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Purpose of the STSM.
The objective of the collaboration of Dr. Nataliya Shchukina (MAO NASU)  with Dr. Javier  Trujillo Bueno (IAC) is to  carry out new investigations related with the small-scale magnetic activity of  the quiet photospheres of solar-type stars. For example, we have started an investigation  on the possible impact that such a small-scale magnetization (with mixed polarities on  unresolved scales) may have on the continuum polarization and on the determination of the abundances of  some key chemical elements.
Description of the work carried out during the STSM.
1. We upgraded the radiative transfer codes developed earlier by us for solving the problem of the generation and transfer of  polarized radiation (caused by the Zeeman effect, scattering processes  and the Hanle effect) in  three-dimensional (3D) magneto-convection models, with small-scale surface dynamo action (SSD), of the quiet Sun photosphere.  

2. We adapted our radiative transfer code  for solving the problem of the generation and transfer of  continuum polarized radiation (caused by Thomson scattering at free electrons  and Rayleigh scattering from the ground level of neutral hydrogen), and we applied it to a grid of  models of the atmospheres of solar-type stars.
3. We analyzed the temperature structure of four 3D magneto-convection models with increasing SSD action,  characterized by increasing values of the mean field strength. To this end, for each of the MHD snapshot photospheric models, we calculated the variation with the continuum optical depth (τ5) of the mean kinetic temperature. 
4. We performed the magnetograph-like analysis  of the Si I solar infrared line at 1082.7 nm in a 3D magneto-convection photospheric model having a significant SSD action.
5. We investigated the sensitivity of radiative transfer calculations of the scattering polarization in the Sr I 460.7 nm line to uncertainties of the inelastic collision rates. 
Description of the main results obtained.

1. We found that a change in the photospheric temperature − τ5 stratification, due to the impact of the different increasing magnetic flux  in the  3D magneto-convection snapshots with SSD action, is considerably smaller than in the case of MHD simulations without SSD. We are now investigating the consequences for the determination of the abundances of iron and other key chemical elements.
2. The photospheric Si I 1082.7 nm line is of diagnostic interest, mainly because it is located near the chromospheric  He I 1083.0 nm triplet. We found that  the longitudinal BL and transversal magnetic field components BT inferred from the Si I 1082.7 nm Stokes profiles correlate well with spatial variations of the vertical BZ and horizontal BXY components of the magnetic field strength taken at the surface τ∆λ=1.
However, we find that there are much more weak fields than those we can infer from the Zeeman effect.
3. We calculated the effective polarizability, anisotropy,  the center-to-limb variation of the polarization P (μ) = Q (μ) /I(μ) and  the center-to-limb variation of the stellar continuum intensity I(μ)/I(μ=1) for a grid of stellar model atmospheres having different metallicity [Me/H] and 
effective temperatures Teff. We plan to use our calculations for modelling the linear continuum occultation polarization produced during planetary transits in various Extra Solar Planet systems. 
4. The sensitivity of radiative transfer calculations of the scattering polarization in the Sr I 460.7nm line to uncertainties of the inelastic collision rates is negligible.
Future collaboration with host institution:

1. Investigation of the possible impact  that the small-scale magnetization of the quiet solar photosphere (with mixed polarities on  unresolved scales) may have on the continuum polarization and  on the determination of the abundances of  some key chemical elements, like iron, silicon, carbon, oxygen and nitrogen.
2. Study of the variation of the net linear continuum polarization due to transit of  ESPs .

Foreseen publications/articles resulting or to result from the STSM.
At the moment there are two articles under preparation:
1. Shchukina N.G.,  Trujillo Bueno J.  Magnetograph-like analysis using surface dynamo simulations: Si I 1082.7 nm line 
2. Shchukina N.G.,  Trujillo Bueno J., Frantseva K. V.  One-dimensional radiative transfer modeling of the continuum polarization of  F, G, K stars
Confirmation by the host institution of the successful execution of the STSM.

Other comments (if any).
The STSM of Dr. N. Shchukina has been extremely important for our ongoing collaboration. Thanks to COST we could make very significant progress.
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