3.  Project Description

3. c)  Impact of Infrastructure Projects 

Editor's comments:

The first part discusses how instrumentation meets research goals of PHENIX and improves 

the nation's academic research infrastructure.  Ken will write draft.

Editor's comment:

The part below focuses on students and education.  Celia will write draft.

We are particularly proud of the Lan project because it represents an ideal example of a first-class research effort that also provides superb educational opportunities for young researchers.  Because this project can be carried out with a relatively small number of people (for a particle physics measurement, the scale is extremely small!), our students and PDRAs have already had a very strong hand in the initial design of the experiment, in the development of the research proposal to PSI, and even in this funding request.  Many of them have identified areas of personal responsibility.  The scale of the project permits individuals to tap into their own creativity in developing a design, a study, or a test measurement.  It is rich in opportunities for hands-on work by students at every level.  For example, one of the beautiful aspects of this experiment is its simplicity.  Almost every physics major takes an upper-level modern physics laboratory course that features an experiment to measure the muon lifetime from the muon component of cosmic rays.  Thus, the experiment is both educationally solid as well as being quite approachable early in one’s career.  The challenging construction aspects promise enriching experiences useful for any post-graduate technical training.  The data acquisition and online analysis requirements certainly push state-of-the-art processing.  Those trained in the electronics development will be highly recruited by many industrial employers.  In general, the project has many leadership possibilities for young physicists.  Providing these learning and growth experiences for students is central to the mission of each of our universities.

At Illinois, two of our current “(g-2)” graduate students have already devoted considerable time to tests and designs for Lan.  Additionally, two undergraduates have spent time working on Lan.  One of them has used prototype tests of our detector modules as part of his required senior independent “research” project.  We expect that the many development aspects of Lan will provide for numerous “unofficial” student contributions to the overall project.  Now that the experiment is approved, we expect to increase and formalize the involvement of additional students.  A new Ph.D. student (Chitwood) is planning to join the effort with an eye toward the Lan experiment as a thesis project.  It goes without saying that several other Ph.D. projects can be envisioned, certainly one or more from each university.  Another new graduate student at Illinois (Danagoulian) will begin work in the Nuclear Physics Laboratory this spring, with his first task being the development of the 3-MeV beta gun for module testing.  Owing to the subtle condensed matter aspects of the experiment, we will seek cross-disciplinary interaction with students and faculty specializing in condensed matter physics.  The challenging mechanical engineering context of the experiment suggests interaction with mechanical engineers as well. One dual Physics/M.E. major at Illinois spent some time studying icosahedral geometry this past summer and built a model for our use. 

At Boston, the demanding electronics development will naturally involve undergraduates, graduate students and a dedicated research associate.  A BU graduate from last year (Hare) spent considerable time developing the conceptual engineering for the Lan WFDs.  Such plans are an essential starting point from which the professional engineers can begin their work.  Both Carey and Miller regularly guide physics major senior projects using their experiments as a platform for study.  We expect that numerous students will be involved in Lan to meet this BU educational requirement. 

At JMU, an undergraduate team led by Giovanetti built calibration system components for the Jlab CLAS experiment.  We expect at least four JMU undergraduates to participate in Lan, including two full-time summer students.  We will make every effort to schedule runs during the summers in order to include as many students, from all groups, as possible in actual data-taking situations.

The Berkeley group’s responsibilities for the target region, which includes development of a low-mass, uniform permanent magnet and a position-sensitive silicon strip detector, all lead to excellent student and research associate projects.  A graduate student will be involved with the Berkeley group soon.  The group is planning to purchase and set up a DAQ development system in Berkeley, which eventually will be used as part of the experimental DAQ.  The proposed precision experiments require scrupulous attention to systematic effects, as well as realistic modeling of these effects by Monte Carlo simulation. Berkeley has submitted a proposal to the National Energy Research Scientific Computing Center at LBNL(NERSC) to support this effort.  The recent porting of the CERN library to the Cray T3E, within the Grand Challenge projects, paves the way to a realistic Monte Carlo simulation of our high statistics experiments.  Students will get exposed to a variety of forefront techniques, such as real-time processing with embedded VME systems and efficient use of NERSC’s massive parallel supercomputers.

The Minnesota group has involved five graduate students and three research associates during the development of data acquisition and detectors for their contributions to (g-2).  They are expected to continue to involve students and research associates in Lan.  The data acquisition challenges attract young researchers who are generally quite adept with computation.

Ongoing outreach activities at Boston and Illinois regularly include general-audience talks on our research and tours of our laboratories.  At Illinois, Hertzog initiated and ran the Saturday Physics Honors Program for high school juniors and seniors interested in science.  This program, now in its sixth year, regularly attracts many students to our labs.  At both Boston and Illinois, our groups have hosted NSF-supported REU (Research Experience for Undergraduate) students for summer projects.  The Lan project presents many ideal summer opportunities, and we plan to make our research labs available for such students.
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