Accelerator Simulation at Fermilab

Accelerator simulation at Fermilab advances accelerator science for the HEP program

COMPASS

The Community Petascale Project for
Accelerator Science and Simulation

) Wakefields are electromagnetic A SGIDAC2 project

flelds generated in accelerator led from Fermilab

structures by passing beams.

Simulating this effect Is crucial for ' B ey

minimizing losses and maximizing G Nt Conpuin NSRS

efficiency.

Synergia multi-physics simulations of the Fermilab
Booster include nonlinear optics, space charge and

wa ke f 1€ I d S SC (space-charge)
MINOS and Nova neutrinos to wake and SC #bunch=3
Soudan mine and Ash River (MN)
LBNE ne(utrir)los to o )
DUSEL (SD - - 0,08} Stope =-0.010/84x 10},
Space charge Is the electromagnetic ] e 098 10"

repulsion among the particles in a beam
bunch. Its effects Increase as intensity
INncreases.

Synergia multi-physics simulations of the
Fermilab Main Injector include nonlinear
optics and space charge.
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Beam-beam simulations from the

L . . SciDAC Breakthrough presentation
At IARC, scientists and engineers from Fermilab, Argonne showing comparison of simulation results

and lllinois universities will work with industrial partners to with Tevatron data
research and develop breakthroughs in accelerator science



