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Ø 𝐵"# → 𝐽/𝜓(𝜇*𝜇+)𝜙(𝐾*𝐾+) is used to measure the CP-
violating phase 𝜙" which is potentially sensitive to new 
physics.

Ø 𝜙" is defined as the weak phase difference between the 
𝐵"# − 0𝐵"# mixing amplitude and the 𝑏 → 𝑐 ̅𝑐𝑠 decay
amplitude.

Ø In standard model (SM), 𝜙" ≃ 2 arg − :;<:;=
∗
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Measurement of the CP violation 
phase  𝝓𝒔

This poster will focus on the latest results from the ATLAS collaboration, in particular for rare processes
𝐵(")# → 𝜇*𝜇+, and CP violation in the 𝐵"# → 𝐽/𝜓𝜙 decays. In the latter, the Standard Model predicts the CP 
violating mixing phase, 𝜙", to be very small and its SM value is very well constrained, while in many new 
physics models large 𝜙" values are expected. Latest measurements of 𝜙" and several other parameters 
describing the 𝐵"# → 𝐽/𝜓𝜙 decays will be reported.

Branching fractions are measured relative to the reference
decay mode 𝐵* → 𝐽/𝜓(𝜇*𝜇+)𝐾* which is abundant and
well-measured:
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Ø Three binned lo—likelihoods fitted using a two-
dimensional variable-width Gaussian

Ø The maximum is used the evaluate the central values
and the uncertainties:

ℬ 𝐵"# → 𝜇*𝜇+ = 2.69+#._`*#._H × 10+b
ℬ 𝐵# → 𝜇*𝜇+ = 0.6 ± 0.7 × 10+e#

Ø The upper limit on ℬ 𝐵# → 𝜇*𝜇+ is 1.9 × 10+e#
Ø Effective lifetimes: 𝜏g<h→RSRT = 1.91+#._`*#._H ps.

Introduction 

Strategy
Ø Time-dependent angular analysis with flavour tagging

technique
ØEfficiency (𝜀), dilution (D), tagger power (T)

Ø An unbinned maximum likelihood fit

Ø 𝜙" = −87 ± 36(𝑠𝑡𝑎𝑡. ) ± 21(𝑠𝑦𝑠𝑡. ) 𝑚𝑟𝑎𝑑
Ø ∆Γ"= 0.0657 ± 0.0043(𝑠𝑡𝑎𝑡. ) ± 0.0037 𝑠𝑦𝑠𝑡. 𝑝𝑠+es

Results
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ATLAS results

Combination

High precision SM predictions of branching fractions for
muonic 𝐵(")# decays:

ℬ 𝐵"# → 𝜇*𝜇+ = 3.66 ± 0.14 × 10+b
ℬ 𝐵# → 𝜇*𝜇+ = 1.03 ± 0.05 × 10+e#

CMS-PAS-BPH-20-003
LHCb-CONF-2020-002
ATLAS-CONF-2020-049

ℬ 𝐵"# → 𝜇*𝜇+ = 2.8 ± 0.7 × 10+b
ℬ 𝐵# → 𝜇*𝜇+ = −1.9 ± 1.6 × 10+e#

https://link.springer.com/article/10.1140/epjc/s10052-021-09011-0
https://link.springer.com/article/10.1007/JHEP04(2019)098
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