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Polymerization of metal nanoparticles caused by
absorption of multiple photons from a femtosecond
laser in near-field and assisted by plasmon resonance
1s a new fundamental problem of condensed-phase
chemistry. The aim of this project is to study
mechanisms of plasmon-assisted multiphoton
photopolymerization using various types of metal
nanoparticles and polymers, and to create 3D-
structures in polymer films, which can be utilized
for recording of information on an information
medium. Such 3D-structures can be useful for
industrial applications for two reasons: 1)their size
1s significantly smaller than the diffraction limit
of the traditional optics making i1t possible to reach
a recording density much higher than that achieved in
the currently used information mediums ; 2)due to
different positions of the plasmon resonance and
different dielectric conductivities of the
surrounding medium, 1t 1s possible to record
information more than once in the same volume using
different laser wavelength. Properties of the 3D-
structures will be studied by the near-field
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microscopy (scanning tunneling microscope (STM),
atomic force microscope (AFM), near-field scanning
optical microscope), Fourier IR microscopy, and
electron microscopy. The electric field profile in a
vicinity of nanoparticles will be calculated
numerically by the FDTD (Finite Difference Time
Domain) method using a self-developed computational
pcakage. The electronic structure of nanoclusters
will be studied by quantum-chemical methods. In
addition, the dependence of rate constants of
chemical reactions in clusters on the relative
positions of polymer fragments and nanoparticles will
be evaluated. Results of the theoretical calculation
will be compared with the experimental data.

Coherence chemistry, multi-photon polymerization,
femtosecond laser excitation, plasmon nanoparticles,
plasmon resonance
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(Information recording in multiphoton polymerization processes assisted

by plasmon metallic nanoparticles under femtosecond laser excitation)
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