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Outline

 Introduction of heavy flavour physics program at ATLAS

 ϕₛ and ΔΓₛ measurement in the Bₛ⁰ → J/Ψ ϕ channel (JHEP 08 (2016) 147, ATLAS-CONF-2019-009)

 Bₛ⁰ (and B⁰) → μμ measurement (JHEP 04 (2019) 098)

 Summary
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Heavy Flavour physics program at ATLAS

 Precision measuremenst to find 

hints of derivation from SM: rare 

decays, such as Bs
0->µ+µ-

 Production and decay of heavy 

flavour hadrons to understand the 

strong interaction, such as the 

discovery of Bc(2S)

 Usually, muon information is used 

as trigger and to reduce the 

background: the inner tracker and 

muon detector are used 
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ϕₛ, the CP violating phase is defined as the phase difference between mixing amplitude and decay 

amplitude; In SM, it is small, and related to CKM matrix.

ϕₛ and ΔΓₛ measurement in the Bₛ⁰ → J/Ψ ϕ
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New result based on 80 fb⁻1 at 13 TeV will be discussed here

Released 2 months ago

From HFLAV 

World averaged results before Moriond 2019 
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Flavour tagger: OST (opposite-side-tagging); lepton charge in semi-leptonic decay of B meson 

provides strong discrimination.

Methodology

CP State tagger: CP even if L = 0 or 2; CP odd if L =1. L is the orbital angular momentum. 
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Tagger: weighted sum of charge in a cone
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Fit results with RUN 2 data
Simultaneous un-binned maximum-likelihood fit contains nine parameters:  

Information used in the fit: mass of Bₛ⁰; proper decay time and its uncertainty; tagging probability; the 

transversity angles (defined in the next page) 
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Fit projection
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Result: combined with RUN1 result 
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Result: combined with LHCb new result 
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ATLAS HL-LHC projection
ATL-PHYS-PUB-2018-041
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Bₛ⁰ (and B⁰) → μμ measurement

New result based on 26 fb⁻1 at 13 TeV

2015+2016
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Methodology: take B+→J/ΨK+ as reference

Abundant and well 

measured branching 

fraction!
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Background
(Left) Particle reconstructed decays: lower dimuon invariant mass

(Middle) Peaking background: from muon misidentification

(Right) Continuum background: dominant, flat distribution; reduced with BDT. 
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Fits

4 BDT intervals, and the 

first two contribute mostly 

to background modelling
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Results
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ATLAS HL-LHC projection
ATL-PHYS-PUB-2018-005
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Summary

Based on ATLAS data, Bₛ⁰ → J/Ψ ϕ and Bₛ⁰ (and B⁰) → 

μμ are studied with higher precision, but no signal 

beyond SM is observed

More data are being analysing, more data are coming, 

and HL-LHC is on the way  

Thank you very much!
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BACK UP


