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Scientific Interests and Research Activities:  
 General research field  
 Computer modelling of materials through density functional theory, ab initio and Car-
Parrinello  
 molecular dynamics methods.  
 Current research topics:  
- Reactivity in aqueous solution.  
- Homogeneous nucleation of calcium carbonate from aqueous solution.  
- Oligomerisation process of phosphates species.  
 Recent and previous research topics:  
- Computational study of organometallic catalysts for the asymmetric hydrogenation of 
ketones.  
- Elucidation of the factors controlling enantioselectivity in ruthenium catalysts.  
- Mechanism of  asymmetric transfer hydrogenation reaction in aqueous solution.  
- Density functional theory study of molecular photoionization processes using a locally 
developed density functional theory  B-spline LCAO method.  
- Computational study of circular dichroism in the angular distribution of photoelectrons 
emitted from chiral molecules.  
- Investigation of branching ratios deviations from statistical behaviour in core 
photoionization.  
- Development and numerical implementation of a theoretical methodology for the 
localization and characterization of “shape resonances”.  
 


