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Approach / work subject
· Theoretical physics: quantum theory of geometrical systems, gravitation theory, black holes and cosmology. 
· Biophysics and molecular physiology: ion channels, cellular death, neurobiology, cellular physiology of muscles. 
· Climatic change and glaciology: atmospheric chemistry, glacier dynamics, and life at low temperature. 

Activities and Research Achievements
Theoretical Physics: New family of solutions for a black hole in varying dimensions, its thermodynamic and holographic properties. Loads preserved in spaces, the asymtotic region of which has constant negative curvature. Classic mechanics of degenerate dynamic systems. A Hamiltonian formalism, to describe gravitational collapse, which was applied to the formation of black holes in 2+1 dimensions, to stability of internal horizon, and to the birth of a «De Sitter star» and its implication to the entropy of a black hole. The interior solution for a black hole in 2+1 dimensions with angular momentum and electric load was found. In Cellular Biophysics and Physiology progress was made concerning cellular death mechanisms and adaptation to stress. Expression and function of chloride channels ClC-5 and two ClC-2 variants. Identification of potassium channels regulating cellular volume. Gate molecular mechanisms and permeation through potassium channels Shaker and KAT1, and the calcium-activated potassium channel. Subunit (1 of the latter as estrogen receptor. AQP-2 presence in the intestinal epithelium. Activity of RR calcium release channels, including their modulation by oxidation and cytoplasmatic Mg2+. The vesicle dynamics in Drosophila’s neuromuscular synapse, its recycling, regulation by phosphoinositides and its role in postetanic potentiation. In Glaciology: glacier variations were detected as well as their connection with climatic change. A topographical model was designed for the Campo de Hielo Sur by incorporating a migration algorithm to the interpretation of radar data.
Training achievements
Training for 11 doctoral students and 3 postdoctoral researchers.
Networking and external outreach activities and achievements
· Symposium on Ion Channels: A Glimpse to the Future. 
· Diverse activities (conferences, discussions, seminars, workshops, business leadership meetings, and scientific meetings) held with external funding. 
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