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In the process of upgrading the PSI accelerator facility for operations beyond 2.0 mA, we need quantitative predictions of the beam behavior, initially in the 870 keV injection beam line.  In order to be able to perform this type of calculation,  MAD9p (Methodical Accelerator Design version 9 - parallel) was developed.  In a series of calculations of the 870 keV beam line and have compared the numerical results with measured density profiles. Using stochastic optimization (Simulated Annealing), we estimated the initial distribution and the space-charge neutralization factor. All calculations showing good to very good agreement in almost all sections of the 870 keV beam line. At a few places, however, we observe discrepancies which we attribute to the somewhat simplified model (for example, there is no modeling of the residual gas, the electron distribution or the image charges). Coasting beam simulations in the Injector 2 cyclotron show very stable beam conditions even up to currents as high as 30 mA. Future numerical and physical experiments will also be discussed.

