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The International Linear Collider (ILC) is a machine designed to collide intense bunches of electrons and positrons at high energy in order to study the Higgs boson and other exotic heavy particles. The positrons, that are to be accelerated in the superconducting linac, are produced in pairs with electrons when circularly polarized light generated in a 200 m long undulator, strikes a metal target. The large phase space volume of the positrons coming off of the target is then reduced by six orders of magnitude while circulating for a mere 200ms in a damping ring. The ultra-low equilibrium emittance of the damping ring is achieved with very strong focusing, which introduces nonlinearities that severely limit the stability of particles with large transverse amplitudes. At the same time the ring is required to accept the very large phase space volume of the hot positrons. Optimization of the nonlinear aperture depends on characterization of machine resonances and then tailoring the magnetic guide field (especially the sextupole magnets) to minimize the forces that drive those resonances. This project is to use tracking simulations to explore and evaluate different sextupole distributions.

