Prospects for new physics in rare decays, mixing (ΔΓ) and related CP violation at LHCb

LHCb is a dedicated experiment to study CP violation and other rare phenomena in B meson decays with unprecedented precision. This should provide a profound understanding of quark flavour physics in the framework of the Standard Model and may reveal signs of physics beyond this model. 
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   system is of special interest. It exhibits particle-antiparticle oscillations, described by three parameters: The mass difference between the
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   meson, their life time difference and the mixing phase. The SM predicts a very small mixing phase while many extensions of the SM anticipate a larger mixing phase. A measurement of sizeable mixing phases in the 
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system would be a clear hint for physics beyond the SM. The simultaneous determination of the mixing parameters is possible by the measurement of  CP-asymmetries in 
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 decays, e.g. in the decay channels 
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Rare decays governed e.g. by radiative or electroweak penguins are also likely to be affected by new physics. A precise measurement of the branching ratios and related observables, for example for the decays 
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 allows one to search for deviations from the Standard Model and to distinguish among different models of new physics.
This talk describes the optimization of the LHCb experiment to perform these measurements. It discusses how they may be affected by new phenomena and evaluates the sensitivity of the LHCb experiment to the observables of the relevant decay modes. 
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