1. Avoid QGP in the title to not imply follow up on the prvious proposals.

2. Tried to introduce jets more generally. Avoid QGP centric

3. Avoid being too technical in the abstract

Jet Radiography at the Large Hadron Collider

The largest and most complex scientific instrument ever developed is the Large Hardon Collider (LHC) at CERN/Geneva, which will begin commissioning in 2008. It was conceived for the study of physics beyond the standard model by colliding the highest energy proton beams in the world. The LHC is also capable of producing the hottest plasmas comprised of quarks and gluons by colliding heavy ions.  A new type of probe, called a jet, will become abundantly available at the LHC to enable a new era in nuclear and particle physics. Jets are energetic collimated showers of particles created at the earliest collisions times whose plentiful production at the LHC is considered a golden channel for discovery of physics beyond the standard model.  For the first time it will be possible to use production of jets in nuclear collisions as tool to radiograph the quark-gluon plasma. 

We propose to develop techniques to study high jet multiplicity events and missing energy to search for signatures of supersymmetry – an elegant and natural extension of the standard model based on fundamental symmetry principles.  We will also use the modification of jet shapes and topologies as a signature and sensitive probe that provides the power to discriminate between models of the strong interaction dynamics in the plasma. The first ever direct measurements of jet energy loss will be performed via tagged decays of Z0 -> mu+mu-, direct photons and heavy quarks. The combination of these jet tomographic techniques will enable the precise study of the energy density of the QGP and its response to large deposited energies. The first theoretical calculations of jet shapes in nuclear collisions will be done.   

