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Abstract: The surface of the Sun (photosphere) exhibits a plethora of features resulting from the 
interaction of different spatial and temporal scales of convective plasma flows and magnetic 
fields emerging from the solar interior. From the vastly visible sunspots, to the very tiny 
magnetic bright points (MBPs), the evolution of magnetic fields embedded in the photospheric 
plasma determines some processes occurring at upper solar atmospheric layers related to energy 
release, solar activity and ultimately having implications on space weather. Recent high-
resolution solar observations have revealed the finest structuring and dynamics of the solar 
atmosphere. In particular, by tracking the proper motion of structures over time series of images 
acquired by ground-based, balloon-borne and space solar telescopes, we are able to investigate 
the plasma dynamics. Furthermore, solar magnetograms are employed to identify the evolution 
of magnetic features. The analyses show the mutual interplay of plasma flows and magnetic 
fields shaping the configuration of small-scale solar regions. High-cadence magnetograms and 
horizontal velocity maps are important tools to study many different small-scale processes such 
as the formation and disappearance of magnetic bright points accompanying the evolution of a 
region of interest, but also to probe signatures of magnetic field emergence at multiple scales 
including the emergence of flux tubes with the characteristic photopheric flow profiles, and the 
response of the solar atmosphere to such emergence. These investigations are crucial to 
complement further multi-wavelength multi-layer studies aiming to look into the solar behavior 
from the lower to the upper solar atmosphere.  
 
Acknowledgment: I would like to thank the support from an important number of colleagues in 
the last years and their contribution to the observational studies related to high-resolution in solar 
physics. 
 
References: 
[1] L. Balmaceda, S. Vargas Domínguez, J Palacios, I. Cabello, V. Domingo, A&A, 513, L6, 4 
(2010) 
[2] J.I. Campos Rozo, D. Utz, S. Vargas Domínguez, A. Veronig, T. Van Doorsselaere, A&A, 
622, A168, 14 (2019) 
[3] S.L. Guglielmino, L.R. Bellot Rubio, F. Zuccarello, G. Aulanier, S. Vargas Domínguez, S. 
Kamio. ApJ, 724, 2, 1083-1098 (2010) 
[4] J. Palacios, J. Blanco Rodríguez, S. Vargas Domínguez et al., A&A, 537, A21, 7 (2012) 
[5] S. Vargas Domínguez et al., A&A, 516, A91, 9 (2010) 
[6] S. Vargas Domínguez et al., Mon. Not. Roy. Ast. Soc., 416, 1, 148-154 (2011) 
[7] S. Vargas Domínguez et al., Sol. Phys., 278, 1, 33-45 (2012) 
[8] S. Vargas Domínguez et al., Sol. Phys., 290, 2, 301-319 (2015)  
 
Session 5: Space plasma physics and nonlinear processes in space geophysics 
Invited talk 


