The Long View – July 1, 2005


My first day "on the job" takes me far away from Fermilab, to the 2005 Lepton-Photon International Symposium in Uppsala, Sweden. After listening to the results from CDF and DZero, and having recently celebrated the achievement of 1 inverse femtobarn of integrated luminosity, I have no doubt that the Tevatron results 
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will be among the highlights of the meeting. 

The University of Uppsala where the meeting is taking place was founded in 1477 and is the oldest university in the Scandinavian countries. What makes an institution live and thrive (mostly) through good and bad times for over five centuries? Will Fermilab be an exciting place to work in the year 2505? I know some of you wonder whether it will be an exciting place to work in five years, never mind five centuries - so what kind of question is this? 

The enduring mission of education and inquiry constantly renews the great universities and gives them their unusual longevity. The University of Bologna, the oldest in the western world, will celebrate its millennium in a scant 83 years. In the United States, Harvard is older than the nation itself. 

Inquiry is also the enduring mission of Fermilab. It is inquiry into the most difficult questions we ask in science, whose answers are never the end but only a new beginning, at a more profound level than before. We enhance the reach of inquiry of our partner universities and they enhance our own inquiry no matter what the future brings. We must keep this in mind when our mission takes us on a path of great promise as well as great risk, such as our efforts to host the International Linear Collider.

International Committee on Future Accelerators (ICFA) – July 5, 2005

	



	ICFA (and a few extras) in the Anatomical Theatre of the Gustavianum, the oldest building in Uppsala University (Photo by Chen Hesheng, Director of IHEP) (Click on image for larger version.)


This past Sunday I attended my first ICFA meeting in Uppsala, Sweden. ICFA brings together the directors of the five principal particle physics labs (CERN, DESY, FNAL, KEK and SLAC) together with 11 other representatives of the particle physics community worldwide. ICFA was created in 1976 to promote international collaboration in the construction of major accelerator facilities. The parent organization is the International Union of Pure and Applied Physics (IUPAP). 

The most immediate impact of ICFA for us at Fermilab is that ICFA is playing and will continue to play a crucial role in the development of the ILC. It is the body that appointed the director of the ILC Global Design Effort, Barry Barish. ICFA also appoints and oversees the ILC Steering Committee (ILCSC) that Maury Tigner has led up to now. At the Uppsala meeting Albrecht Wagner, director of DESY, was named the new chair of ICFA with a term of three years to start on January 1 2006, and Shin-ichi Kurokawa was named to replace Maury Tigner as chair of the ILCSC,starting this month. 

The meeting ranged over many topics of interest related to international collaboration, including the planning of the triennial ICFA Seminar that will take place in Daegu, Korea, September 28 through October 1, 2005. One of the most impressive and heartening aspects of the meeting was to see representatives of the different regions of the world coming together to plan a common future. 
From CERN to DESY to INFN – July 12, 2005

	



	Director Pier Oddone in the Tesla Test Facility Linac/VUV FEL at DESY. (Click on image for larger version)


I have taken advantage while in Europe to establish connections and discuss future plans with various labs and agencies. 

We have major common interests with CERN. The level of activity at CERN in preparations for the LHC is enormous. Between staff, users and contractors, some 5,000 to 6,000 people are on site daily. It was great to see the contributions of Fermilab to CMS and to the accelerator. Both ATLAS and CMS can be appreciated in their astonishing scale. They are taking shape, but are not yet buttoned up, so it is easy to walk around and appreciate how the major pieces are coming together. The pace in the completion of accelerator components is equally impressive and Director General Robert Aymar and the CERN team are determined to turn on the machine in mid-2007. 

During my visit to DESY I met old friends and made new connections. We explored the various areas of common interest where we hope to have future collaborations. They include many aspects of super conducting RF R&D, ILC detector R&D, the operation of remote centers for global projects such as LHC and combined data analysis that might use Tevatron and HERA results. I was impressed by the extent of Fermilab's contributions to the Tesla Test Facility. My hosts made sure that I understood how much they have appreciated the collaboration over the years, especially given the difficult circumstances for Fermilab. 

The Instituto Nazionale di Fisica Nucleare (INFN) has supported Italian institutions participating in projects in the US. The contributions of INFN have been legendary at both Fermilab and SLAC. I had the opportunity to meet with Roberto Petronzio, the President of INFN, to discuss our common interest in future collaboration, ranging from completion of the Tevatron Run II to neutrinos and liquid Argon R&D to superconducting RF technology and the development of the ILC. Dr. Petronzio is now also the chair of FALC (Funding Agencies for the Linear Collider), which is of great importance to the future of the ILC. 

A Forty Year Dream – July 19, 2005

The suggestion by Gerd Budker in 1967 on the cooling of hadron beams with electrons has been realized at Fermilab in a dramatic way. On the 
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first trial — with the team leader Sergei Nagaitsev on vacation camping — the Fermilab Accelerator Division observed cooling of the antiprotons in the Recycler by a high-power electron beam. This achievement represents the culmination of nearly ten years of work at Fermilab. Electron cooling is a key ingredient in the future performance of the Tevatron and is essential for reaching its full discovery potential. The fact that this success was achieved ahead of the planned schedule speaks eloquently of the capabilities of the team in accelerator physics, technology development and project management, as well as its superb leadership and the competence of all the supporting elements across the laboratory. It is a landmark achievement in the science of particle accelerators. 

	



	The Electron Cooling Installation Team in front of the completed Pelletron accelerator at the MI-31 service building. Front Row (L-R): Jerry Nelson, Dan Assell, Jerry Leibfritz, Kermit Carlson. Back Row (L-R): Sharon Austin, Tom Regan, Wayne Johnson, Kelly Hardin, Bill Pritchard, Ron Kellett. (Click on image for larger version.)


Safety First – July 26, 2005


Fermilab has made great strides in working safely and reducing injuries over the last few years. Fermilab's injury rate is now among the lowest in the DOE complex. While the statistics reflect a high level of safety, it's not the numbers themselves that matter but the fact that Fermilab people are not getting hurt on the job. Although we are doing well, however, we cannot relax. Our goal is to maintain the momentum and to keep improving safety, as a 
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responsibility to ourselves and our families, and also to our coworkers and our laboratory. 

Safety must be embedded in everything we do. Organizations with high levels of safety show a commitment to safety not only by their leadership, but across all levels. We must begin every activity with thoughtful planning for safety and continue by faithfully following the plan. Some hazardous activities have written safety procedures, but we must approach even everyday activities with consideration for safety. Part of working safely is being aware of the activities around us and speaking up when we see unsafe activities and conditions. Coworkers are empowered to stop unsafe work. The expectations of peers in the workplace create a powerful motivation for safety. 

We must also continue to learn from every event that involves safety, no matter how small, so that we can ferret out unsafe conditions that may exist before they lead to serious consequences. 

As your director, I will do everything in my power to make Fermilab the safest possible place to work, so that everyone at Fermilab goes home from work safe and sound every day. 

One month later... – August 2, 2005

	



	Pier Oddone drives past CDF on his way to work. (Click on image for larger version.) 


It's been a month since the start of my job at Fermilab, and I am having the most stimulating time of my life! Until Site 29 is ready for Barbara and me to move in, I live in the Village in one half of an 1860s farmhouse, the Berkey Farm, dragged from Wilson Street to the Village more than three decades ago. From there my great commute is all of three minutes, a short drive to the High Rise but a reminder every day of what a spectacular place this is. 

Wilson's spirit permeates the place. I check the buffalo herd and the growing calves, the state of the trees suffering from the drought, the prairie plants that I am starting to recognize, the elegant high tension poles that are more than ready to be replaced, all with an increasingly possessive eye. Going by the red/orange CDF building is like a triple shot of espresso—it revs me up. 

Now it is a beehive of activity at all hours, but in my mind's eye I cannot avoid seeing it empty at the end of the decade when we are all done with the Tevatron. Across the ring, I picture the same thing for DZero. By the time I get to the High Rise the sense of urgency is enormous. Not only do we have to exploit the great opportunities we have now, but we have to construct a future in a very short time. Doing both is a great challenge and a fantastic opportunity. It is also like rebuilding an airplane in mid-flight, difficult, almost impossible. But doing the impossible is what we are good at. 

Working Together – August 9, 2005


In order to address how we organize ourselves to exploit the Tevatron program through 2009, I have established a task force with members from the CDF and DZero collaborations and from the laboratory's Particle Physics and Computing Divisions. Joel Butler of PPD will chair the task force. 
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Running these major detectors in an era of transition to the LHC will require careful planning. A recent HEPAP survey led by Chip Brock has highlighted the erosion that we expect in CDF and DZero as physicists ramp up their involvement in LHC. Not only will the collaborations need to find new efficiencies, but the laboratory needs to find ways to support them effectively through Run II. We at the lab have the greatest responsibility and in some way the easiest task, as we live on this site and can more readily split efforts among projects than can our university colleagues. 

I am confident that the task force will propose recommendations and actions that will demonstrate our commitment to seeing Run II through to its full potential. I have already heard many ideas and have suggested a few myself on what steps might be taken to address this issue. I am also confident that the funding agencies, both domestic and international, as well as the CMS and ATLAS collaborations will contribute to find an optimal solution. If all parties roll up their sleeves and contribute to this effort the solution will be far easier than if the burden falls entirely on a single entity. Ask not what the other party can do for you but what YOU can do to make sure we have a party to celebrate reaching 8 fb-1 and the discovery of something big! 

International Particle Physics – August 16, 2005


Here in Snowmass I am once more reminded and impressed at how international our field is. Many of us have trained scientists and engineers from abroad who are now leaders in their own institutes. 
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Many of us have ourselves trained abroad. Others have exploited accelerators in Europe, Japan and China, while many of our international collegues have worked at accelerators in the U.S. over long periods of time. The Italian spokesperson of one major detector at Fermilab recently celebrated his 25th anniversary working in the collaboration. Half the effort to build and exploit BaBar at SLAC has been carried out by Europeans. At a place like Snowmass all these connections are evident—the gathering of a big worldwide family. 

This internationalism in our field has evolved naturally as different regions of the world created facilities and made them available to researchers across the world. In the last few years it has acquired a much sharper edge, one driven by political and funding considerations. In most scientific endeavors, no one asks whether the same or similar facilities are built in different regions of the world. Multiple light sources, neutron sources, genome sequencing facilities and telescopes are all built by different regions. These facilities are either perceived to be important for the economic wellbeing of a country, or, as in the case of telescopes, support a wide variety of independent observers and allow countries to take part in the science. 

By contrast, our accelerators and our discoveries may or may not have economic impacts, and if they do, they will have them only in the very long range. Also, we build facilities around major scientific themes and proceed to exploit them with complex detectors and large coherent collaborations. For these facilities, the funding and political imperatives now require a coordinated worldwide approach to optimize the use of limited resources. It is a unique challenge, easy to value in the case of a truly large facility like the International Linear Collider. The world coming together at Snowmass to develop the ILC is a prime example of how our community is adapting successfully to this challenge. 

Tribal Proceedings – August 23, 2005

After a week of the Snowmass workshop, progress towards a common design is palpable. 
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The tribal elders, veterans of a hundred battles, and the youngsters, yet to approach their first, are deep in studies and discussions, focused on defining a baseline description of the ILC. Enthusiasm for every option that adds capability is tempered by the firm desire to make the facility as affordable as possible. Those of us old enough to have lived through the SSC days bring the absolute determination to do things differently: to build a facility that, from the beginning, integrates the best international consensus and whose initial cost envelope is one that will endure for the life of the project. 

Identifying all the decisions to be made and the factors that come into play for each of them is already a formidable task. The decisions are not independent, since any one decision has the potential to affect others. At the end of the first week at Snowmass many decisions have ben made but many others remain. A spreadsheet with more than 40 key decisions is circulating among the participants. As many decisions as can be made will be made. For the others, the work necessary to reach those decisions will be outlined. By the end of the year, the baseline configuration document will have been established that will guide the R&D in future years. Some Snowmass participants will see their favorite recommendations on how to build the ILC left on the cutting room floor. The value of the Snowmass workshop where all the choices are discussed in full with all participants is that it will make it easier for everyone to understand and line up behind a common international design. 
Après Snowmass – August 30, 2005
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At the end of the Snowmass proceedings on the International Linear Collider, we all shared the sense that the workshop had produced results beyond expectations. Many of the working groups reached consensus on their recommendations for the ILC baseline configuration. 

Because we will be building this machine several years after the initial baseline configuration, a mechanism to allow evolution is absolutely necessary if the machine is to be "modern" when we finally build it. So in areas where we expect improvements, the working groups made recommendations for alternate configurations. While these alternate choices promise either technical improvements or cost savings, they also require additional R&D before they can replace the choices made for the initial baseline configuration. 

By the end of this year the Global Design Effort under Barry Barish's direction will place the baseline design under a "change control" mechanism to allow for disciplined changes of the design. This will be a novel application of "change control" since it will be done so early in the design phase of the project. 

Of course much work remains. Recommendations for some of the very difficult technical choices, such as one tunnel vs. two tunnels, or the choice of the damping ring design, remain to be made even after a huge amount of discussion. But recommendations on many other difficult choices, including the accelerating gradient, the luminosity parameters, the method for producing positrons and the IR configuration, have now been given to the GDE. 

The achievements at Snowmass bode well both for reaching an agreement on the baseline configuration by the end of this year and a reference design and cost estimate by the end of 2006. The 80 participants from Fermilab made significant contributions to the results of the workshop across a broad front that included accelerators, detectors, theory, communication and public outreach. I offer my personal thanks to each of them for their efforts. 

Pulling Together – September 6, 2005


Over the last week we all have been profoundly affected by the horrifying images of Katrina and its aftermath. To the scale of 
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the human tragedy is added the terrible realization of our failure to prepare for or respond adequately to a natural calamity of this scale. Several studies and articles over the years have predicted the possibility of the catastrophe in New Orleans with uncanny accuracy (see, for example, the October 2004 National Geographic). It is difficult for us at Fermilab where safety comes first to understand how a fundamentally unsafe situation with such potentially devastating consequences was allowed to persist over so many years because of the short-term cost of correction. The long-term cost of failure to correct is nearly incalculable. It will be important for us to learn the many lessons that arise from this tragedy. Besides contributing to reconstruction efforts each of us can contribute by supporting efforts to make preparedness for future natural and man-made catastrophes a top priority. 

In the meantime, our hearts go out to all those affected. Many families have endured unimaginable losses. Many among our users and the families of our staff have suffered. In Fermilab Today on September 2nd, professor Lee Sawyer, a D0 collaborator from Louisiana Tech, explained the devastation and suggested that the most effective way to help is through well-established programs like the Red Cross and similar relief organizations. In addition, here at Fermilab we have established a webpage to provide information that will allow us to help not only through the auspices of relief organizations but more directly by providing aid to those who are part of the Fermilab family.

This catastrophe is of an unprecedented scale. It will require the nation's sustained effort over many years to recover and rebuild. I urge you all to find the ways in which you can contribute to this effort. 

Mutual Responsibility – September 13, 2005


Across all enterprises there is an increased sense of urgency to improve computer security. Those associated with the US Government either directly or through contractors such as Fermilab are special targets of hackers. 
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Exploits against computing systems are now often generated automatically by reverse engineering of patches designed to protect systems. This has caused the time between the release of a patch and the exploit of the associated vulnerabilities to shrink from weeks to days and in some cases hours. Successful intrusion into our systems reduces the health of our scientific program in several ways: it wastes staff time to deal with the infection; it diverts computing resources from the scientific program until the infection is eliminated; it may cause embarrassment to the Lab and DOE, and it could lead to loss of data. DOE correctly holds the laboratories to the highest standard of performance in computer security. Fermilab receives scrutiny at the highest levels of DOE whenever a system is compromised. Failure to maintain secure systems may adversely affect the Lab in many ways, including the level of funding that we receive. 

Several recent intrusions into our systems convince me that we must strengthen our existing policy to restrict the use of unsupported and outdated operating systems. All systems must participate in a patching infrastructure that supports the rapid dissemination of security patches and a virus protection program that will automatically update recognition of virus signatures. The task before us is to make this transition to a more secure computing environment as quickly as possible while maintaining the flexibility that supports our scientific programs. 

 P5 – September 20, 2005


Last week the P5 Subpanel of HEPAP visited Fermilab 
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for two days. While we are not privy to the executive sessions and their conclusions, many members commented that they were impressed by the laboratory's presentations. The progress we have made in the accelerator arena is dramatic, especially for those committee members who have witnessed our exertions in the past. Of course, we need equally dramatic improvements in the future if we are going to double our luminosity rate. 

The presentations of D0 and CDF both on physics reach and personnel projections for future years demonstrated the seriousness with which the collaborations and the laboratory have tackled the issues. Furthermore, the collaborations worked closely together, which was a very positive sign to the committee. 

To fully exploit the Tevatron program we need to deliver on the sensitivity improvements for the detectors, retain strength in the collaborations working with the universities and the funding agencies, and deliver on the luminosity projections. None of the tasks is easy, and doing all three will challenge us. The rewards on the other hand could be extraordinary. In the meantime I want to congratulate everyone who contributed to a great set of presentations. 

More about last week's P5 meeting.
EPP2010 – September 27, 2005

In the Fall of 2004, the National Academy of Science appointed a study committee, 
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"EPP2010: Elementary Particle Physics in the 21st Century," to, a) identify, articulate and prioritize the scientific questions and opportunities that define particle physics, and to b) recommend a 15-year implementation plan with realistic, ordered priorities to realize these opportunities. Approximately half the committee is composed of distinguished members of the particle physics community and the other half is composed of very well known scientists from many different disciplines. The committee has asked and received broad input from the particle physics community, both from individuals and through HEPAP. It has held meetings in Washington DC, SLAC, FNAL and Cornell to understand the program in detail. The EPP2010 Committee has also visited KEK and JPARC in Japan, CERN in Switzerland and DESY in Germany. 

I was invited to meet with five members of the committee to discuss the Fermilab program during the ILC meeting at Snowmass. I was invited again to meet with a different subset of the committee last Tuesday in Princeton, including its chairman Harold Shapiro, Professor of Economics and Public Policy and President Emeritus of Princeton University. The committee is acutely aware of Fermilab's role as the only single-purpose particle physics laboratory in the U.S. and has invested a great deal of effort and time to understand our present program and future plans. They recognize that the ILC is the first priority. On the other hand, our field is broader than just the ILC and it is not enough to have the ILC as the sole priority. The role of our neutrino program, the role of non-accelerator experiments and the issue of competition vs. collaboration in international programs are some of the key elements in this complex mix. While the task of planning the future of the field is formidable, I have been heartened by the deep appreciation the committee has for our field and the enormous dedication and great care with which it is approaching its difficult charge. 
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 - October 4, 2005

	

	



	Pier Oddone in front of a Korean bullet train (Click on image for larger version.) 


As the 300km/hr bullet train between Daegu and Seoul slows down to enter the station, you see a sign on the side of the locomotive, "Dynamic Korea," which appropriately describes a country on the move. The dynamism of the Korean economy is well known. Exports this month reached an all time record. Last weekend Seoul celebrated completion of a world-class urban renewal project, restoring a river bed buried 50 years ago. The river once again runs free, with paths alongside to provide a quiet reprieve from the hustle and bustle of the city. In the south, the Poohan Light Source is a world-class, third-generation light source enabling a broad range of scientific research. The level of energy is palpable from the most traditional markets to the ultramodern facilities and industries that define the country. 

High energy physics in Korea is no exception to this dynamism. At the ICFA meeting this past week in Kyungpook University in Daegu, Professor Dongchul Son described the current status of Korean High Energy Physics and Korean dreams for the future. From a small beginning in cosmic ray physics in the 1950s there is now a thriving community of some 300 experimentalists, theorists and accelerator physicists across forty institutions. Among other projects, Korean physicists are major collaborators in accelerator-based experiments in Belle and T2K in Japan, CDF in the US and CMS in Europe. At FNAL there is also participation in D0. In addition there is an active program in non-accelerator based experiments with participation in the Antimatter Magnetic Spectrometer (AMS) and Cosmic Ray Energetics and Mass (CREAM) experiments and with a domestic deep underground Dark Matter Search. 

The future will bring both continued international participation and the development of a national laboratory. On the international front, Korea will have a vigorous participation in the International Linear Collider. It is also planning to develop domestic facilities for an underground laboratory and a high intensity proton source for long baseline neutrino experiments. We at Fermilab share with Korean physicists very similar dreams. This augurs well for our continuing and expanding collaboration. 

Hidden Battles – October 11, 2005

Some of the battles we fight are very visible, 
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and when victory follows the celebration is immediate. A recent example of such a victory is the world record luminosity achieved by the Tevatron, thanks to the superb efforts of the accelerator team. Many other battles that are critically important for the laboratory are hidden from view. Victories in such battles often pass quietly. 

Today I want to highlight one such battle, still ongoing, but by all appearances headed for victory. Two weeks ago we came within two weeks of shutting the accelerators down for lack of cooling water. As most of you probably know, we rely on several of the ponds at Fermilab for the accelerator cooling water (ICW). The fact we even had two weeks of reserve was the result of an enormous effort to manage the water systems within the site during the unprecedented drought that has affected our area. Many individuals in FESS have contributed to this effort, from laying pipe, installing pumps, gathering data, moving water from storage ponds into active ones and managing the river flows to ordering and installing parts. 

The drought has lowered the flow of the Fox River for most of the summer to below the minimum level that would allow us to pump water to make up our usage losses. The recent rainfall has provided a welcome respite. But we are not just waiting for the kindness of Mother Nature. We are bringing some of the wells on site into production so that they, together with the water we pump to keep NUMI/MINOS dry and the make-up water from the Fox River, will enable us to be much more resilient when faced with a lingering drought. 

Who's In Charge Here? – October 18, 2005

	



	Pier Oddone reflects on the zebra mussels (Click on image for larger version.)


My plan was to determine the shutdown date by carefully weighing the needs of DZero to upgrade the detector as soon as possible against the time needed to make improvements in the accelerator complex. That was before Dreissena polimorpha raised its ugly stripes. 

Dumped from the fresh water ballast of a ship into Lake St. Clair in 1985 or 1986, Dreissena polimorpha, or zebra mussel, has invaded the fresh water lakes and rivers of this area. It reaches densities of 50,000 mussels per square meter in some areas, creating an ecological problem. Because the zebra mussels attach to hard surfaces at moderate depth, they invade water cooling systems, clogging intakes, heat exchangers and distribution pipes. 

Zebra mussels were first found at Fermilab in the fall of 2004. Significant mussel infestation can be seen in Casey's pond, which serves as the main water intake for over 20 miles of cooling water (ICW) pipes. We need to deal with this problem during a shutdown because after (EPA-approved) chemical treatment, zebra mussel debris could clog our water-cooling systems. 

To be effective, the treatment needs to be done when the water temperature is sufficiently warm and the mussels are biologically active. Zebra mussels are dormant below 55 degrees Farenheit. Industrial experience suggests a much higher treatment success at 65 degrees than at 55 degrees. Since at least four to five weeks are needed after the treatment for the de clogging and clean-up, the start of the fourteen-week shutdown is dictated by the zebra mussel to be around March 1 to allow a reasonable chance to have the water temperature warm enough at the end of the shutdown for an effective treatment. 

Ten days ago I did not even know that zebra mussels existed. 

Top Fun – October 25, 2005

Friday's celebration of the tenth anniversary 

	[image: image19.jpg]0





	Pier Oddone


of the discovery of the top quark by DZero and CDF was a rare treat. It is not often that we hear erudite talks about accelerators and physics alongside talks about the high emotions and the drama behind great discoveries. The search for the top quark was a world-wide saga lasting more than two decades. Many fell by the wayside, as accelerators "sure" to create top quarks fell short of the energy required to produce them. At some point, as the limits on the mass of the top quark rose to higher and higher levels, only the Tevatron remained. 

The story of the Tevatron is as rich as the machine is complex and goes back to nearly the beginnings of the laboratory. The real fun of the top discovery started when the accelerator produced a significant rate of collisions. The two collaborations raced to the discovery at a time when they were still trying to understand their detectors. The protagonists told stories about how the excitement of making a great discovery was balanced by the terror of getting the wrong result. They explained with humor and candor the dynamics of the two collaborations and how they affected the way the early results were treated. For those of us who were not there, it was a very special glimpse into the inner workings of these two complex and ultra -competitive enterprises. 

Will we have a celebration for another great discovery? We are at a threshold moment when the improvements of the Tevatron to achieve much higher luminosity coupled with the increasingly powerful analysis of data give us a great window for discovery. The race will be even more interesting than for the top quark as the two collaborations race not along one front, but along multiple fronts. If the top celebration was fun, think about how much fun the next one will be. 

PANIC – November 1, 2005

Notwithstanding many spam filters that toss out messages with the word 
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"panic" in the subject line, more than 500 physicists attended the Particles and Nuclei International Conference of 2005 (PANIC05) in Santa Fe, New Mexico, November 24th through 28th. Fermilab was one of the six sponsoring institutions. The Conference is unusual in that it brings together the Nuclear and Particle Physics communities. The separate funding offices for Nuclear and Particle Physics in the US, has led to programs that are quite distinct. The two programs have common interest in the study of neutrinos, aspects of quantum chromodynamics, astrophysics and fundamental symmetries. Many other areas of both fields are studied quite separately. The series of PANIC Conferences, held about every three years for more than 40 years, in addition to being a venue for presenting new results, serves the very useful purpose of building connections between the two communities. Over 500 physicists from many different countries attended the meeting. 

I had the opportunity to present our vision for the future of particle physics and for Fermilab at a lively evening session. I shared the session with Albrecht Wagner, Director of DESY, San Aronson, Associate Director for Particle and Nuclear Physics at Brookhaven National Laboratory, and Fumihiko Takasaki, head of the ILC at KEK representing the Director General of KEK Yoji Totsuka. The ILC clearly dominates the landscape for the foreseeable future for all the laboratories. Japan and the US are in a strikingly similar situation since we both have ambitions to host the ILC and cannot launch other initiatives before the fate of the ILC is resolved. I received many positive comments on our roadmap and we all can take encouragement from the support of this diverse group. 

The Power of "WE" – November 8, 2005

Last Tuesday evening members of the Community Task Force were welcomed back 
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to Fermilab to discuss how to locate the International Linear Collider in this region. The Community Task Force started working with the laboratory last year to give recommendations on how the laboratory and the community should work together on all issues of mutual interest and concern. Following these recommendations we are now starting to work together on the issues preliminary to bringing the International Linear Collider to Fermilab. It is clear that the location of the ILC in this region is currently the major issue of mutual interest. From the laboratory's standpoint, bringing the ILC here determines how bright the future of the laboratory will be. At the same time, locating the ILC here will have an impact on the surrounding region because the beam tunnel would extend miles beyond the Fermilab site. 

I was very encouraged by the seriousness of the discussion. We received wise advice from several community members. A shared view was that, were Fermilab to lose its facilities and not replace them with world-leading facilities, it would be a great loss for the entire region. 

At the end of the evening one member made the remark that when listening to the folks from Fermilab she had heard a lot of "we" while references to the community were to "they." She inferred that the laboratory viewed itself as separate from the community as if it had to ask permission from the community. In her view, however, Fermilab was part of the community. She suggested that we should not frame the discussion in terms of "we" and "they," but rather with only "WE." WE the members of this local community that includes Fermilab are working together for the future of our region. 

Tango – November 15, 2005

Today our national program is the most productive and cutting-edge 
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particle physics program in the world. Cashing in on the opportunities that the program provides takes almost all the resources that are available to our field, leaving very little headroom to develop the future. Yet the future is almost upon us. 

To develop a bright future with our limited resources we need a highly disciplined and coherent approach. If we point in many directions at once we will not get very far in any one of them. The Physics Prioritization Panel of HEPAP (P5) could, of course, resolve contending approaches, but we have seen in the past that contention does not go away with the dictum of a panel. A far more powerful approach would be to generate a coherent view from the ground up with our partner institutions. 

Yesterday a group of us from Fermilab met our counterparts at Brookhaven National Laboratory to discuss how we can partner across a broad set of programs and develop a common view for our collective future. Our hosts at BNL were very gracious, and we had frank discussions that produced a number of ideas to explore together. In many areas we have already partnered, such as in the LHC, Minos and Dzero. In other areas, especially in our different approaches to neutrino physics, we have been fierce competitors in the past and now seek a common approach. In important areas, such as the International Linear Collider and the Proton Driver, we have common interests but have not yet come together in a major collaboration. 

In our meeting, just like learning to tango, some steps were easy and came naturally and others were difficult enough that we stepped on each others' toes. But looking forward we are committed to learn even the most difficult steps. 

Communing With Vines – November 22, 2005

	



	Pier and Oddone Vineyard vines.


After five months of absence, I was able to spend a weekend at our vineyard in Dry Creek, checking out the vines and apologizing to them for not having even been there for the harvest. We can learn a great deal from the process of preparing the soil, planting and growing the grapevines, training and pruning them, harvesting and finally making a fine wine. The time scales are not unlike those for high energy physics, and if you hurry the process beyond what is natural, you will fall behind instead of moving ahead. 

When at the end of the decade we finally make the decision to build the international linear collider, it will be after a long period of preparing the ground. Beyond that, it will take at least another seven years before we start to collide beams. Thus, getting to collisions will take roughly the time it would take to make a good Cabernet Sauvignon starting from bare soil today. Having just reached that point with our Cab, the linear collider does not seem that far away. 

The long process of planning the vineyard, preparing the soil and planting and nurturing the vines for several years before they bear prize fruit requires full attention to detail at every step and great diligence. These are also the requirements of the analogous period we are going through now to prepare the accelerator design and carry out the research and development program for each component. Every decision we make will determine whether the machine is buildable and affordable and can bring us the prize results that will reward all our efforts. 

I take the opportunity to wish all of you a safe and happy Thanksgiving! 

US/China High Energy Physics Collaboration – November 29, 2005

	



	US and Chinese delegates, 26th Meeting of the PRC/US Joint Committee for Cooperation in High Energy Physics. (Click image for larger version.) 


On November 17th-18th I attended the 26th Meeting of the US/PRC Joint Committee for Cooperation in High Energy Physics at the Lawrence Berkeley National Laboratory. Every year, alternating between the Institute of High Energy Physics (IHEP) in Beijing and a US laboratory, the committee brings together the principal research officers of US and Chinese agencies and laboratories to discuss collaborative programs in our field. In the early years, shortly after the opening of China, the collaboration centered on the development of the Beijing Electron Positron Collider (BEPC) and its associated detector, the Beijing Spectrometer (BES). The collaborative work has been continuous ever since, even through difficult periods like the Tiananmen Square repression and more recently the difficulties in obtaining US visas following the terrorist attacks of 2001. 

I have attended meetings of the Joint Committee for nearly 20 years, and the progress in China during this period has been astonishing. In my early visits to Beijing and Shanghai, the streets were jammed with bicyclists and the overall impression was very austere and gray, with most people dressed in gray or blue "Mao suits." Today these huge cities are completely changed, full of cars jamming the streets and the freeways, modern buildings everywhere, lavishly appointed hotels, mega-shopping malls, art and commercial centers on a scale that rivals the most developed cities in the world. Add in the feverish preparations for the Beijing Olympics next summer, and there is a pervasive sense of people on the move. 

The development of physics in China has followed suit. In 2007 IHEP will commission BEPC II and BES III in what will be a unique Tau-Charm factory. In the next decade it will be one of only three operating particle colliders in the world. A couple of years later, the Shanghai Synchrotron Radiation Facility (SSRF), a world class facility, will start operations for a broad scientific community. A powerful reactor neutrino experiment is planned for Daya Bay in Southern China. On the drawing board is a Neutron Spallation Source. The "Knowledge Initiative" launched by the government a few years ago has raised scientific salaries severalfold to retain the best in China and to encourage expatriates to return. Collaborations have extended to many other countries in the world. Among these collaborations though, the 26-year collaboration with US labs has a special place. On this strong foundation, we expect to work with our Chinese colleagues as close partners in the future in building the ILC. 

Slippery Ice – December 6, 2005
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Last week we had an unfortunate accident on our site when a person walking at night, in poor lighting, slipped on a patch of ice, fell and broke her wrist. I am learning, after living in the temperate Bay Area for the past three decades, to walk on ice myself. My ability to keep in balance is directly proportional to the attention I pay and inversely proportional to the hurry I am in. 

I would like to understand what we can do to avoid accidents like this. Part of the responsibility to avoid such accidents rests clearly with the laboratory, to maintain walkways cleared and well lit. But it is impossible in a climate like ours to clear, sand or salt every patch where an individual may walk. Individual responsibility is the other essential component to being safe: we watch out for our own safety and the safety of others. 

Each injury accident adds to the Total Recordable Cases (TRC), which is one of the safety measures for the laboratory. We had an outstanding record last year, but expectations are always being raised, and it will be a great challenge for us to achieve the levels that DOE has set for our laboratory in the future. It would seem that in a climate like ours we are doomed to do worse than other laboratories that do not have patches of ice to slip on. Our challenge is to use these patches of slippery ice to our advantage. 

One way to do this is to regard these patches of slippery ice as reminders of not only the immediate hazards but also other hidden hazards we may have to contend with. Only yesterday Fermilab Today carried a safety tip on the hidden hazards of super glue. If every time we encounter a patch of ice we have "a moment of safety," we will improve our ability to navigate the ice and also train ourselves to be more safety conscious. 

Open Communications – December 9, 2005

Yesterday afternoon, in the snow, a team from Fermilab hand-delivered a 
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letter from me to all our neighbors in the Savannah Community just southwest of the laboratory. The letter informed them of a small tritium release from our site into Indian Creek. The creek discharges into a pond in the center of the Savannah housing development. The levels detected are not an environmental or health concern since they are well below federal drinking water standards. No detectable levels were measured in Savannah's pond, a result that was expected since the flow from Indian Creek is very small. 

The tritium in Indian Creek was discovered in mid-November in our regular environmental sampling program. In the last three weeks we have confirmed the measurement and taken many more measurements. We have understood how the water movement within the laboratory's ponds coupled with a leaky pipe could have led to this level of tritium in Indian Creek. While the levels are well below regulatory standards we want to make them as small as possible. We are taking measures to bring Indian Creek back to a level of tritium so low that it cannot be detected. 

The presence of tritium on our site is a normal result of accelerator operations. The major new source this year is the NuMI facility. Pumping from the NuMI tunnel brings tritiated water to the surface, protecting the underlying aquifer. It has always been our intent to contain the tritium from NuMI operations within the industrial cooling water system and the surface waters of the laboratory. We believe that leakage from these surface waters was feeding Indian Creek, and we have taken measures to mitigate the release. 

Although we are addressing the problem, and although the tritium levels in Indian Creek were very small, we want Fermilab's operations to be completely transparent to you, our employees; to our community; our sponsors; and our government representatives. That is why we delivered 300 letters to our neighbors in the snow yesterday afternoon, and why the Director's Corner is coming to you a few days early this week. 

We have created a Website where you can read our letter to the neighbors and find more information. 

The Good, The Bad and The Ugly – December 20, 2006

As we close this calendar year we can all reflect on a dramatic 
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year for Fermilab, with as many twists and turns as a good Sergio Leone "spaghetti western." 

The year started on a distinctly painful note. The cancellation of BTeV after several years of arduous battles to have the project approved and supported by both the agencies and the physics community. Going ahead with BTeV while developing the vigorous ILC R&D program that we and our community demand became impossible under the present and projected budgets. The BTeV collaboration did an outstanding job getting ready to build the detector. Although cancelling BeTeV was a neccessary decision, it was heartbreaking to see their efforts come to naught. 

At the same time, the difficult budget for the year led to a significant reduction in force, an event that is always traumatic for the employees affected and the institution. It was the price we had to pay in order to have a healthy laboratory in the future. 

The discovery of tritium in a creek leaving the laboratory, even though it was a very small release, was bad. We have taken and will take measures to make sure that we prevent such releases in the future. And every single accident and day of work lost due to injury was bad. 

The year also brought us many good things. We achieved record after record in the performance of the Tevatron. The electron cooling of antiprotons has been spectacularly successful. The machine now promises a great run of physics for the next few years. The production of physics results by CDF and D0 is way up. We will not be surprised if they make important discoveries. We inaugurated Minos with the help of our strong supporters, Speaker of the House Dennis Hastert, and the Director of the Office of Science Ray Orbach. Minos will be reporting physics results less than a year after turn on, after a very successful data-taking run. MiniBoone has doubled the amount of data collected in previous years and the physics community eagerly awaits the results. The Sloan Digital Sky Survey has been extended after a great contribution to the astrophysics community. CDMS has by far the best limit on the direct detection of dark matter and simple extensions open the possibility of great discoveries. The Pierre Auger observatory was inaugurated this fall and results on the highest energy cosmic rays are starting to come out. It was great to see CMS being assembled at CERN and the magnets built at Fermilab installed in the LHC. 

This year, the Office of Science signaled its interest in exploring the possibility of hosting the ILC in the US. More importantly, it stated that if the ILC is built in the US, Fermilab will be the host laboratory. Our efforts on the ILC are increasing rapidly. The Global Design Effort is launched and successfully guiding the world's design effort. Fermilab is a stronger participant in the GDE every day that goes by. We are determined to position the US and Fermilab in the strongest position to host the ILC. Our neighboring communities have been extraordinarily supportive, even through difficult issues like the Indian Creek release. The Community Task Force continues to provide advice to us on many issues including the development of the ILC at Fermilab. We have started to develop the relations with the State of Illinois that will be essential if we are to host the ILC here. 

In my transition to Fermilab, I have received great help from all of you. I have felt welcomed and supported by you. I also have received the support of DOE's Ray Orbach, Robin Staffin, Joanna Livengood and thier offices. As we close the year I would like to express my appreciation to all of you. I wish you and your families a happy holiday season and to all of us a prosperous and successful New Year. 

A Defining Year – January 3, 2006

As we embark on this New Year we do so with great expectations and resolve. 
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Over the last year we have proposed a roadmap for our laboratory that gives overwhelming priority to the development of the International Linear Collider and positioning Fermilab to host this powerful new facility. At the same time, we must deliver on the great investments made at Fermilab in the Tevatron and the associated detectors CDF and D0, the neutrino program with MINOS and MiniBoone and the construction and commissioning of the LHC. Our roadmap includes smaller critical projects and is resilient and adaptable to the many uncertainties that we typically encounter in the year-to-year budget cycles. 

While we are enthusiastic about this plan, the scientific community through several committees has yet to make its recommendations. Although these committees are only advisory and our government agencies will make the final decisions on all parts of the program, the recommendations of these committees will play a critical role in our ability to carry out the roadmap we propose. Overarching these committees is EPP2010, the National Academy Panel chartered by DOE and NSF to give advice on the future US particle physics program. It will report later in the year. Strong support for the ILC from this committee that represents a broad spectrum of the scientific community is absolutely crucial in our ability to move forward with the ILC. Other parts of the future program, both accelerator and non-accelerator based, will also be the subject of recommendations by EPP2010, the Neutrino Scientific Assessment Group (NuSAG) and the Dark Energy Task Force (DETF) and future specialized advisory groups of HEPAP. The Particle Physics Project Prioritization Panel (P5) of HEPAP will also render advice on present facilities and how long their exploitation continues. We will receive all of this input in the year 2006. We can then work with the agencies to chart a plan that we, our colleagues in particle physics and our funding agencies can commit to and carry forward. 

While committees can be helpful, the future will be, as it always is, largely in our own hands and critically dependent on how we perform. In this New Year we will determine the path we should take on the ILC after we work with the International Community to complete the Reference Design Report and cost estimate. We will start commissioning the LHC and we will determine the schedule we can maintain for completion. We will push for higher luminosity in the Tevatron and learn how far we can go in the next three years. We will improve the sensitivity for various searches that can be achieved with D0 and CDF, something we will know by the summer. We will learn whether the neutrino world is "as expected" or surprisingly different when the results of MINOS and MiniBoone are reported and we will pursue and hopefully receive support for the fast start that we need on the NOvA neutrino project, the Minerva neutrino experiment and the Dark Energy Survey project. 2006 promises to be an extraordinarily exciting and defining year for Fermilab. 

Numbers – January 10, 2006

In the last month we have achieved four new records. 
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Two of those records are the highest and two the lowest numbers that we have ever achieved. Here I want to celebrate both. 

In early December we had an electrical arc in a separator in the Tevatron that caused damage and forced a shutdown of several weeks. We took advantage of the shutdown to study the antiproton production machinery, using protons going in the reverse direction. We discovered that we needed to correct several misalignments. After the shutdown, the Tevatron came roaring back to life and very quickly reached a record instantaneous luminosity of 1.72E32 on January 6 and a record integrated luminosity per week of over 24 pb-1 for the week of December 26, 2005. These are a great achievement that we all feel proud of. The Tevatron has more than doubled the integrated luminosity over the last year and now achieves peak luminosity typically 70 percent higher than at the beginning of last year. 

At this point we also have two lowest numbers ever. Our injury rates are at an all time low. During the last twelve months, the Total Recordable Case (TRC) rate for our employee/contractor workforce is 1.12 per 100 FTE years and the Days Away, Restricted or Transferred (DART) rate is 0.2 per 100 FTE years. These are the lowest numbers that we have ever achieved in a one-year period and we are enormously proud of the effort that everyone at the laboratory has made to get to this point. A few years ago these annual injury rates were several times higher. 

As good as these numbers are, we should take only about a microsecond to celebrate before we get back to work. We have enormous challenges ahead. By 2007, to meet the goals established by Ray Orbach, Director of the Office of Science, we will have to cut the TRC rate by roughly a factor of two and maintain the DART rate at this all-time low level. For the luminosity of the Tevatron we are setting equally ambitious goals, roughly a factor of two for both peak and integrated luminosities from today's records. If past is prologue, I am confident we will meet these challenges. 

Form Follows Function – January 17, 2006

In the biological world the functions that organisms perform 
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and how well they perform them is strongly dependent on structure. Similarly, an organization like ours can optimize how well we perform our mission by the way we structure ourselves. Our structure has to evolve to be an optimal match to the work we do and the expectations and circumstances of the world we live in. 

Last week I announced some restructuring steps based on advice from a committee I appointed to review our organization. This committee included members with vast experience in industry, government labs and government agencies. I have implemented those parts of their advice that were clearly good practices commonly accepted today. These include elevating the reporting of our ES&H organization to the director's level, separating the oversight functions of the present ES&H organization from operational aspects such as site security and creating a Chief Financial Officer position entirely devoted to financial matters. Fermilab Today last Thursday described some of these steps, including the elimination of the position of Associate Director for Operations. Jed Brown has held this position with distinction for the last four years and we are indebted to him for his contributions to our laboratory. 

I have shared the report of the committee with division and section heads and have asked them to engage all of you in discussion of whether we should implement further changes in our organization. This exercise is very important. I hope each of you will contribute thoughtfully and take advantage of the opportunity to suggest changes that will make us more effective. This exercise can also lead to changes that will signal the importance that the laboratory assigns to certain functions. If in a Panglossian twist we decide that we live in the best of all possible organizations, then after this analysis we will know why and we will be able to explain it. 

I will be available to discuss these issues at divisional meetings. After these discussions, all the division and section heads will come together with members of the directorate to narrow down the options and make recommendations to me. The outcome I seek from this process is a structure that enables us to be the best-managed laboratory in the DOE complex. 

EPP2010 – January 24, 2006

Yesterdy I spent a couple of hours in 
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discussions with EPP2010, the committee of the National Academy that has been charged by DOE and NSF to give advice on the future program for Particle Physics. I was very thankful to the committee and its chair, Professor Harold Shapiro of Princeton University, for the invitation to join the committee. It gave me the opportunity to present and discuss in detail our ideas for the future program at Fermilab and to answer questions on the issues that have arisen in the committee's mind in connection with our plans. I was very impressed with the depth of the committee's questions and the level of the discussion. It is clear that in the many months that EPP2010 has been at work, the committee has reached a deep level of understanding of the strategic issues of our field and the difficult decisions that we confront. It was also clear to me that there is a genuine feeling of support and enthusiasm for the field and that the committee is exercising great care in reaching its recommendations. 

As I have mentioned in a previous column, the recommendations of this committee will be critical for the future development of particle physics in our country since the recommendations will represent a broader view and more impartial advice than the usual advice we get from our own expert committees. Advice that comes from our own community has been likened to asking the teamsters if they need more trucks. Of course they do! 

In my visit with Professor Harold Shapiro in Princeton last Tuesday I learned that the committee will finish its report in March and then the report will go through the usual reviews within the Academy before it is released. It will be an exciting moment when the report is finally unveiled and we learn the recommendations of EPP2010! 

Our Hometown – January 31, 2006
	




Last Saturday night the Batavia Chamber of Commerce held its annual Awards Dinner in the great atrium of Wilson Hall. The Chamber presents the Citizen of the Year Award at its annual Awards Dinner. This year Ms. Carla Hill was honored with the award for her many civic contributions to the city of Batavia. But she was not the only honoree at the dinner. We, the citizens of the laboratory, were honored with a proclamation presented to me by the Mayor of the city of Batavia, Jeffrey Schielke, a great friend and supporter of Fermilab. 

The proclamation celebrates forty years of the life of the laboratory in the community. It was on December 16th, 1966, that the Atomic Energy Commission announced that the accelerator laboratory would be located in Weston, the site of the present Fermilab village. Soon our founding director Bob Wilson settled on a Batavia address among several other possibilities, many say because he was able to get P.O. Box 500 assigned to the laboratory by the Batavia Post Office. Wilson's dream was to build a 500 GeV proton accelerator. 

Throughout the last four decades the laboratory has received outstanding support from the citizens of Batavia. The proclamation recognizes the laboratory for its historic scientific accomplishments and being a major employer and solid contributor of civic support, for its expansive activities as preserver of prairie-oriented open space and for bringing Batavia worldwide recognition. There has been much cooperation between Fermilab and the Batavia Fire and Police Departments. We have also cooperated with the City in natural landscaping, planning and design for over 40 years. 

Wilson Hall is not only iconic for us at the laboratory, but for Batavia as well. The city logo has both a windmill and Wilson Hall, along with the words "Batavia, City of Energy." The windmill recognizes the early industry of Batavia, the town that was the center of windmill fabrication at the turn of the century, while Wilson Hall recognizes the key role that Fermilab plays as a laboratory at the energy frontier. The support of the citizens of Batavia and other surrounding communities will be crucial as we try to bring future facilities to Fermilab. Our address, P.O. 500, Batavia, IL, is just the right number to match our ambition to bring to Fermilab a 500 GeV electron-positron collider! 

Rising Above the Gathering Storm – February 7, 2006

As part of the Competitiveness Initiative announced by 
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President Bush in his State of the Union message, the budget for basic research in the physical sciences is to double in the next decade. The proposed budget has an increase of 14 percent for the Office of Science in fiscal year 2007 and an 8 percent increase for High-Energy Physics. This remarkable support for the physical sciences at a time of severe financial constraints recognizes the need of our country to stay at the leading edge of science and technology in order to maintain a bright economic future. 

Of course this is only the proposed budget. There is a long path ahead before the funds are appropriated by Congress. We can be heartened, however, by the fact that Congress took action to address the issue of competitiveness last May. A bipartisan letter from Senators Lamar Alexander and Jeff Bingaman commissioned the National Academies of Science, Engineering and Medicine to conduct a formal study of the issue. The charge was expanded by a bipartisan letter from the House Committee on Science. The National Academies responded by forming the Committee on Prospering in the Global Economy of the 21st Century, under the chairmanship of Norm Augustine, retired Chairman and CEO of Lockheed Martin Corporation and a member of the EPP2010 Committee and the Board of Trustees of URA. Late last year they issued their report, Rising Above the Gathering Storm. This is a sobering document that analyzes what our country needs to do to remain competitive in a world of nations that have the competitive advantage of a low-wage structure and at the same time are making ever-increasing investments in science and technology. 

The Competitiveness Initiative also places a strong emphasis on science education. We at Fermilab have long recognized a special responsibility in this connection. In pursuing our science we ask the most profound and difficult questions. As we resolve these mysteries we open grand vistas on the universe and its evolution and we marvel at its underlying beauty and simplicity. Each of us has the responsibility to reach out to the public and the young to communicate this excitement. It is a magnet that attracts young students to science. These future scientists are our best hope for a competitive scientific and technological workforce that will create the knowledge-based resources on which our future prosperity will rest. 

Lemons to lemonade – February 14, 2006

 We were handed some lemons late last year and earlier this year when 
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hardware failures in the Tevatron interrupted what otherwise has been a fabulous running period. The repairs together with the end effects of warming and cooling sections of the Tevatron have cost us more than six weeks of running. But we have now made lemonade out of the lemons. 

Even before the down time occurred, the Accelerator Division antiproton stacking team had planned to carry out studies to understand the limitations in antiproton production and accumulation. We had reached a point in the development of the Tevatron where antiproton production was the limitation in producing data.. When the Tevatron went down, the debuncher and accumulator rings that we use to accumulate antiprotons became available for study on a full time basis and the team was ready to take advantage of the situation. 

The parameter that describes our antiproton manufacturing capacity is the "zero stack stacking rate," a number that describes how quickly the current of antiprotons builds up when the accumulated current or "stack" is very small. We carried out a complex series of studies during the down time that led to improvements in alignments and apertures and a whopping increase in the zero-stack stacking rate, from about 16 mA/hr early in the fall to about 21 mA/hr at present. Now we reach a stored current of 60 mA for transfer to the recycler in three hours instead of nearly four hours. 

So when you go home, you can uncork the champagne and celebrate this new record and explain to your family that you are celebrating the new record in the "zero-stack stacking rate." I'll bet you they will be impressed! 

Kids of all ages – February 21, 2006

	



	The Accelerator Division's Todd Johnson, dressed as Ben Franklin, demonstrated classic electricity experiments at Sunday's open house. (Click on image for larger version.) 


Last Sunday the laboratory hosted an Open House for all interested families. Organized through our Education Center, the event brought more than 1200 pre-registered visitors and many walk-ins. The level of excitement was palpable as many children and their parents attended demonstrations, lectures, storytelling and hands-on activities throughout Wilson Hall and tours beyond. They had the opportunity to ask pressing questions to volunteer scientists from our "Ask-a Scientist" program. Leon Lederman's Late Show was a hit, Leon cracking jokes and the CDF Band supplying the musical punctuation. The youthful scientists (Peter Skands of Fermilab, theorist Anna Goussiou of DZero and Notre Dame and Jason Nielsen of CDF and LBNL) interviewed by Leon in front of a large audience in the auditorium were inspired. I would love to know how many of the children in the audience are now considering a career in particle physics. Todd Johnson as Ben Franklin was surrounded by folks throughout the afternoon, some with their hair on end, fully charged. Michael Albrow on Space and Time, Don Lincoln on Force and Motion, Jean Slaughter on Electricity and Magnetism, Linda Valerio on Physics of Sports, Chris White on Albert Einstein and Jerry Zimmerman as Mr. Freeze and all our other volunteers created a wonderful and exciting afternoon. 

I want to celebrate these volunteers who made such a successful event possible. They are staff and families of Fermilab who put together a great program and were there to host our visitors. Their devotion to the institution and the enthusiasm for the work we do shines through their efforts. They are our greatest ambassadors to the community and an inspiration to kids of all ages. 

Play in Three Acts – February 31, 2006

The budget process that determines the funding for our programs 
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is quite complex. For the current fiscal year, FY2006, we do not yet know the exact budget for the laboratory since the final adjustments have not been made. At the same time, the President's proposed budget for FY2007 starting October 1 of this year is out in the public domain. Many changes in that budget could still occur before Congress appropriates the funds for the HEP program late in the year. In the meantime, the internal preparations and debates within the agency have started for the formulation of the FY2008 budget that the President will announce less than a year from now. Thus, for our laboratory at this time of the year there are three budgets in play with different levels of uncertainty. Many of the details of the budgets for the three fiscal years are coupled to each other as they support programs and projects that last over several years. 

We are fortunate that a great deal of thought and planning by the agency goes into the budget formulation and into the optimization of the program as time goes on. It is not surprising that adjustments are being made even now for the FY2006 laboratory budget. 

Yesterday all the senior managers of the laboratory traveled to DOE in Germantown to make our annual presentation to the agency on the budget scenarios for the laboratory. While this was the kick-off meeting for the budget planning process for FY2008, we discussed all three budget years. We received many questions and had lively discussions. The meeting provided us with the opportunity to arm our program managers with all the facts they need to represent the program successfully in the internal competition for funds within the agency. For our part we learned from them what parts of our programs are easy to sell and what parts are harder. This allows us to formulate our program in the optimal way to win support as we move forward in the process. 

India – March 7, 2006




Delegation visiting the President of India, from left to right: Albrecht Wagner, Jonathan Dorfan, Shekhar Mishra, President of India Abdul Kalam, Barry Barish, Pier Oddone, Bob Kephart and Ram Shipuri. (Click on image for larger version.) On our way to Bangalore for the GDE meeting, a group of us including Barry Barish, 
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Jonathan Dorfan, Albrecht Wagner, Shekhar Mishra and Bob Kephart have been meeting with Indian scientists as well as Government representatives to describe the opportunities that exist for collaboration on the International Linear Collider. We all hope that India will become a key partner in this global collaboration. 

In a visit to the Inter-University Accelerator Center here in Dehli, directed by Professor Amit Roy, we were able to see the facilities for the development of Super Conducting RF cavities, including electron beam welding and electropolishing facilities that are state of the art. A visit with the leader of Delhi University, Professor Deepak Pental, showed us the broad support for science and for collaboration that exist at the highest level of that institution. Delhi University has a stupendous number of students: 270,000 who attend classes and 300,000 who take courses through the web. Professor Ram Shivpuri is a long time collaborator of Fermilab--20 University of Dehli PhDs in particle physics have been minted in his group from his participation at Fermilab. At the Department of Science and Technology, which is roughly equivalent to the NSF, we met with the Secretary, Professor V.S. Ramamurty. His broad advice was to make the collaboration on ILC relevant not only to the discipline of accelerators in India, but more broadly to the spectrum of capabilities that Indian Universities can bring in science, engineering and information technology. 

Earlier today we met with the President of India, Dr. Abdul Kalam, himself a distinguished scientist and engineer. He was interested in and supportive of the basic science goals of the ILC, but he also wanted to know the possible practical applications for India that would ensue from the ILC accelerator R&D. In particular, he mentioned that, in seeking energy independence, India is interested in exploring accelerator driven fusion in a Thorium cycle (Uranium supplies are limited while Thorium supplies are abundant in India). Just as the Proton Driver at Fermilab would use an ILC linac for most of the needed acceleration, so could the ILC technology be relevant to very high intensity neutron sources needed for the development of this technology. We will be exploring these ideas further in visits to the Center of Advanced Technologies (CAT) in Indore, and the Department of Atomic Energy (DAE), the Tata Institute of Fundamental Research (TIFR) and the Bhaba Atomic Research Center (BARC) all in Mumbay. We will also have further opportunities to discuss the ILC and other collaborative projects with our Indian colleagues in Bangalore where both the LCWS06 and GDE meetings are taking place. 

We are learning a lot about this vast and astonishing country, and we are optimistic that a great collaboration will develop on the ILC as well as other projects relevant to Fermilab. 

India II – March 14, 2006




INDUS II Synchrotron Light Source; left to right. Top Row: Albrecht Wagner (DESY), Vinod Bhardwaj (SLAC), Shekhar Mishra (FNAL). Bottom row: Shin-ichi Kurakawa (KEK), Jonathan Dorfan (SLAC), Bob Kephart (FNAL), Pier Oddone (FNAL), Barry Barish (GDE) and Vinod Sahni (RRCAT) (Click on image for larger version.) 
While in India, we visited some of the laboratories of their Department of Atomic Energy (DEA) and also had an extensive meeting with the Head of the Department of Atomic Energy, Dr. Anil Kakodkar. The DEA and Dr. Kakodkar have been much in the news in connection with the visit of President Bush and the agreement on nuclear cooperation between the US and India. 

The laboratories were fascinating. In many ways they resemble DOE labs. The Raja Ramanna Center for Advanced Technology (RRCAT), under the leadership of Dr. Vinod Sahni, is located in the outskirts of Indore. It is what we would call a multi-program laboratory. Among other programs, it has completed and is commissioning a 2.5 GeV synchrotron light source, INDUS II, that will eventually support an extensive program in material sciences, chemistry, atomic physics and biology. With the exception of a couple of components, INDUS II has been built entirely in India. The facility is beautifully laid out and very spacious. The cost of building such a facility in the US would be a factor of five to ten greater if the cost were expressed in dollars. The Indian policy to be self-reliant and to build high-technology components indigenously has created capabilities for India to collaborate in international projects. Notably RRCAT has been involved as collaborators in the LHC, building the corrector magnets and the precision jacks used in all the magnets. 

Another extraordinary laboratory is the Bhabha Atomic Research Center (BARC), directed by Dr. S. Banerjee in Mumbai. BARC is a legendary laboratory in India, having led the development and use of atomic energy. Today it is also a multi-program laboratory. There are several reactors on site. We were able to visit one of them, the Dhruva reactor designed and built in India, with an extensive program in neutron scattering applied to a variety of disciplines. The laboratory is vast with 12, 000 employees engaged in nuclear physics, material sciences, biological sciences and computing. We visited their computer center and saw an impressive visualization of a fluid dynamics simulation of the Indian Ocean Tsunami carried out with their 1.5 Teraflop supercomputer. Later this year they will have a 5 Teraflop massively parallel computer. The mechanical shops and engineering capabilities are vast. The laboratory has also collaborated in the LHC, building the pre-shower silicon detectors for CMS. 

In both RRCAT and BARC as well as other universities and institutes there is a keen interest to open new collaborations with the US and especially with Fermilab, where we already have valued collaborations in the Tevatron program with Dehli University, Panjab University and the Tata Institute of Fundamental Research (TIFR). We are fortunate to have the opportunity to explore such mutually beneficial efforts. 

Keeping Score – March 21, 2006

In a performance-based contract for managing a laboratory, 
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which is the kind URA has with DOE for the management and operation of Fermilab, there are many quantitative measures to give feedback on all aspects of the laboratory's performance. These include measures on the performance of facilities, health and safety, and operations and administration. One of the good things about such contracts is that beauty is not merely in the eye of the beholder but in the numbers. 

The performance of our laboratory is graded against these measures every year by the DOE. With half the year gone by, we have a lot of work ahead to achieve an outstanding rating as we aspire to do. For example, while we have maintained roughly the same ES&H statistics as last year, we must meet a higher goal this year. Meeting this goal makes us even a safer place than before for all our staff and users. This year's goal will be difficult to meet; we need to pay unflagging attention to our ES&H program, especially during the many activities associated with the shutdown. Another challenging goal is raising our luminosity. Because of the three Tevatron quenches that led to significant downtimes at the end of last run, to reach our target we will have to collect as much luminosity in the last three months of this fiscal year as we collected in the first five months. Again, this is difficult to achieve, but it is critical to meet this goal in order to satisfy not only the DOE required target but our community's objectives for the Tevatron program. 

Fermilab's performance with respect to these goals becomes highly visible because these goals are used to grade the Office of Science itself. For example, each of the various program offices within the Office of Science has typically five or so high-level goals to meet in the science arena. The achievement of these goals affects how each of these offices is perceived by the upper levels of the DOE, the OMB and the administration beyond. For the HEP Office, the goals are typically tied to the operation of facilities and the management of projects. It behooves us therefore to make sure that the performance measures applied to Fermilab are met, and even exceeded, because our performance affects the science goals for the HEP Office itself. 

In the first quarter of this fiscal year the science scorecard for the HEP office had two unsatisfactory areas out of five. We contributed to one of the unsatisfactory grades with the excessive downtime of the Tevatron in the first quarter. If we do not meet our luminosity target for the year we would generate yet another unsatisfactory grade for the HEP office. To avoid this, at the end of the current shutdown we need to achieve a fast turn-on and high luminosities in a short time. To do this, we plan to make every part of the accelerator complex work before the turn-on of the Tevatron itself as the last accelerator out of seven to be brought on line. Furthermore, the preventive maintenance being carried out now should make the machine more rugged than at the end of the great 15-month run we just finished. That will help us achieve this difficult goal, all the while working with constant regard for the highest standards of safety. 

Kudos – March 28, 2006

Last week I wrote about some of the quantitative measures 
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that are applied to Fermilab and the weight that these measures carry beyond our laboratory. For example, some of these measures are used for the evaluation of the DOE High Energy Physics Office itself. In counterpoint to these quantitative measures we receive detailed reviews by the Department of Energy on particular aspects of the laboratory that go beyond the numbers. In these reviews we hear judgments and advice by expert panels on various technical and operational issues. These reviews give us valuable feedback and a check on how we are managing projects and operations. 

Last week a DOE Review Committee reviewed the Tevatron Operations. The Tevatron Operations Review Committee was led by Daniel Lehman, a legendary figure in the world of project reviews, and included a distinguished set of accelerator and management experts. 

While recognizing that much remains to be done to fully achieve our integrated luminosity goals, the committee was extremely positive about the progress over the last year. Members were complimentary and impressed with our greater understanding of the Tevatron lattice that allows the exploration of better operating points. It also recognized the aggressive remediation that we have taken to stamp damaging quenches. The electron-cooling of antiprotons was considered a huge success. The committee recognized the many studies completed over the last year, the improved anti-proton stacking rate, the improvement in the emittance of the booster that allows better operation of the Main Injector and many other improvements to the overall operation of the Tevatron. Even more importantly, the committee members recognized the good management that the Accelerator Division has provided to this massive enterprise. The Tevatron has been and continues to be the focus of the laboratory and has involved many, many people across the laboratory. Each of you should feel justifiably proud of these results. 

Striking Paydirt – April 4, 2006

Last week the MINOS collaboration presented their first results, 
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coming only ten months after the start of their first run. These results are already playing on the world stage and will be even better by the summer conferences. Minos has 50 percent more data to analyze from the run just concluded. This additional data already in the can together with improvements in the data analysis will yield a significant statistical improvement even before MINOS collects any more data. Furthermore, the next couple of years will multiply the MINOS data set several-fold, yielding the most precise measurement of neutrino oscillations in which the second and third neutrino generations mix. 

These results from MINOS add to the crop of results from the Tevatron that are starting to come out with a full inverse-femptobarn of data. Perhaps the most striking result from the new crop of Tevatron results thus far is the D0 result in the mixing of Bs mesons, mesons that contain a beauty quark and a strange quark. These mesons change from particle to anti-particle very quickly, many times per picosecond. The D0 Collaboration has determined the first double-sided limit on the oscillation frequency giving evidence that the Bs system does not reveal any flavor-changing effects due to theoretical phenomena such as supersymmetry. Additional results on Bs mixing should soon be available from CDF as well. The combination of these Bs mixing results with the limits on rare decays of the Bs constrains the kinds of models that are possible in theories of supersymmetry. 

Progress has also been made on the sensitivity for the detection of low-lying Higgs bosons, with relatively light masses below 180 GeV. We have a long way to go to discover a Higgs or to exclude it, but the indications that we can get there after the findings with just one femptobarn of data are very encouraging. 

These striking results have been achieved because of the focus and persistence of the accelerator and detector teams. As these teams continue to exploit the extraordinary facilities we have, they may strike still more gold. Meanwhile, we celebrate these beautiful results along the way. 

The Secretary's Visit – April 11, 2006




Samuel Bodman (center) and Pier Oddone (right) get a tour of the Lab. (Click on image for larger version.) Last Friday we had the honor of hosting Secretary Samuel Bodman and his wife Diane Bodman. I accompanied the Secretary and Mrs. Bodman throughout their visit, first with an overview of the laboratory and its future as well as a view over the ring from Wilson Hall's 15th floor. We next visited the CDF Assembly Hall and its impressive detector and the Industrial Building where the Secretary could see the work we are doing for the Large Hadron Collider and hear presentations on the CMS detector. Ray Orbach, Director of the Office of Science, and Robin Staffin, Associate Director for High Energy Physics also accompanied the Secretary. Afterwards, the Secretary conducted an all hands meeting (reported in yesterday's Fermilab Today) and later met with the press. Several articles in the local press appeared the following day. 

What kind of an impression does Fermilab leave with a first-time visitor? It is hard for us who work at the laboratory to step back and imagine what that impression might be. From the very beginning, it is clearly a place where many nations meet. From the flags flying in front of Wilson Hall that greet a visitor, to the many scientists who come from abroad to collaborate on experiments and make Fermilab home while they are here, the impression is of a remarkable international institution. Our concern for safety and conduct of operations comes through in the briefings to our visitors and the care with which each visitor is treated. The sense of adventure and of discovery comes through every person who explains what he or she is doing and why. And the enormous technological developments that are needed to carry out our science cannot fail to impress. The most important assets though, as the Secretary emphasized in his speech, are not the accelerators and detectors, but the people who contribute in many different ways to the success of this laboratory. The competence, enthusiasm and ability of everyone who planned, prepared and participated in the visit were impressive. I want to thank all of you for making the visit of Secretary and Ms. Bodman a great success. 

Severe weather – April 18, 2006

On Saturday, a little over a week ago, Barbara and I entered 
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Ramsey Auditorium right at noon to hear Tom Skilling's program on Tornados and Severe Weather in Illinois. Little did we know that 1500 folks from communities near and far had arrived before us. You will be glad to know that your director was dutifully escorted out of the Auditorium since it would not be safe to block the aisles. Suitably impressed--this had to be a really good program to draw so many people -- we came back in the evening, this time early enough to find a seat, to join another 1000 folks to hear the second run of the program. 

It was a great program! For nearly five hours we heard presentations by distinguished experts and researchers from academia and state and federal government agencies on many aspects of severe weather storms, weather predictions, storm simulations, the system of alerts, videos and photos taken during tornadoes and hail storms, the hazards and injuries to be expected and detailed analysis of some of the most awesome tornados in history that occurred in this state. For us coming from mild California, it was an eye opener and a serious education. Before hearing Tom and his group of experts, I may have been inclined to regard a severe weather warning as over-rated. Not any longer. 

Tom Skilling, Chief Meteorologist from WGN-TV/Chicago Tribune is an excellent producer and host. He is ebullient and enthusiastic; weather is his calling. We have been very fortunate at Fermilab that Tom presents his educational program yearly for our benefit and the benefit of the surrounding communities. Tom makes this program possible with the help of our own Fermilab folks in Media Services, Security and Buildings. 

These remarkable programs have become a tradition. Fermilab has hosted the programs each year for a quarter of a century. If you have not yet attended one of these programs, I cannot think of a better education on severe weather and tornadoes in Illinois--something not only worth learning about in its own right, but also important for your safety and the safety of your family. In the meantime, beware: April has the highest incidence of tornados in this part of the country. Learn where your tornado shelter is! 

Whereas – April 25, 2006




Argonne Director Robert Rosner (left) and Fermilab Director Pier Oddone (center) signed a Memorandum of Understanding Friday. Jack Lavin, director of the Illinois Department of Commerce and Economic Opportunity, also signed the MOU as a witness for the State. (Click on image for larger version.) Proclamations usually begin with several "whereases," each stating one of the facts that lead to the proclamation. Governor Rod Blagojevich's proclamation of "Particle Accelerator Day" in Illinois is no exception. Five "whereases" that we could not have written better ourselves set the stage for the proclamation, recognizing particle accelerators not only as the tools for the discovery of the fundamental nature of the universe, but also recognizing the many benefits that particle accelerators have brought to society in important fields of research and in many applications. 

The last "whereas" recognizes the partnership of Argonne National Laboratory and Fermilab, memorialized by the signing of a Memorandum of Understanding on the day of the Proclamation. Grand dreams need grand alliances to be realized. The ILC is such a dream, and it will take many institutions across the world to bring it to fruition. We are working with collegues across the world to make these global partnerships, but at the core, if we are to host the ILC in Northern Illinois, we need a strong center. Fermilab and Argonne with their complementary strengths, their deep knowledge of accelerators, and their commitment to scientific and operational excellence can provide such a center. 

But even more importantly, to site the ILC in Northern Illinois we need the support of the State government, the local communities and our Washington representatives. I have been in Illinois less than one year and in this brief period I have seen absolutely outstanding support for our laboratory and its dreams for the future. I do not know any other State that has supported its laboratories so well. We at the laboratories are fortunate indeed. 

So maybe one more "whereas" is appropriate. Whereas the State of Illinois is unparalleled in the nation in the support of its laboratories, we at the laboratories will do our utmost to deserve the trust that it has placed on us. 

EPP2010 – May 2, 2006

On April 26th, the report of the Committee on Elementary Particle Physics in the 21st Century (EPP2010) 
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was released in Washington, DC. The Committee had been charged by the DOE and the NSF to recommend priorities for the US particle physics program for the next 15 years. Chaired by Harold Shapiro, President Emeritus of Princeton University, the committee included distinguished scientists from diverse scientific disciplines, industrialists and experts in public policy. 

The report lays out a strategic framework and set of recommendations for the future of the U.S. particle physics program that are both powerful and exciting. Included in the strategic framework is the vital role that Fermilab will play as the sole remaining U.S. laboratory entirely devoted to particle physics. 

The key objectives that are laid out for the future U.S. program are (a) to exploit fully the opportunities at the LHC, (b) to become a world-leading center for ILC R&D and to mount a compelling bid to host the ILC in the U.S. and (c) to expand the research in particle astrophysics and pursue neutrino physics in stages through an internationally coordinated program. 

While the specifics of the future particle physics program may change in time depending on the discoveries that we make, some of the strategic principles formulated by EPP2010 are at the core of any future program. In particular, the committee affirmed as the first principle the intrinsic value of elementary particle physics and identified the field as a key priority within the physical sciences. As a second principle it established that the US particle physics program should be characterized by a commitment to leadership within the global enterprise where leadership is carefully defined not to mean dominance but rather taking initiatives, catalyzing partnerships at home and abroad, and accepting risks to achieve the greatest scientific potential. 

These strategic principles for our field are likely to become a foundation for government public policy in support of the physical sciences thanks to the committee's careful work and its expertise across a broad spectrum of the sciences, industry and public policy. 
Heritage – May 9, 2006




Fermilab farmers dish-up at Saturday's potluck. (Click on image for larger version.) Last Saturday I attended for the first time one of Fermilab's great traditional events, the Farmer's Picnic, an old-fashioned prairie potluck. Sponsored by the Fermilab Site History Committee, this annual event brings together the families and descendants of the families that inhabited and farmed the 6800 acres that now make up the Fermilab site. Fifty-six farming families lived and worked on the site. It was a pleasure to see how delighted members of these families are to reminisce about where they or their parents were brought up or where their parents or grandparents lived and farmed the land. One person remembered attending a one-room school house in the '50s. Others brought pictures, deeds, the letter advising the families that the land would be taken over by the government (at fair compensation) to make room for Fermilab, old newspapers and other historically interesting documents. These were added to the treasure trove of historical documentation that the Committee under Adrienne Kolb's leadership collects and curates. 

Fermilab's stewardship of the land over the years has maintained the historical links to these farm houses and farm lands. Families can still see the farm houses that were moved to the Village or that remain around the site in their original plots, often with a barn nearby. In the surrounding communities the signs of this early life going back to pioneer days have been erased by housing developments and shopping malls. Here at the lab, part prairie and part farmlands, with the old houses serving as user housing and old barns still in use, the link to the past is unbroken. One man told me how, on going past the house he grew up in and seeing a family picnic in the yard, he had a sudden lapse and started to join the picnic as it were his family's before catching himself. 

Many of the families expressed to me their warm feelings toward Fermilab and its care of the land. Whatever regrets existed about leaving the land seem long buried. What remains today is pleasure in connecting with their families' heritage and appreciation for Fermilab's commitment to maintaining this beautiful site. 

Reviews – May 16, 2006

Thinking about today's column, it was impossible not 
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to write about reviews. By Friday of this week, we will have had nine days of reviews in the span of ten working days. It is a heavy review season with the URA Visiting Committee, the Accelerator Advisory Committee and the DOE Program Review holding their meetings back to back. It reminds me of a story told of a gardener with a better theory of gardening:to check the health of the garden it is necessary to pull out the plants every day to look at the state of the roots. 

Jokes aside, we often discuss the need to rationalize and simplify the multiple reviews that we are subjected to, especially those reviews that we impose on ourselves. 

There is no review that I have attended, however, that has not imparted valuable comments and useful information to benefit our programs. As important as receiving this information is, there is another function these committees perform that is almost as beneficial and should lead us to welcome as many reviews as possible. Review committee members who are our peers learn about our programs in detail and carry word back to the particle physics community on how the laboratory is approaching its programs and how well it is carrying them out. To the extent that we take these reviews seriously, communicate clearly and coherently the strength of our programs and address fully the issues that arise from these reviews, the review committee members become effective interpreters of Fermilab programs and our ambassadors to the particle physics community. As described in the EP2010 report, Fermilab will have the central role in supporting the particle physics community in the future. These reviews are one mechanism by which, both formally and informally, we insure that the community knows our strengths and the cost effectiveness and quality of our programs. 

Nature of Science – May 23, 2006

Yesterday the Laboratory held its yearly Symposium on the Nature of Science, 
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an event that attracted nearly six hundred teachers and students. The Symposium is advertised in Kane and DuPage counties' high schools. While open to all students, it was scheduled right after the conclusion of AP course examinations when AP students can unbury their noses from their books and explore beyond their pages. 

The event was sponsored by the Laboratory and the Friends of Science Education. It has an interesting history. It began as an event supported by the Illinois State Board of Education for teachers in the year 2000, the year in which Kansas outlawed the teaching of evolution in their public schools. It seemed then and is still true today that it is important for our society to understand the fundamental nature of science and the principles that apply throughout whether we do particle physics, mathematics, biology or any other discipline. Today the Symposium gathers together not only teachers but also a far larger number of high school students. 

This year's Symposium had a number of outstanding speakers on a broad range of disciplines. Fermilab's Chris Quigg addressed the Nature of Science, followed by University of Chicago Professor Sydney Nagel on the Physics of the Breakfast Table, Northwestern Professor Hilary Goodwin on Lead Poisoning: Advances and Challenges and Professor Stephen Pruett-Jones on Animal Mating Systems: What We See and What We Don't. 

The audience was also outstanding. Vibrant and vocal, their enthusiasm was contagious. One of the speakers told me after the meeting that he would love always to have such an interactive audience; this one was more stimulating, inquisitive and exciting than the scientific audiences he normally encountered. Seeing all these students engaged in the lectures and asking important questions gives us great hope for our common future. 

Chicago – May 30, 2006

	



	Pier Oddone reflected in Kapoor's Cloud Gate sculpture. (Click on image for larger version.) 


Usually weekends for me are times to catch up with all the e-mails and problems not finished during the week. But once in a while, certainly not often enough, Barbara and I go into Chicago. 

We can hardly say we know Chicago, but every expedition downtown reveals new wonders. The setting of the city along the shores of the lake with its many changes of light and mood is striking. The museums are extraordinary, spanning an immense range of interests. Music and theatre are absolutely first rate. The many different national cuisines would take years to explore. But most surprising and pleasant is simply walking around the busy streets and parks, sparkling clean, surrounded by the best architecture of any American city, and feeling the care and pride of its citizens reflected so well in the public art and the extraordinary flower plantings. 

Why is Chicago the way it is when so many other cities, perhaps even wealthier than Chicago, are much less attractive? One common thread throughout all these public spaces is the unprecedented level of civic-minded investment by both the government and private sector. Whether it is museums, or the performing arts, or public sculptures, parks or buildings we always find that there has been financial support from both the public and private sides. For example, buildings built by the State include as part of their construction budget a percentage for art. A lab director could learn much from studying the intricacies of how the art is subsequently chosen. On the other hand, public parks that one would expect to be funded solely by the government receive significant private donations. This investment in institutions and public spaces for the benefit of all strikes us as a special character of Chicago. 

Chicago is certainly one of the attractions that draw people to this area. For Fermilab it means a competitive advantage in recruiting people. The same should be true with respect to siting a major international facility at the laboratory. 

The UEC – June 6, 2006

	

	



	Users' Executive Committee Chair Sacha Kopp (far right) and Fermilab Director Pier Oddone greeted Rep. Judy Biggert in front of Wilson Hall last Tuesday. (Click on image for larger version.) 


We are fortunate at Fermilab to have an activist Users Organization that is very supportive of the Laboratory. Founded in 1967, its purpose is to provide a forum for discussion of scientific and administrative matters that affect Fermilab users and to give advice to the Laboratory on the support users need in implementing their experimental programs. It also plays an important role in raising the awareness of government officials and elected representatives about Fermilab and its national role. 

The Users Organization's face to the laboratory is the Users' Executive Committee or UEC, now under the able leadership of Professor Sacha Kopp of the University of Texas. I meet with the UEC once a month on Saturday mornings to discuss laboratory issues that affect the users. 

Sacha and a subcommittee of the UEC led by Brendan Casey of Brown University did an extraordinary job organizing the recent Users Meeting. They lined up a stellar cast of speakers who are at home in government policy circles and gave superb talks. Representative Judy Biggert who is an important member of the Science Committee of the House spoke on her support for science and for DOE's Office of Science. While this was the first visit of Representative Biggert to the laboratory, she has been familiar with Fermilab for many years since her son, now an engineer, attended Saturday Morning Physics here. The public lecture by Norm Augustine on the National Academy Report "Raising Above the Gathering Storm" drew more than 800 people, mostly from the surrounding communities. The talk by Harold Shapiro was eloquent and clear and represents a call to arms for the particle physics community. 

Of course the meeting had many excellent physics talks. Remarkably, over the last year, graduate students working at the laboratory have produced 110 Ph.D. theses - no wonder there was a lot to talk about! 

P5 – June 13, 2006

Yesterday I was at SLAC at the invitation of the Particle Physics Project 
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Prioritization Panel (what a mouthful!) or P5 for short to discuss the Fermilab program in the context of the EPP2010 report. The EPP2010 report has made recommendations on the priority of the different aspects of particle physics. More importantly is has set down principles on which any future program should be based. 

The EPP2010 report is enormously supportive of our field. It has outlined the necessary strategy to maintain a leadership program in the US by hosting the ILC here. It also recommended that the national program should maintain breadth and diversity. While the EPP2010 committee has set down principles and physics priorities, it has not chosen individual projects - it was never intended to do so. This important job now falls to P5. 

P5 is one of the subpanel of the High Energy Physics Advisory Panel (HEPAP) that advices both NSF and DOE on the US program. The easiest way to summarize the role of P5 is that it is the builder and keeper of the roadmap for particle physics. Although P5 was constituted a couple of years ago and has given advice on specific projects, it is only now engaged in making a comprehensive roadmap. Fermilab as the principal particle physics laboratory plays a key role in supporting the community's projects. Placing these projects on a roadmap while respecting both the EPP2010 strategic recommendations and the budgetary guidance from the agencies is the next critical task for our community. A roadmap for projects built on the strategic principles and priorities of EPP2010 gives our community the opportunity to come together finally on a clear program that we can all support and defend. 

Dynamite – June 20, 2006

With significant help from across the laboratory, the teams in 
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the Accelerator Division have done a magnificent job during the shutdown. The Tevatron is up and running days ahead of schedule and with excellent luminosities for this early in the new run. The list of tasks carried out during the shutdown on all machines was staggering. These many jobs, often in tight quarters, have been carried out safely. It has been a dynamite job that the many contributors should feel justifiably proud of. The same goes for the very complex activities undertaken by the DZero collaboration, especially the delicate installation of the innermost layer of the silicon detector. 

Science magazine and National Public Radio have captured the human interest story of the Tevatron. When analogies to sports, and above all baseball, are drawn for the Tevatron, you know you have the public's attention. It is indeed a magnificent story, one of grit, determination and smarts. Nothing would be sweeter than the reward of an astounding discovery after the vicissitudes of the last few years. The Tevatron may indeed take us to the beach of an unexplored continent, the Terascale. The LHC and later the ILC (not the Tevatron) will explore the full extent of this continent.. But it is worthwhile remembering that Columbus only got to the beach of a small island and yet his amazing voyage of discovery in 1492 is what is most remembered. 

The Beautiful Game – June 27, 2006

	




During this season it is hard not to comment on the World Cup, especially for one who grew up in Latin America playing soccer. At Fermilab, more than most places in the U.S., a large contingent of both our staff and our users are absorbed every four years by the fantastic international competition that the FIFA World Cup represents. Many of my friends and colleagues look a bit more bedraggled than normal--and I am no exception--as we try to keep up with the intense ups and downs of the Cup while carrying out our normal responsibilities. The World Cup is truly the world's party. 

The many flags flying in front of Wilson Hall announce that Fermilab is an international institution. But one can sense it more deeply in the conversations about the World Cup and when the scores are the subject of sneak announcements during business meetings. Some would maintain that nothing is more serious than a World Cup score. For DZero, thirteen of their collaborating countries qualified for the World Cup, and five are still in the running to win it. The CDF collaboration is a close second to DZero with eight countries qualifying for the World Cup and only four surviving at this point. In almost every other scientific activity in the laboratory we touch other countries, and with all of them soccer is something that we can understand in common and share with enthusiasm as we build our scientific collaborations. 

Convergence – July 11, 2006

This past July 1, I celebrated one year of writing Director's Corners. 
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Tempus fugit! I have enjoyed writing these columns, even late on Monday night up against the deadline. When I sit down to write I like to think about what has happened the past week that is worth sharing with all of you, a thread that I can add to the fabric that binds us all to this great institution. 

This week's topic was easy. The Particle Physics Project Prioritization Panel reported to HEPAP last week recommending running of SLAC's B factory through 2008, as well as the funding of certain projects in FY08, within the context of the roadmap that P5 is creating for the field. Their recommendations concerning the future roadmap are of great interest to Fermilab. Their advice integrates the reports of many other committees such as the Neutrino Advisory Group, the Dark Energy Task Force and most importantly the National Academy EPP2010 Committee that has provided a strategic framework for the whole field. Over the past year many scientists from Fermilab and our user community have made presentations to these committees about the projects that we would like to see in the national program. 

HEPAP accepted the recommendations made by P5 and transmitted the recommendations to the DOE. As we had hoped P5 gives top priority to the R&D program for the ILC, devoting 60 percent of the resources that are available (outside of operating facilities) to this task. The other 40 percent are devoted to broadening the field by creating new opportunities for discovery. For FY08, P5 recommended the start of three of the projects that we at Fermilab have developed with our partner institutions. These three projects have very exciting and distinct goals. The Dark Energy Survey using the Blanco telescope in Chile will reduce the uncertainty in the measurements of the mysterious dark energy by a factor of three or more. The Cold Dark Matter Search Experiment (Super CDMS-25kg) uses detectors at nearly absolute zero degrees Kelvin deep underground to search directly for dark matter particles. It is an extension of the present CDMS experiment with potentially two orders of magnitude improvement in the sensitivity and greatly increased potential for new discoveries. The NOvA detector is a massive totally active neutrino detector to study some of the yet-unobserved phenomena expected in the neutrino sector. It is complementary to the T2K program in Japan. 

The roadmap provided by P5 includes a truly exciting and challenging program for Fermilab and gives the laboratory great responsibility for supporting the particle physics community. Delivering on the many aspects of ILC R&D, delivering on the vital programs at the Tevatron, helping to commission LHC and CMS, and developing these three projects make up an extraordinary opportunity for new discoveries that we are very fortunate to have. 

