
large number of fluorine atoms in their structures, which show these
characteristics.
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Liquid crystal behaviour appears under certain conditions, when phases of compounds
show molecular order that is intermediate between that of an ordered solid crystal and a
disordered liquid or solution. These intermediate phases are called mesophases, and the
compounds that lead to them are mesogens. These materials combine properties of both
the crystalline state (optical and electrical anisotropy) and the liquid state (molecular
mobility and fluidity). There are two different ways in which a mesophase can be formed,
and these give rise to the main classes of liquid crystals. If mesophases are generated by
the action of temperature, the liquid crystal is termed thermotropic (these are the most
common and the ones obtained in this study); if they are generated by the presence of a
solvent, they are known as lyotropic. It is very difficult to foresee which molecules could be
active in this field; the only similarity among all the mesogen compounds is the presence
of long carbon atom chains in their structures.

A good synthetic pathway for the preparation of molecules of Scheme 1 has been well
established by our group. They are opened or cyclic compounds containing long carbon
atom chains, which can be completed with hydrogen atoms (hydrocarbon chains) or by
fluorine atoms (polyfluorinated chains).

From the results obtained from the studies of these new compounds, we can conclude: a)
products with hydrocarbon chains linked to the ring by a sulphur atom (S) do not show
liquid crystal behaviour (1-2b,c), however compounds containing polyfluorinated chains
are active (1-2a); b) our new polyfluorinated compounds exhibit, in a range of
temperatures, Smectic A mesophases, where molecules are aligned into layers, ones
parallel to the others (Scheme 1, Figure 1); c) the nature of the heteroatom that link the
chains to the ring is important (2c is not mesogen but 2d it is); d) mesophases of
polyfluorinated compounds appeared at higher temperatures over wider ranges (49.3-57.8
©C for 2d and 183.2-216.6 °C for 2a); e) the length and the position of the chains on the
aromatic ring are also important.

The presence of a high number of fluorine atoms in the molecules enhances their stability
and the probability of obtaining liquid crystals over wide temperature ranges.
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