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B Physics in ATLAS

B ATLAS has collected 25 fb™! of data in Run 1, and 139 fb~! in Run 2
B B physics in ATLAS mostly focus on final states with muons
B CP violation in BY — J/1¢ analysis (Run2, 2015-2017)
and B(s) — pju analysis (Run2, 2015-2016)
o Events collected with a mixture of triggers based on J/¢ — utpu~ identification, with muon
pr thresholds of either 4 GeV or 6 GeV (vary over run periods)
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o triggers: p, (1) > 11 GeV, p, (1) > 6 GeV.
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B{y — pju: Motivation

B Flavour-changing-neutral-current (FCNC) processes highly supressed in SM, significant
deviations predicted by theories beyond SM

W BY — pup and B® — ppu highly sensitive to New Physics

B SM predictions: B (BY — pu) = (3.66 +0.14) - 102 and
B (B — pu) = (1.0340.05) - 10719
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B{y — pp: LHC Combination

ATLAS CMS LHCb Summer 2020
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2020-049/

violation measurement in B — J /¢

BY — J/1¢ used to measure the CP-violating phase ¢s

o Potentially sensitive to New Physics (NP)

0

The CP violation due to interference between a direct decay and a decay with B — B,

mixing
In the Standard Model (SM), ¢s is related to the CKM elements and predicted with high
precision: ¢s ~ 2arg[—(Vis V}5)/(Ves V2,)] = —0.03696 1959053 rad
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Any deviations from SM: SUSY particles, Dark Matter, ... in the box diagram?
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https://link.springer.com/article/10.1140/epjc/s10052-021-09011-0
https://doi.org/10.1103/PhysRevD.91.073007

CP violation measurement in BY — J/4

B The other quantities in BY mixing are Amj

e = (F’S- + Ff)/2
B Situation after LHC Run2:
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B Situation before LHC Run2:

HFLAV
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B Where is ¢ — Al plane after the Run2?

See my poster :)
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https://doi.org/10.1140/epjc/s10052-020-8156-7
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