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The enormous effort carried out during the lastadecin the controlled synthesis of 1D
nanostructures has culminated in their outstangedormance in fields such as nanosensors,
catalysis, photovoltaic, miniaturization of devicesicrofluidic, lasers, etc. Within the different
types of inorganic 1D nanostructures those formgdvldle band gap oxide, specifically THO
nanorods and nanofibers, are of especial interexsiuse of their applications in solar cells and
photocatalysis. Recently, we have developed amegedented methodology for the growth of
core@shell Ag@Ti@at low temperature by a plasma deposition proegdurhese nanofibers
are formed by a nanometer-size single-crystal isithieead surrounded by a TiGhell. The
experimental procedure provides the formation dfigh density of Ag@Ti@ nanofibers on
silver substrates at temperaturgd.30 °C by remote plasma enhanced chemical vapasdi®n
of metal organic Ti precursor (Ti-tetraisopropoxidd1P) in an @ MW plasma. The growth
mechanism leading to the formation of these naregibthat we have named volcano-type (see
Figure), is a complex combination of factors bethg most important: i) modification of the
silver substrates by plasma oxidation, ii) releabghe mechanical stress of the silver oxide
substrates through the formation of 1D nanostrestuiii) reduction of the silver oxide in presence
of partially fragmented TTIP precursor and depositf the TiQ shell, iv) preferential growth of
TiO, on metal nanoparticles driven by inhomogeneitiethe plasma sheath and v) formation of
1D nanostructures directed by the focalizationhef electric field lines in the plasma sheath.
Although the determination of the factors that dbote to the growth of Ag@TiOhas been
published previousl§the main objective of this communication is tosemt a thorough analysis
of the role played by the inhomogeneities of tlespia sheath and focalization of the electric field
in the formation such nanofibers. With this aimhese carried out a thorough characterization by
optical emission spectroscopy (OES) and Langmub@rof the plasmas used for deposition and
studied the morphological modifications undergomnette silver at silver/Si substrates when
exposed to @plasma and/or subjected to heating treatments nm foontrolled-size silver
nanoparticles. A preliminary theoretical studytloé modifications of the electric field in the
plasma sheath region because of the presence aff maebparticles supports the great importance
of directionality effects in modifying the trajecyoof particles and, therefore, in the formation of
the nanofibers.
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Fig. 1: Representation of the different stagefieftolcano’-type mechanism of formation of
the Ag@TiQ nanocomposite fibers and the possible effect efitthomogeneities of the
electrical field of the plasma sheath in their fation.
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