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RESEARCH EXPERIENCE 
 

Arizona State University, Tempe                                                                                                 September 2008-Present 

My research focuses on the study of radicals, radical pairs, triplet states and transition metal complexes involved in 

bioenergetics and related model systems using modern electron paramagnetic resonance (EPR) techniques. In particular, 

I am investigating the electronic structure of metals at a metal-binding site introduced in modified bacterial reaction 

centers or in artificial metalloproteins (see publications 15, 26, 29 and 34). The metal-binding site is designed to mimic 

the one present in photosystem II, which harbors the oxygen evolving Mn cluster. 
 

Max-Planck Institute for Bioinorganic Chemistry, Germany                                           November 2004-August 2008 

My research was focused on the study of the structure and function of the enzyme [NiFe] hydrogenase. This enzyme is 

important for future biologically based hydrogen production technology. EPR techniques were used to characterize the 

electronic structures of the oxidized states, Ni-A and Ni-B, in order to understand the inhibition of the enzyme by O2 

(see publications 12 and 13). In addition, Fourier transform infrared (FTIR) spectroscopy was used to investigate the 

activation process of the enzyme and its inhibition by CO (see publications 14 and 17). 
 

University of California, San Diego                                                                                             July 2000-October 2004 

I worked on the elucidation of the primary processes in photosynthetic reaction centers. The light-induced structural 

changes associated with the reduction of the electron acceptors (QA and QB) were investigated using EPR related 

techniques (see publications 4, 7, 10, 11 and 18). Furthermore, the geometry of the hydrogen bonds to QA
• − , which is 

believed to define its physical properties and function, was determined by electron-nuclear double resonance (ENDOR) 

spectroscopy (see publications 3, 5, 6 and 8). 
 

Brazilian Center for Research on Physics, Brazil                                                                  September 1993-June 2000 

Here I studied the ligand structure in heme proteins. EPR and ENDOR techniques were used to study the paramagnetic 

complex, Fe2+-NO, instead of the diamagnetic complex, Fe2+-O2. The results led to a basic understanding of the 

electronic structure of this paramagnet and the interactions with its protein surrounding and contributed to a better 

understanding of the ligand binding process, NO or O2, to the iron (see publications 1 and 2). 
 

TEACHING EXPERIENCE 
 

Arizona State University, Tempe                                                                                                 September 2008-Present 

I have trained two post-docs (Z. Deng and T. L. Olson, see publications 19, 25, 29 and 34) and fifteen Ph.D. students (L. 

Liu, A. Dutta, V. Sharma, T. K. Mukhopadhyay, A. A. Tufts, T. S. Kashey, D. Wang, C. Ghosh, J. Cowgill, R. Pal, H. 

Ben-Daat, C. L. Rock, D. Khusnutdinova, T. T. Nguyen and M. R. Mena, see publications 21 through 44) on the use of 

EPR technology. In addition, I gave lectures on the basic principles of EPR spectroscopy to graduate students enrolled 

in Bioinorganic Chemistry. 
 

Max-Planck Institute for Bioinorganic Chemistry, Germany                                           November 2004-August 2008 

I was the lead researcher in the project: “FTIR and EPR studies on the catalytic intermediates and on the CO inhibited 

states of [NiFe] hydrogenases”. My duties included the design of the experiments, the supervision of a Ph.D. student 

(M. E. Pandelia) and the preparation of manuscripts. The results produced two articles (see publications 14 and 17). 
 

Brazilian Center for Research on Physics, Brazil                                                                  September 1993-June 2000 

I actively participated in the Summer School Program for undergraduates. 
 

Private University Antenor Orrego, Perú                                                                                  October 1991-April 1993 

General Physics - recitation and laboratory 

Modern Physics - recitation 

Electromagnetism - recitation and laboratory 
 

GRADUATE AND POSTDOCTORAL ADVISERS 
 

George Bemski (deceased), Brazilian Center for Research on Physics, Brazil, M.Sc. and Ph.D. Theses Adviser 

George Feher (deceased), University of California, San Diego, Postdoctoral Adviser 
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Sociedade Brasileira de Física 

International EPR Society 

American Chemical Society 
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photosynthetic reaction centers”. J. Phys. Chem. B 111, 6245-6262 (2007). 
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• −) in reaction 

centers from Rhodobacter sphaeroides”. Biochemistry 46, 8234-8243 (2007). 
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14) M. E. Pandelia, H. Ogata, L. J. Currell, M. Flores and W. Lubitz. “Probing intermediates in the activation cycle of 
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solution”. J. Phys. Chem. B 116, 8890-8900 (2012). 
 

21) L. Liu, M. Flores and N. Newman. “Microwave loss in the high-performance dielectric Ba(Zn1/3Ta2/3)O3 at 4.2 K”. 
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Lett. 5, 787-791 (2014). 
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