 Final Report: RT Helen program 
Helen Grant-Holder: Jose Francisco Morales Morera

Institution of origin: CERN

Host Institution: Centro Brasileiro de Pesquisas Fisica (CBPF), Rio de  Janeiro, Brazil.

Period of the visit: 10/02/2006-05/03/2006 
  During my visit  to the CBPF, I have the opportunity of interact with profs. Jose Helayel Neto, Sebastiao Tiao, Francesco Toppan and PhD students/postdocs from the theory group of CBPF. Our collaboration focus mainly on two different but related subjects: The study of mechanisms of Lorentz symmetry breaking in four dimensional theories and the study of  quantum mechanics with extended supersymmetry.  We focus on quantum mechanical theories with N=4,8,16 supercharges that admit a lift to four dimensional theories and we explore the possibility of classify possible breakings of the four-dimensional Lorentz symmetry following from the general classification of quantum mechanical theories with extended supersymmetries developed in the last years by F. Toppan and collaborators.  In addition we explore possibly realizations of these supersymmetry breakings in the corresponding D-brane descriptions and their implications for the D-brane physics. Particularly interesting are the Lorentz breaking patterns recently used in the study of gravitational corrections around  super Yang-Mills instantons.  During my visit to CBPF I gave an introductory lecture to D-brane physics, braneworlds and AdS/CFT correspondence.  The scientific infrastructure, the hospitality and research experience of the members of the CBPF theory group provided a nice scientific environment for the success of this HELEN program and I hope this research collaboration can be further developed in the near future.
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