Statement of Current and Planned Research.

My Research interest centers on the experimental study of high energy density hadronic matter that can be achieved through collisions of hadrons and heavy nuclei at relativistic energies. I have been working for the last few years in the RHIC PHOBOS experiment. I plan to continue my work on the analysis of RHIC’s data and on the experimental program of CERN’s LHC.

Within PHOBOS I was responsible for the design; construction and commissioning of the trigger detectors (Paddle Counters, Cerenkov Counters, and Zero Degree Calorimeter (ZDC)). I was also responsible for the trigger hardware setup for different run periods, and the development of the software code for reading out these detectors.  As for the data analysis, I contributed to the Measurements of Mutual Coulomb Dissociation using the ZDC, and I to the current effort for the analysis of the Charged Multiplicity Distribution in 200 GeV p+p Collisions.  For a couple of years now PHOBOS ceased to take data, and the UIC group became part of another RHIC experiment: STAR. 

Within the STAR collaboration I am currently working on the analysis of the 200 GeV Au+Au minimum bias data set. I am studying the correlation between collision geometry (via the flow signal) and the energy loss that the jets experience during the first stages of the collision (jet quenching). This analysis is in collaboration with Guy Paic, leader of the high energy group of the ICN (Instituto de Ciencias Nucleares) of UNAM (Mexico’s National University). A grant from Mexico’s NSF equivalent: CONACyT provides the funds for periodic work visits to the ICN.

The CERN LHC will come on line around 2008, and will provide p+ p and Pb+Pb collisions at center of mass energy of 14.7 and 5.1 TeV, more than 25 higher than RHIC. This will open new opportunities in the study the frontiers of experimental high energy physics and the study of extreme dense hadronic matter. 

I am part of the effort of the UIC in CMS. The desire to study collisions in the forward region with CMS has led to the proposal of new detectors and hardware specific to this physics. These are the ZDCs, the CASTOR forward rapidity calorimeter. I will use my experience from RHIC to play an active role in the commissioning of the ZDC. Furthermore I will extend my experience with the trigger system of PHOBOS at RHIC to integrate the event selection from these forward detectors to the more general CMS high level trigger.  Currently I lead the effort for the software development for the data reconstruction, simulation and digitization code for the ZDC.  I am also involved with the diffractive and low-x physics group. Within this group I am leading the studies for the feasibility to detect in the central CMS detector H (120 or 140) in p+p diffractive-like collisions, using the forward hadronic calorimeter and Castor to detect the rapidity gap while one or two protons that dissociated diffractively are detected with the ZDC.

Connected also to the LHC heavy-ion program, I am interested in the research and development for the construction of the very high transverse momentum particle identification detector for ALICE, this RICH-like detector would be installed as an upgrade after three years of LHC’s first collisions.  This detector would extend the particle identification acceptance in transverse momentum for kaons, pions and protons up to 24 GeV/c, with a 3 sigma resolution.  Simulations showing the feasibility of this detector have been performed, and the project is at the level of a letter of intent.  Besides the ICN there are several institutions involved in this project and funding opportunities through bi-national agreements (NSF-CONACYT) to support this project.
