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@ Simultaneous determination ofthe CKMangle n

@® Astudy of CPviolation inthe decays B* — [KTK-ntn~|ph®™ (h = K, n) and
B* — [rtn—ntn~|ph*

@® Evidence forthe decay B® - D™ and updated measurements of the branching
fractions of the B? — D™ decays
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A CKM Matrix describes  transition between quarks  through weak
interaction - > One of the main CP contribution to SM

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

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

A The current state of “Ymeasurements ( CONF-2022-003-001) :
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Direct : ~ = (63.8?%157)0 - > Tree Level = Standard Candle

Indirect : 7 = (65-667_L81%5)O - > Loops / Pinguin diagrams

a/r‘g(ﬁ + i??) = CKM Matrix complex phase = The parameter to access CPV !



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

Unitary Equations and triangle :
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. . NP loop |Scales (in TeV) probed by
Couplings
order |Ba mixing| FE. mixing
|C5| = |ViaViy| | tree level 17 19
(CKM-like) |one loop 1.4 1.5
|Cii| =1 |tree level| 2 x 107 5 x 10°
(no hierarchy) | one loop | 2 x 10° 40
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CKM Matrix describes transition between quarks  through weak
interaction - > One of the main CP contribution to SM

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

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

The current state of “Ymeasurements ( CONFE-2022-003-001)

- > Test of global validity of the

CKM formalism in tree level

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

Direct : ~ = (63.8f§157)0 - > Tree Level = Standard Candle

Indirect : 7 = (65-667_%965)0 - > Loops / Pinguin diagrams

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

SM up to dozens of TeV energy scales

: : . : : 4
-> Only possible in association of multiple analysis


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

A A combination of measurements sensitive to the CP violation angle é
results from the LHCb detector included until October 2022

k p e nlwdlekantibeaaty and charm

B decay D decay Dataset Status since
Ref. m .
B* — Dh* D — hth~ [29] Run 1&2 As before See plenary talk by Lel Hao
B* — Dh* D— htg ata 30] Run 1 As l){:fM
B* — Dh* D — K*nfrta™ E Run 1&2 New
B* — Dh* D — hth—=n" 19] Run 1&2 Updated . . . ] ;
BT Dht Do Keh BL Run 162 As before A Frequentist approach (Profile Likelihood + Plugin
B* — Dh* D — K{K*n™ E Run 1&2 As before Feld man‘COUS| ns
B* — D*h* D — hth~ E Run 1&2 As before )
B* — DK** D — hth~ E Run 1&2(*) As before
B*¥ — DK+ D — htoata~ 331 Run 1&2(*) As before HH :
B Dt Do @ R 1 e e + Auxiliary inputs from HFLAV, BESIII, CLEO and LHCb
B — DK*Y D — hth- E Run 1&2(*) As before
B — DK*® D— htoatn™ E Run 1&2(*) As before
B" — DK*" D — Kirtn™ E Run 1 As before
) FooE + -+t Bl L b e . -
B = D b= K a™n™ g7 Run 1 As before _yp 173 inputobservables to determine 52 free parameters
B - DFK* DF = hth ot 38| Run 1 As before
B - DFK*ntr~ DF = hth ot 39 Run 1&2 As before
D decay Observable(s) : Dataset Status sifice
Ref. [14
DY hth Adgp 241 Run 182 As befbre A Using two different and independent frameworks to
DY — K+K- Acp(K+K™) 16 Run 2 New/ ] ..
e — e - T R crosscheck each other : gammadini & GammaCombo
DY — hth- Yop — Yop " 15) Run 2 New I
D% — hmh™ AY 457 Run [&2 As belore . . . “
DY — K*7— (Single Tag)  R*, (2'*)?, y'* E Run 1 As before A SIIT]UltaneOUS determlnatlon Of Y an d C h ar nmn
DY — K+~ (Double Tag) R*, (z'*)?, y'* E Run 1&2(*) As before
D" = K ‘.T:Fn T~ (x? +y?)/4 E Run 1 As before parameters
D’ — Kirta™ xr,y E Run 1 As before
D’ — Kirtn™ Tep, Yop, Az, Ay i Run 1 As before
D’ — KOrtn~ tep, yop, Az, Ay [52] Run 2 As before S
D’ — Kirtn™ (u~ tag) zep, yop, Az, Ay [L7] Run 2 New



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

Further details of the statistical procedure canbe found in JHEP 12 (2021) 141 B.° = we enter in a luminosity era enabling more precision
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https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-CONF-2022-003.html

