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librium vapor pressures above small clusters and nanoparticles, also known as the Kelvin (curvature) effect, which considerably restricts growth of 
freshly nucleated nanoparticles. Ions are capable, under certain conditions, of suppressing or even removing the barrier to nucleation in embryonic 
molecular clusters of water. But results of the theories are very uncertain so far.  

Results of the observations of the nucleation and particles formation as well as the special CLOUD experiment results are reviewed and ana-
lyzed in the article. The molecular clusters and nuclei can not be observed by remote sensing techniques like sun-photometers, lidars or satellite 
instruments. The in-situ measurements of the nucleation concentration and particles growth rate are performed in the certain sites only. The obser-
vations and experiments revealed the important influence of the trace gases and organic molecules on the nucleation and particle growth rate. 
Sulphuric acid, ammonia, amines, and oxidised organics play a crucial role in nanoparticle formation in the atmosphere competing with ion-
mediated mechanism. Saturation pressure of the sulphuric acid and organics vapors at the typical atmospheric conditions is much lower than for 
water vapor and at typical atmospheric concentration they are capable of suppressing the nucleation barrier. Nucleation with ions started earlier 
and run faster but the nucleus with sizes  3 nm more than 90 % of clusters are neutral. Ion-mediated mechanism can dominate when sulphuric asid 
and organic molecules concentration is low. But more observations in the different atmosphere layers and locations and experiments at different 
conditions is required to better understanding the ion-mediated nucleation in the atmosphere. 

Nucleation contribution to the aerosol content and properties in the terrestrial atmosphere is also simulated by the special modules included to 
the regional and global models of the atmosphere and climate, e.g. GEOS-Chem and CAM5. Comparison of the simulation and observations has 
showed that in general the averaged model results are in good agreement with observational data at some sites but same biases were revealed at 
some sites too. It requires the further analysis and models developments. Also ion-mediated mechanism contribution was also estimated by the 
simulation not more than 10%. 

Analysis of the observations and models results in the article showed that cosmic rays influencing the aerosol formation also influence the mi-
crophysical and optical properties of the particles. First of all particles size distribution is influenced by nucleation mechanism and relative content 
of the Aitken nuclei increases. Also sulphuric acid can influence the particle refractive index increasing the single-scattering albedo of the aerosols. 
Modern remote sense technique such as the AERONET sun-photometers can measure the spectral AOD and sky radiance with high accuracy and 
the reliable size distribution, refractive index and single-scattering albedo averaged over atmosphere column can be determined from that observa-
tions, but the AERONET inversion algorithm has to be developed to obtain the particles size finer than 50 nm.  

Key words: cosmic rays, the terrestrial atmosphere, ionization, nucleation, aerosols.
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The line profiles like that of the fluorescent Fe K or Co K lines in the X-ray spectra of the active galactic nuclei (AGN) reflect characteristics of 
the central regions of these objects. These lines can be formed in the accretion disks around central supermassive black holes and their shapes are 
connected with the central black hole spin and the accretion disk inclination angle to the line-of-the-sight. If an AGN is a source of a gravitational 
lens system with microlensing events, one can get an additional important information about both the accretion disk parameters and gravitational 
lens parameters as well. Microlensing processes were observed in such gravitational lens systems, as PKS 1830-211, B0218+357, RX J1131-1231  
i HE1104-1805, Q2237+0305 and we can suspect to observe there also the spectral appearances of microlensing. 

Here we performed the numerical simulations of the microlensed relativistic spectral line profiles formed in the AGN accretion disks. Using the 
linear caustic model we show that the time dependence of the profile is determined essentially by the angle between to the disk axis and the caus-
tic. This gives us an opportunity to assess this orientation. 

Microlens caustics magnify some parts of the accretion disk more prominently than others. Due to the Doppler effects and differences in the rota-
tion direction this leads to the frequency-dependent magnification which distorts the profile of a relativistic spectral line. Such deformations are variable 
with time due to relative motions of the source and the microlens, and they can give us possibility to obtain some additional information about the disk 
brightness profile and caustic orientation relatively to the disk. 

Here we consider the thin disk model, Schwarzschild black hole, and the linear caustic approximation as well. The numerical simulations of the 
relativistic emission line profiles distorted by strong gravitational microlensing effect were performed for several different orientations of the linear 
caustic relatively to the disk, as well as several inclinations of the disk to the line-of-the-sight. Basic presumptions for the numerical modeling were 
the following: (a) AGN is a source in the gravitational lens system and it its inner parts the luminescent emission lines with relativistic profiles are 
being emitted; (b) this line is formed in the thin accretion disk quite far away from the central black hole and can be calculated with no taking into 
account the relativistic effects; (c) the caustic can be considered as a linear one. 

We show that the relative orientation of the caustic and the disk can be determined from emission lines profiles. Our numerical simulations demon-
strate that the difference between profiles corresponding to different caustic orientations appears to be more prominent during the first half of the 
strong microlensing event, namely, before the crossing the disk center, and this dependence is irrespective to the accretion disk brightness profile. 

We show that for the spectral accuracy level high enough we have a perspective to determine the caustic orientation from the observational data. 
Keywords: gravitational microlensing, relativistic emission line profiles, active galactic nuclei. 
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