
60

графита (графит - оксид графита (оксид графена) - графен) является чрезвычайно
привлекательным и для возможного синтеза из нитрида углерода его оксида, оксида
нитрида углерода [1], как изоструктурного аналога оксида графита. Интенсивные
попытки были предприняты, для того чтобы получить оксид нитрида углерода. Однако
успешный маршрут превращения графита в оксид графита не совсем является
подходящим для превращения нитрида углерода C3N4 в его оксид, а затем и в азаграфен.
В настоящем докладе мы впервые представляем результаты о получении новых
веществ в виде оксида нитрида углерода и многослойного азаграфена (или
восстановленного нитрида углерода) как изоструктурного аналога многослойного
графена (восстановленного из оксида графена). Многослойный азаграфен образуется
при восстановлении гидрохиноном водорастворимого оксида нитрида углерода
((C3N4)О), впервые синтезированного нами при пиролизе либо меламина [1], либо
мочевины [2].
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We implemented optical technique for testing of full-size pyrotechnical rocket
generators of aerosols utilized currently both for the protecting of agricultural crops from hail
damage as well as in the experimental modification of precipitation [1]. The elaborated
method allows tracking the dynamics of the process in climate chamber and fast calculation of
cloud parameters and ice/water droplet-forming process. Powerful cumulonimbus cloud is a
metastable system, in which to cause precipitation enough only a small external influence.
Along with the thermodynamic phase instability in clouds take place the instability of electric
origin. The processes of condensation and coagulation evolve on the background electric
fields in the atmosphere and the formation of electric charges of the droplets and crystals [2,
3].

We report on experimental study of electrical methods of exposure on warm cloud to
induce precipitations. We investigated the direct impact of high electric field in clouds that
affect the phase and microstructure transformations of atmospheric moisture, to regulate the
development of rainfall process. Corona induces the water drops falling down at temperatures
of testing clouds +2ºC. The estimated efficiency of corona impact at field strength 104 V/cm
was close to expose of hygroscopic reagent on testing cloud. The mean size of registered
droplets was slightly bigger than mean size cloud droplets 20-30 µm whereas density of
deposited droplets decreased dramatically with decreasing of field strength. The second
approach presented in this work is investigation of impact of electrically charged aerosols on
testing cloud. We demonstrate high efficiency of the initiation of rainfall induced by sprayed
charged particles of Portland cement. The methods of introducing and parameters of charged
aerosols are under discussion.
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In summary, we have performed studies of efficiency of wide class of commonly used
for weather modification reagents as well as the efficiency of experimental impact methods on
testing clouds. We demonstrated that counting of particles and determination of its density
and size is possible directly in climate chamber as well as dynamics of particles deposition.

This work was supported by the STCU project #5841 “Dynamic testing of full-size
rocket aerosol generators utilized for impacting on atmospheric processes.”
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The rapid progress in nanotechnology provides new materials with unique
photophysical and surface properties. All-optical switching is necessary to achieve ultrafast
and ultrahigh bandwidth information processing. The basic challenge is to design an ultrafast
energy-efficient all-optical switch that exhibits high contrast, low-power operations, along
with photo and thermal stability and flexibility to reconfigure and tune its characteristics. The
prospect of using energy-efficient natural photoreceptors optimized over centuries of
evolution to meet these requirements is extremely fascinating. Thus the evolution has led the
light, as the source of information, to be caused the appearance, development and
improvement of different nature visual systems. The majority of them are based on G protein-
coupled receptor (GPCR) rhodopsin that absorbs light quantum thus initiating of enzymatic
cascade of phototransduction in photoreceptors.

Optogenetics, one of the modern biological techniques, involves the use of light to
control cells in living tissue, typically neurons, which have been genetically modified to
express light-sensitive ion channels, like channelrhodopsin, halorhodopsin, and
archaerhodopsin. Another rhodopsin application in nanobiotechnology involves the unique
properties of cephalopoda molecule, that it is bistable and as a result – photoreversible. This
means that in the case of invertebrate pigments, both the rhodopsin and its photoproduct
metarhodopsin are chemically stable. Thus photochromic retinal protein from rabdomeric
cephalopoda membranes has emerged as an outstanding material for biomolecular photonic
applications due to its specific properties and advantages. Unlike the vertebrate photoproduct,
metarhodopsin II, there is no separation of the all-trans retinal chromophore (toxic product)
from the opsin. Octopus rhodopsin molecules (OctR) maintain their functional activity at
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