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OUTLINE

Simultaneous  determination  of the CKM angle ᴨ

A study  of CP violation in the decays                                     and

Evidence for the decay        and updated  measurements  of the branching  
fractions of the     decays
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The CKM Matrix, the Unitary Triangle and Ὓ angle

Å CKM Matrix describes transition between quarks through weak 
interaction - > One of the main CP contribution to SM

Å Its elements can be determined from experiment
- > Parameterization with 4 independent parameters

Å Goal : Sensitivity to BSM effects if Unitarity triangle different in 
direct and indirect measurements

Å The current state of Ὓmeasurements ( CONF-2022-003-001) :

Direct : - > Tree Level = Standard Candle

Indirect : - > Loops / Pinguin diagrams

Unitary Equations and triangle :

= CKM Matrix complex phase = The parameter  to access CPV !

https://cds.cern.ch/record/2836208


Å CKM Matrix describes transition between quarks through weak 
interaction - > One of the main CP contribution to SM

Å Its elements can be determined from experiment
- > Parameterization with 4 independent parameters

Å Goal : Sensitivity to BSM effects if Unitarity triangle different in 
direct and indirect measurements

Å The current state of Ὓmeasurements ( CONF-2022-003-001) :

Å According to CKMfitter group, a 1° precision on direct measurement test 

SM up to dozens of TeV energy scales

-> Only possible in association of multiple analysis
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The CKM Matrix, the Unitary Triangle and Ὓ angle

Unitary Equations and triangle :

- > Test of global validity of the 
CKM formalism in tree level 
diagrams

Direct : - > Tree Level = Standard Candle

Indirect : - > Loops / Pinguin diagrams

Phys.Rev.D 89 (2014) 3, 033016

https://cds.cern.ch/record/2836208
http://ckmfitter.in2p3.fr/
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.89.033016
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LHCbécombinationLHCb-CONF-2022-003

Å A combination of measurements sensitive to the CP violation angle é"kpenwfkpi"cll relevant beauty and charm 
results from the LHCbdetector included until October 2022

Å Frequentist approach (Profile Likelihood + Plugin 
Feldman-Cousins)

+ Auxiliary inputs from HFLAV, BESIII, CLEO and LHCb

173 input observables to determine 52 free parameters

Å Using two different and independent frameworks to 
crosscheck each other : gammadini & GammaCombo

Å Simultaneous determination of Ὓ and charm mixing 

parameters

See plenary talk by Lei Hao

https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-CONF-2022-003.html
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NJEd"écombinationLHCb-CONF-2022-003

Bs
0 = we enter in a luminosity  era enabling more precision

Moderate tension (2.2ʆ"+"dgvyggp"D+ and B0 modes

Further details of the statistical procedure can be found in JHEP 12 (2021) 141

https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-CONF-2022-003.html

