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Motivation: The spectrum of hadrons directly reflects the nature of their constituents and the forces that bind them together. The spectrum of light hadrons , i.e. those  built of u and d quarks and gluons,  is a particularly direct consequence of color confinement and provides a unique window on the strong coupling regime of QCD.  A key prediction of the theory is that there should exist color singlet states, in which glue contributes in an essential way to their JPC  quantum numbers, leading to states beyond  the simple quark model. The GlueX experiment is aimed at the unambiguous search for such states. It is a cornerstone of the 12 GeV program.

This ambitious project requires the development and construction of a hermetic detector of high efficiency, with excellent particle identification, good energy and momentum resolution, capable of high data-taking rates. The GlueX detector will allow a mapping of the hadron spectrum up to 2.8 GeV in mass by studying  multiparticle final states  involving both charged and neutral mesons to which they decay all within a single experiment.  The specific  goal  is the  exploration of channels with quantum numbers not accessible to purely quark-antiquark mesons. 

The collaboration has the leadership and motivation to take this highly significant program of detector and amplitude analysis development and construction forward to a successful conclusion. Even if exotic states are not there to be found,  GlueX will detail the whole light meson spectrum with conventional quantum numbers with great precision.

Measurement and Feasibility: Considerable R & D is under way for all aspects of the complete GlueX detector. Timelines were presented into 2007, but in fact a full Gant chart  with critical milestones exists to ensure this detector will be complete and available for running on Day 1 of the upgrade.

Developing and building the detector over the next decade and having run the experiment for several years is not the end of the story. The analysis of the complex data to separate amplitudes with well-defined quantum numbers in each final state will require several years of dedicated effort. This will have to be preceded by a significant program of R & D on amplitude analyses routines. Considerable expertise already exists within the collaboration, particularly at IU, CMU, but also as FSU and elsewhere, to ensure the appropriate tools to allow as model independent separation as possible of amplitudes with definite quantum numbers. Hints of exotic states with  JPC  = 1-+  indicate that these may contribute at most a few percent in pion production. While their photoproduction couplings may be larger, the analysis must be of sufficient precision to be able to extract signals unambiguously at the few percent level from cross-sections involving 50-100 partial waves.

Importantly, this experiment motivates a parallel effort to map out the same hadron spectrum in strong coupling QCD using lattice techniques. The next decade will be needed to bring the finite volume effects under control, to allow the lattice spacing to approach the continuum and to simulate quarks that are realistically light to model the behavior of the known up and down quarks. This will require a dedicated effort comparable to that required for the development and testing of the amplitude analyses routines. The outcome should be not just masses, but importantly decay rates for the states to be observed and measured in GlueX.

Issues: Critical milestones for the detector development and construction must be kept under constant review.

Recommendation: Approval
