       New Views of the Structure of the Universe

Great progress was made in understanding the structure of the universe in the second half of the 20th Century.  This has been driven by research in particle physics, probing the very small, and in astrophysics and cosmology, probing the very large.  These two domains are closely related in our current theory of the evolution of the universe.  In particle physics, new types of accelerators and particle detectors have made possible extensive experimental results, which along with new theoretical developments, have led to the quark model, Quantum Chromodynamics, and Electroweak Unification.  These form the basis of a remarkably successful theory of elementary particles, called the Standard Model.  Although its predictions have been confirmed with excellent precision at present accelerator energies, this theory is incomplete and has raised a number of deep questions that need to be addressed in the TeV energy region.  Some of these have important cosmological implications. Experimental programs to search for answers to these questions have been prepared at the Large Hadron Collider, a 14 TeV proton-proton collider at CERN, which is presently being commissioned.   The Large Hadron Collider, the world’s largest and most ambitious scientific project, is expected to usher in a new era of discovery. 
