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Rector, Professors, distinguished Members of the Board and Faculty, colleagues, ladies and gentlemen.


I am deeply grateful for the honor which you have elected to bestow upon me and my colleagues today. 
I have had the pleasure of working closely with the exceptional team of Professor Alberto Santoro, on physics at the high energy frontier on CMS, as well as Digital Divide issues in the global scientific community through our joint work in the ICFA Standing Committee on Inter-regional Connectivity for the last seven years. I would in particular like to thank you for the recognition of our work in opening new avenues of international collaboration in scientific research spanning inter-continental distances, through the use of state of the art information and communications technologies. It is through the application of these  technologies, and the creative imagination and expertise of the physics and engineering teams harnessing these technologies in Brazil, that we hope to foster new modes of collaborative research and education in many disciplines throughout the country and more broadly throughout Latin America, as an integral part of the global scientific community.

As educators, we hope to open new modes of collaborative learning and research, triggered by new capabilities in distributing and sharing the knowledge inherent in data on an unprecedented scale, including new modes of persistent collaboration among scientists and students residing throughout Brazil, and throughout the world. In the long term, these new electronic means of information gathering, sharing and learning, could have a profound impact on our daily lives, helping to foster both scientific progress and economic development (an urgent need in these most difficult times) in the region.

The success of this work has in no small measure been a result of Professor Santoro’s vision of a grid system starting with the first Tier2 center at UERJ, spreading to the universities throughout the state of Rio de Janeiro, and from there throughput Brazil and Latin America. This vision, first put forward here in 2002 at a Grid and Network Workshop, and refined in the First ICFA SCIC Workshop on the Digital Divide in Latin America, has helped to encourage the rapid development of vast research and education networks in the state and throughout Brazil, as well as internationally, through the work of Nelson Simões and Michael Stanton of RNP, as well as Dr. Luis Lopez of the ANSP network in Sao Paulo. The successful, rapid  development of leading edge network, grid and collaborative technologies over the last five years in Brazil would not have been possible without the outstanding efforts of the physics teams of Professor Santoro at UERJ, joined by Professor Novaes at UNESP, the network leaders I mentioned, and other key visionaries in Brazil, notably Prof. Ricardo Vieiralves Rector of UERJ, Dr. Sergio Rezende Min. of Science and Technology, Dr. Luis Manuel Rebelo Fernandes President  of FINEP, Drs. Ruy Garcia Marques and Jerson Lima Silva of FAPERJ,  Dr. Carlos Henrique de  Brito Cruz Scientific Director of FAPESP and Dr. Nilcéa Freire who gives the support to start these projects at UERJ.
My comments to you:

I believe that there are two ways to include this above in red: The first one is like it is. The other one is to mention only the name of the Rector and the ex-Rector Dra. Nilcéa Freire because without them I even did not start the project at UERJ. She is now the Minister of the Women Affairs in the Federal government.  Nilcéa also visit CMS with me. Then, instead the other names you can mention only the Institutions.  If you want we can discuss this in your arrival and modify Monday. 
We live in a pivotal decade that brings these two themes of advances in  science, and in information technologies together. Global collaborations engaged in frontier research face unprecedented challenges --  in accessing, processing, gathering and distributing unprecedented quantities of data communications, and in the need to share information work collaboratively on a global scale. The data volumes to be explored by the largest projects in high energy and nuclear physics, at CERN (Geneva), Fermilab (Chicago) and other major laboratories in the US, Europe and Japan, as well as in Earth Observation, are progressing from Petabytes (millions of Gigabytes) now to the Exabyte (one billion Gigabyte) range in the coming decade. Network bandwidths and effective data transmission rates will progress, through the use of state of the art optical network and data transmission software technologies, in networks such as RNP, ANSP, Internet2 and NLR in the US and US LHCNet across the Atlantic, rising from 1 to 10 Gigabits/sec to the Terabits/sec range during the next 7-10 years. In addition to the volume of the data, the real challenges lie in the complexity of the data, whose information content far exceeds that of the world’s digital libraries today.
It is these challenges that must be overcome if the largest science projects are to integrate the intellectual power of their young scientists and students, and to make possible breakthroughs in our understanding of the nature of matter and time and the early universe, the climate and evolution of the earth past and future, man’s genomic makeup and the structure and functioning of the brain. And it is the solution to these key technological problems, if implemented in ways broadly applicable in many fields, that could have a profound affect on society, while enabling scientific discovery.  

In meeting these challenges, a key issue is: Creating a Sustainable Cycle  of Innovation”. It is this “creative process”, where collaborative work on developing data analysis systems and IT infrastructure lead in turn to new classes of applications, and then to new demands and further infrastructure advances --  that will determine the rate of progress of research and education in the coming decade. By including students and young scientists directly in this process, we are able to create a sustainable cycle wherein new generations of youth learn to cope with, adapt to, and exploit ongoing advances in information technologies; and most importantly to themselves create new approaches that lay the foundation for the next cycle of innovation, resulting in a level of capability and knowledge that grows exponentially over time. 

It is this cycle, and its sustainability, that will also determine much of the ability nations such as Brazil, to compete effectively in the global marketplace. And it is the collaborative aspects of this process that will foster greater mutual understanding among peoples in different regions of the world.

It is also through the creation of this innovative process, the ability to exploit advanced technologies,  and cooperation at a distance using EVO,  that we can hope to close the Digital Divide – the Divide that separates the scientific community, as well as countries and cultures  in the economically less-favored regions of the world from the more advanced regions. Indeed as Chair of the Standing Committee on Inter-regional Connectivity, I have worked with my colleagues in many countries to help close or eliminate this Divide, and I have often referred to Brazil as a leading example of rapid advancement.  

It is in this context that I wish to express my deep appreciation to Profs. Santoro his team for their superb spirit of collaboration and skill in developing a first class high energy physics program as well as the first grid system in Brazil I also wish to express my gratitude to the Rector, the Scientific Board and the faculty, 
I believe that it is not necessary to repeat here the names above in red. Perhaps some mention like “the scientific administration” in Brazil.
******
as well as the 
[ministers of science and education … fill in the proper agency names and titles] 
**************

for their vision and foresight, and their appreciation and support that made this work, its present and future impact on science and society possible.

In conclusion, I’d like to thank you again for the honor and the magnificent years of collaboration. We look forward to a bright future for our collaborative work: between our teams, between UERJ and Caltech, and between Brazil, the US and our international partners worldwide. 

Thank you. 

Research Career Summary
My career in fundamental science, dating back more than 40 years, including 25 years as a professor of physics at Caltech teaching some of the world’s most promising students in science, has encompassed two main themes: 

1. Experimental investigations in physics at the highest energies and therefore the shortest distance scales. By precisely testing the known theories at the high energy frontier and searching for new fundamental constituents of matter, new forces and symmetries among them, and signs of departure from our present theories,  physicists such as myself continue to break new ground and deepen our understanding: 
· of the nature of the universe and its underlying structure
· of its evolution from the earliest moments following the Big Bang to the present day, and 
· of the “dark” non-luminous matter and dark energy that we now know makes up 96% of the universe.
2. Developing and harnessing new information and communications technologies, and overcoming technological barriers a needed to empower new generations of science, research and education. 

I will first briefly summarize some of the major scientific milestones in physics, in which I have been privileged to participate, or to have a leading role.

Note: My career is set by the realization that physics is first of all an experimental science. The design and development of new instruments and particle detection methods, specifically for the  precision measurement of photons, electrons and muons, and the development of new computing and software technologies, have been key factors in these discoveries, and in my career: 

· 1969 – 1973 : e+e- collisions at 4 to 5 GeV 
at the Cambridge Electron Accelerator (CEA) 

· Discovery that the Large hadron production rate above 4 GeV center of mass energy is due to Charm, the 4th quark flavor
· 1974 – 1978: CERN ISR proton-proton collider to 62 GeV 

· Study of dimuon (J/ψ, ү) resonances resulting from hidden charm and beauty, the 4th and 5th quark flavors

· The dynamics of their production (the rising transverse momentum of these resonances we observed) is now understood to be a result of gluon radiation 
· 1978 – 1986: DESY (Hamburg) PETRA e+e- collider at 17 to 36 GeV  

· Discovery of gluons in three jet events 1979
· 1981 – 2006: CERN LEP e+e- Collider, L3 Experiment: 88 – 209 GeV 

· Search for the Higgs, Supersymmetry, other new particles;
obtained hints of the Higgs at the upper end of the energy range 
· Precise fits to electroweak data indicate the Higgs is nearby 

· Developed precision bismuth germanate (BGO) crystal calorimeter; also led the development of a precise BaF2 Crystal Detector for the Superconducting Supercollider

· 1994 – Present: Large Hadron Collider (LHC) at 14 TeV;
   Compact Muon Solenoid (CMS) Experiment
 [US Collaboration Board Chair from 1998-2008]
  Will discover the mechanism for electroweak symmetry breaking

· Multi-TeV reach ( an expanding horizon of new physics: 
Higgs, Supersymmetry, Z’, Tev-scale gravitons, extra dimensions… or black holes. 
· Research leading to the choice of a high density precision crystal electromagnetic calorimeter (76,000 Lead Tungstate crystals weighing 90 tons) which is the key to many possible discoveries, including the Higgs in the mass region indicated by the present data from LEP and Fermilab
I will now summarize some of my main contributions to the development of information technologies, aimed at empowering science and bringing the benefits to the research and education community as a whole. 


In particular: 
Development of global networks, network roadmaps for the scientific community, and global-scale distributed systems for “data intensive science” and for global collaboration. 

· 1981-3: First transoceanic network links for science

· 1983 – 2000: LEP3Net U.S.-CERN network 

· Several technology generations: X.25, multi-protocol, IP, IPv6
· Together with Philippe Galvez in the early 1990’s.

· 1996 – Present: VRVS and now EVO Global Collaboration System, with Chief Architect P. Galvez and Dr. Pavel Murin and the team

· 1998-2000: Invention of the Data Grid Hierarchy for the LHC experiments: a global system of computing facilities interlinked  
by high speed networks

· 2001 – Present: MonALISA autonomous global-scale grid and network monitoring, command and control system (with I. Legrand);
this system monitors more than 1,000,000 parameters in real time on 40,000 computers at 340 sites.

MonALISA also underlies the VRVS/EVO system, and contributes to its scalability and robustness. 
· 2001 – Present: US LHCNet: transatlantic networking for LHC, 
                            with CERN (0.6 Gbps in 2001, to 30 Gbps now, 
                            80 Gbps by  2010; Rising to hundreds of Gbps
                            by ~2012.
Work with the major research and education networks, including Internet2, ESnet, GEANT2 and many national NRENs, on the development of the next generation of national and int’l networks
· 2002 – Present: State of the art developments in high speed TCP data transport (with S. Low, I. Legrand); 10 - 100 Gbps range & beyond;
2007 milestone: 80 Gbps sustained, storage to storage over 1000 – 10,000 kms, using a single rack of server equipment.

· 2004 – Present: UltraLight, developing the next generation of 

 autonomous network-aware grids
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