Vacha Martin, Associate Prof.
Department of Organic and Polymeric Materials

1. Outline of research results in 2010

In our research we use single-molecule spectroscopy to study nanoscale

structure and optical/electrical properties of organic and polymeric materials.
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Mapping of emitting sites in single conjugated polymer chains

Using high-resolution single-molecule imaging we carried out mapping of the
emitting sites of the conjugated polymer MEH-PPV with a wide range of molecular
weights and in different polymer matrices. From the fact that the average spatial
jumps of the emitting site do not depend on time we concluded that the exciton is
migrating over the whole chain rather than being confined in isolated domains.

Photophysics of single conjugated polymer chains in solution

All single-molecule studies on conjugated polymers have so far been done in a
solid state. To examine the photophysical properties of a single chain of MEH-PPV
in its thermodynamically relaxed state we carried out experiments in a concentrated
solution of polystyrene as a good solvent for MEH-PPV. Unlike in the solid state,
single MEH-PPV chains in solution show no blinking, reduced photobleaching and
long-range exciton migration. The significantly reduced energy loss in the chain in
a relaxed state is a potentially important result from the applications point of view.

Structure and optical properties of light-harvesting antennae of green
photosynthetic bacteria

Chlorosomes, the antennae of green photosynthetic bacteria, absorb light and
transfer the absorbed energy with very high efficiency, and together with
conjugated polymers they continue to attract attention as models of high efficiency
optoelectronic devices. We investigated the chlorosomal antennae on single particle
level with the aim to study the relationship between their inner structure and optical
properties. We used wild-type and mutant chlorosomes from the green
photosynthetic bacterium Chl. tepidum to obtain information on the extent of inner
structural disorder and orientation of the exciton transition dipole moment, and
based on the results we proposed a structural model for the pigment organization
inside the chlorosomes.
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