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The CERN PS Booster is one of the machines of the LHC injector chain which will be upgraded within the LIU (LHC Injectors upgrade) project. The injection energy of
the PSB will be increased to 160MeV in order to mitigate direct space charge effects, considered to be the main performance limitation, thus allowing to double
the brightness for the LHC beams. In order to better predict the gain to be expected, space charge simulations are being carried out. Efforts to establish a realistic
modeling of field and alignment errors aim at extending the basic model of the machine towards a more realistic one. Simulations of beam dynamics with strong
direct space charge and realistic errors are presented and analysed in this paper.
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Conclusions

The combined effect of a realistic set of errors (alignment and quadrupolar fields) and direct space charge has been analysed in a benchmark between measurements and
simulations with the PTC-Orbit code in the PSB. Two cases have been taken into account. In the first, concerning a static w.p. close to the 2Qy=9 half-integer resonance, simulations
showed very good agreement with the measurements for long and short bunch. The second case, concerning the dynamic approach of the Qy=4 integer resonance, showed the
coupled effect of space charge and closed orbit distortion on beam losses. This case has both RMS and COD blow-up while approaching the resonance, but requires further
investigations adding the proper set of vertical steerers to the simulated lattice, in a way to obtain the closed orbit correction similar to the one observed in the control room during
the measurements. Chromatic corrections are foreseen in future measurements and simulations to disentangle the chromaticity from the s.c. induced tune spreads.




