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Personal Statement: 

I lead the theoretical chemical physics (TCP) group at the University of Luxembourg, which 

develops novel methodologies and undertakes ambitious computational projects to address 

fundamental and challenging aspects of systems at the intersection of physics, chemistry, and 

biology. The key goal of our work is to bring quantum-mechanical level of accuracy and in-

sight to large and complex systems. This can only be achieved by unifying physical theories 

at varying spatial and temporal scales, which is achieved by combining first-principles quan-

tum methods, coarse-grained statistical approaches, as well as developing novel mathemati-

cal and computational techniques, some of them based on machine learning and intelligent 

data analysis. Our group includes physicists, chemists, mathematicians, and computer scien-

tists, and we collaborate with many leading researchers across the world. Our publication list 

highlights the breadth of approaches we develop and the application of these techniques for 

achieving fundamental understanding of molecules and materials. In the present proposal, my 

team will contribute specific expertise in intermolecular interactions towards developing a 

scale-bridging approach for describing biomass-substrate adhesive properties, in collabora-

tion with the Luxembourg Institute of Science and Technology, and Technical University 

Clausthal. 

 

 

Personal details – Individual narrative profile: 

I am a Professor of Theoretical Chemical Physics at the University of Luxembourg and also 

Head of the Department of Physics and Materials Science (DPhyMS). I obtained my bachelor 

degree in Computer Science and a Ph.D. in Physical Chemistry at the Universidad Autonoma 

Metropolitana in Mexico City. Between 2008 and 2010, I was an Alexander von Humboldt 

Fellow at the Fritz Haber Institute of the Max Planck Society in Berlin. Between 2011 and 

2016, I led an independent research group at the same institute. Since 2007, I have given 

more than 280 invited talks, seminars and colloquia worldwide, and currently serve on the 

editorial boards of two scientific society journals: Physical Review Letters (APS) and Science 

Advances (AAAS). I have received a number of awards, including elected Fellow of the 

American Physical Society, the van der Waals Prize from NCNI-2021, the 2020 Dirac Medal 

from WATOC, the Gerhard Ertl Young Investigator Award of the German Physical Society, 

and four flagship grants from the European Research Council: a Starting Grant in 2011, a 

Consolidator Grant in 2017, a Proof-of-Concept Grant in 2020, and an Advanced Grant in 

2022.  



   
 

   
 

Key outputs, contributions, and achievements: 

My commitment to generating and disseminating new knowledge is evidenced in part by 

my publication track record: 195 publications (h-index of 77, 31,000+ citations), including 

Science (2), Science Advances (7), Nature Materials/Communications (16), PNAS (3), Phys. 

Rev. Lett. (30), JPC Letters (17), JACS / Chem. Sci. / Angew. Chem. (7). Regular invitations 

to give invited talks, as well as the contributed talks of my team, show that our ideas are 

impactful and well received by other researchers, and serve to keep us connected to the 

scientific community worldwide: 15 plenary talks, 160 invited talks, 120 invited 

seminars/colloquia at labs and universities, more than 250 contributed talks from my group. 

As a result, we have established interdisciplinary collaborations spanning the fields of 

physics (Michael Berry / Bristol, Roberto Car / Princeton, Leeor Kronik / Weizmann), chemistry 

(Rodney Ruoff / UNIST, Robert DiStasio / Cornell, Michele Ceriotti / EPFL), biology (Frank 

Noe and Cecilia Clementi / FU-Berlin), computer science (Klaus-Robert Mueller / TU-Berlin 

and Google Brain), engineering (Stephane Bordas / Uni.lu), and social sciences (Conchita 

D’Ambrosio / Uni.lu and Andrew Clark / Paris School of Economics). 

I strive to contribute to the wider research community for example by serving on the editorial 

boards of two scientific society journals, Physical Review Letters (APS) and Science 

Advances (AAAS), which additionally allows me to stay abreast of interdisciplinary 

developments in science. As a further step to contributing to broader society, I have started 

collaborations with the pharmaceutical industry and will soon start an ERC proof-of-

concept project dedicated to promoting a paradigm shift in chemical discovery by inverting 

the selection pyramid by starting with pre-defined parameters from which new chemical 

entities are designed through machine learning and AI-enabled algorithms. These endeavours 

will take our research results closer to the public, thus creating societal impact and 

increasing the competitiveness of our partner companies. 

I also strive to educate the next generation of creative and high-potential researchers 

whose research interests span across scientific disciplines. Up to date, I have graduated 11 

PhD students and supervised 17 postdocs. Two thirds of them have become professors (11 

in total), junior group leaders (2), or permanent researchers (2) elsewhere. Another third 

occupy leading positions in industry, mainly in jobs related to data science. At the moment, 

my group consists of 3 permanent research scientists, 12 postdoctoral researchers, and 11 

PhD candidates. 


