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B Physics in ATLAS
■ ATLAS has collected 25 fb−1 of data in Run 1, and 139 fb−1 in Run 2
■ B physics in ATLAS mostly focus on final states with muons
■ CP violation in B0

s → J/ψϕ analysis (Run2, 2015-2017)
and B(s) → µµ analysis (Run2, 2015-2016)

Events collected with a mixture of triggers based on J/ψ → µ+µ− identification, with muon
pT thresholds of either 4 GeV or 6 GeV (vary over run periods)
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B0
(s) → µµ: Motivation

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

■ B0
s → µµ and B0 → µµ highly sensitive to New Physics

■ SM predictions: B
(
B0

s → µµ
)

= (3.66 ± 0.14) · 10−9 and
B

(
B0 → µµ

)
= (1.03 ± 0.05) · 10−10

■ Any deviation of results from SM: hint for SUSY, dark matter,...?
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B0
(s) → µµ: LHC Combination
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ATLAS, CMS, LHCb - Summer 2020

2011 - 2016 data
Preliminary ■ Combination from LHC experiments

results calculated
■ 2.1σ compatibility of LHC

combination and SM
B

(
B0

s → µµ
)

=
(
2.69+0.37

−0.35

)
· 10−9

B
(
B0 → µµ

)
< 1.9 · 10−10at 95% CL

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


CP violation measurement in B0
s → J/ψϕ

■ B0
s → J/ψϕ used to measure the CP-violating phase ϕs Eur. Phys. J. C 81 (2021) 342

Potentially sensitive to New Physics (NP)

■ The CP violation due to interference between a direct decay and a decay with B0
s − B0

s
mixing

■ In the Standard Model (SM), ϕs is related to the CKM elements and predicted with high
precision: ϕs ≃ 2arg[−(VtsV ∗

tb)/(VcsV ∗
cb)] = −0.03696+0.00072

−0.00082 rad
Phys. Rev. D 91 (2015), 073007

■ 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 B0
s → J/ψϕ

■ The other quantities in B0
s mixing are ∆ms = |mL − mH | , ∆Γs = ΓL

s − ΓH
s and

Γs = (ΓL
s + ΓH

s )/2

■ Situation after LHC Run2:

Eur. Phys. J. C 81 (2021) 226

■ Situation before LHC Run2:
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■ Where is ϕS − ∆Γ 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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