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B-physics studies for HL-LHC ATLAS upgrade

Motivation: CP violation in B, — J/w(u*u ) p(K*K)

In the Standard Model CP violation (CPV) is described by a phase in the CKM matrix. One of the manifestations of this
complex phase is a phase shift between direct and mixing-mediated B, decays producing a common final state. In the case
of B — J/w¢ this phase shift is predicted to be small: ¢, = 0.0368 £ 0.0018 rad. New physics can enhance ¢ whilst
satisfying all existing constraints. Increased sensitivity is expected mainly due to the improved decay time resolution
obtained with the ATLAS upgraded inner tracking detector.

Proper decay time uncertainty - simulation

CP violation in B, system, Run-1 results

Different CP violating effects: Proper decay time uncertainty extracted for B; — J/w¢ decay candidates
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8 Inner Tracker (ITk) for High = Distributions extracted from the B, — J/¢ decay candidates
E Luminosity LHC (HL-LHC) = Sideband-subtraction method: fitting the background component in the
, 2 = Completely new Si based tracker B, mass sidebands (5.150 - 5.317) GeV and (5.417 - 5.650) GeV
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