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SLAC - Future particle accelerators will play a major role in
solving problems ointernational importance, including the
clean-up and destruction of nuclear waste, the production of
tritium, and the production anergy. The next generation

of accelerators will also berucial to advances in basic and
applied science, in areasuch as high energphysics,
materials science, andbiological science, through the
development of linear colliders and spallation neutron
sources. The design of acceleratorsalbof these projects
will require a major advance in numerical modeling
capability, due to extremely stringebeam control and
beam loss requirementsand the presence of highly
complex three-dimensional accelerator components. As part
of the U.S. Department ofEnergy High Performance
Computing and Communications program, a Computational
AcceleratorPhysics "GrandChallenge"was approved in
1997. The primary goal othis project is to develop an
advanced,parallel modeling capability, based on High
Performance Computing and Communications resources
and state-of-the-art numerical methods afgbrithms,that

will enable the design, optimization, and numerical
validation of future acceleratof®r the above-mentioned
projects. In thispaper we will report orour progress to
date, including two specific example$l) parallel Particle-
In-Cell simulations for the APT programwith up to
100 million particles using a new 3D linac simulatmde,

and (2)parallel electromagneticsimulations of anentire
206-cell accelerating sectidar the NLC program using a
new finite element code.
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