 REPORT OF ACTIVITIES OF J. LORENZO  DIAZ-CRUZ  DURING 

HIS VISIT TO CERN, APRIL-MAY, 2006.

Dear Helen coordinators:

Through this document, I would like to report the activities carried during my 

last visit to CERN's  Theory Group, which were initially grouped into two sections,

namely:

I.- Discusions with Dr. C. Grojean on the subject of Extra-dimensions. 

This was carried out as planned, with interesting suggestions from Dr. Grojean to include fermions in the so-called Gauge-Higgs unified theories, which is stilll one of the open problems of this program. However, lack of time has not permited me to continue working on this line.

II.- Discussions with Dr. J. Ellis on different aspects of SUSY theories. 

Along this line, it turned out that a common interest arose on the subject of SUSY Dark Matter. Then, after a period of reading of the relevant literature, we identified a possible research topic, where the Dark matter candidate is the gravitino, which is indeed predicted in Supergravity models. The specific activities that were done while at CERN will be listed next, 

a) Identification and consultation of the relevant literature that have studied the scenario where gravitino is LSP and thus the dark matter candidate.

b) Identification of a novel scenario where stop is the NSP.

c) Evaluation of Feynman rules for gravitino-stop interactions, where gravitino is approximated as a Goldstino.

d) Calculation of the amplitude for stop decay  mode where it decays into a W boson and  a gravitino (goldstino).

e) Evaluation of amplitude and numerical claculation of stop branching ratio.

f) Comparision of resulting stop branching ratio with bounds on decay of metastable  particles and its effect on Big-Bang Nuclesynthesis.

So far, we have worked out within the context of the so-called minimal SUGRA,

and we still need to consider other cases.

Finally, it should be mentiones that thanks to that initial work at CERN, we are working on this project, which we hope to conclude with the writing  of a scientific publication.

                                                                             atte.

                                                          Dr. J. Lorenzo Diaz Cruz
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