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- The present paper focuses on a method to $tbveson's
equation in a wavelebasis. It outlines an efficient
discretisation of thediscontinuous charge distribution by
automatically customising the computationadsh. This is
done by adding wavelets ahe next higherlevel of
resolution if their coefficients are above a certaireshold.
For the presentedlgorithm, the CPU-time scaledinearly
with the number of mesh points. Moreover, it allows non-
uniform grids and does neéquire any symmetry of the
particle distribution. The motivationfor developing the
wavelet technique for space-charge simulations in
synchrotrons arose fromthe need tounderstand the
influence of discontinuous charge distributions during
multi-turn injection into theCERN PS Booster. The
particle distribution during injection is smooth almost
everywhere, except for small regions with sharp
discontinuities caused by beam loss on the injection septum.
Such locally discontinuous functions havesparse
representations in a wavelebasis allowing fast
computations. Furthermore wavelets alloie detailed
examination of the steep gradieegions without causing
computationabverheads elsewhere. Finally, the beam
distribution evolves in time and loses its discontinuities, the
analysing wavelet may be dynamically changed to best
match the new situation.



