Experimental HALL-D

A New State of Matter?

The GlueX experiment in Hall-D will attempt to produce and
detect 2-quark particles in which the "glue" has been
excited. The signature we will look for is to find particles
with properties which cannot be explained by two quarks
alone. At the same time, these "exotic" signatures will not
match the known spectrum of 3 quark states.
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Meson in Ground State

From the furthest stars to the molecules in your fingernail,

everything in the universe is made of tiny particles called

quarks. Quarks have a peculiar behavior called
| "confinement” which means they are always bound
~ together in groups of two, three or more quarks. The "glue"
' which binds them is made up of particles called "gluons".
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The superconducting solenoid provides a very intense
- " magnetic field (about 2 Tesla). The magnet'is actually
made of 4 separate superconducting fcoils. The
photograph here shows one of the coils being tested at
the Indiana University Cyclotron Facility.
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The Barrel Calorimeter is a large cylindrical detector that
can measure the energy of photons or electrons. The
calorimeter is made by gluing together many layers of
scintillating fibers and lead. This photo shows one section
being made at the University of Regina in Saskatchewan,
Canada, one of a number of international collaborators on
the GlueX experiment.
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Meson in Excited State

Observing and measuring states with excited glue will give us
insight into the nature of "glue" and thus, the nature of
confinement. Understanding confinement is considered one
of the most important scientific questions, of our time.
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