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CKM MATRIX AND CP VIOLATION IN SM
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o Key test of the SM: Verify unitarity of CKM matrix

o Magnitudes: Measure branching fractions or mixing frequencies

o Phases: Measure CPV
o Sensitivity to BSM effects from global consistency of various measurements
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TODAY’S MENU

o CPV in charm decays: three world best measurements

o CPV in beauty: latest v measurement and more K — 7 puzzle
o Vyp/Vep: first V,, measurement from B? decay

o ¢s: first time with electrons in the final state

o Am,: world best measurement
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CP VIOLATION IN DO—> h*h™ [LHCB-PAPER-2020-045 IN PREPARATION] %

o Cabibbo-suppressed decays of D into CP eigenstates K*K~ and w7~
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CP VIOLATION IN D°— h*h™
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[LHCB-PAPER-2020-045 IN PREPARATION]

x10° x10° x10°
90T T S 10000FT 18 T
ok LHCDb preliminary RS LHCD preliminary S 3000 LHCb preliminary
(s=13 TeV > (s=13TeV > (s=13TeV
70 —51 M 2015-2018 (5.7/fb) ﬁ 8000 58M 2015-2018 (5.7/fb) § 25001 18M 2015-2018 (5.7/fb)
60F —4Data 1= —4 Data - P —4Data 1
s0b — Fit 12 60001 — Fit 1< 2000 — Fit
—— Signal ~ —— Signal ~ — Signal
40F Background § & Background % 15001 Background
= 4000 18
30F 1= = 1000F
D'—K o D'—=K'K~ o D't~
20 3 & 2000F 18 sook E
10f 1© o s
0 et /N i - 0 /N . = /N - -
2005 2010 2015 20 2005 2010 2015 20 2005 2010 2015 2020
m(D"xt,) [MeV/c2) m(D°x;,) [MeV/c?) m(D"},) [MeV/c?)
0.6 =
04FD'—=K*'K” LHCb prellmmagy =13TeV {
02F 2018 (5.7/fb) 3
0F 3
-02F E AYpip = (=23 1.5+0.3) x 107+
-04F x*ndf =15/19 a
0.6 % y 3 3 AY,i,-=(—4.0£28+04)x 10
Ty
0.6 — — Sys. < 20% of stat.
04F D'—=ata- LHCb prelmzlbnlasryz\![; I 153 :/l;eﬁy E
02F H* + ¢ )‘ Agree with each other within 0.50
0(2’ 3 3 Compatible with zero within 20
-04F 2¥ndf =21/19 3
-0.6 = =
0 2 4 6 8
T,

)


https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-PAPER-2020-045.html

CP VIOLATION IN D0—> h*h™ [LHCB-PAPER-2020-045 IN PREPARATION] %

PRELIMINARY
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https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-PAPER-2020-045.html

CP VIOLATION IN DO—> KSOKSO DECAY [LHCB-PAPER-2020-047 IN PREPARATlc%

o Only exchange diagrams contribute at the tree level (vanishing at SU(3)f limit)
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PRELIMINARY

CP VIOLATION IN DO—> KSOKSO DECAY [LHCB-PAPER-2020-047 IN PREPARATlc%
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PRELIMINARY

CP VIOLATION IN D(is) — h*7% /1) DECAYS [LHC5-PAPER-2021-001 v -

o AP(D*— 7*7°%) < 107° in SM due to isospin symmetry

o Use h° — e"e 7~y to have a decay vertex

o Bremsstrahlung correction for electrons and
positrons

o Nuisance asymmetries are removed using
D — h*K?

o 2D fit to D, and K° masses
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CP VIOLATION IN D(is) — h*7% /1) DECAYS [LHC5-PAPER-2021-001 v -
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PRELIMINARY

CP VIOLATION IN D(f) — h*7% /1) DECAYS [LHC5-PAPER-2021-001 v -
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MEASUREMENT OF Y WITH BE — D™ AT [arxiv:2012.09903] %

o B* — D(— K°h*h™)h*
o Mass fit in each Dalitz plot bin

o D strong phase from CLEO and
BESIII

o 7y = (68.7°)°
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o 30 observables measured

o Strong constraints on vy

o LHCb combination: v = (67 + 4)°
[LHCb-CONF-2020-003]
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CP VIOLATION IN Bis)— h"h" DECAYS [arxiv:2012.05319]
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o Time dependent CP asymmetries in B” — 7*7~, BY — K*K~
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o Combination with run 1: Cgg = 0.172 £ 0.031, Skx = 0.139 £ 0.032

o First observation of time dependent CP violation in B;
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https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-PAPER-2020-029.html

CP VIOLATION IN B* — K*7° DECAYS [arXiv:/2012.12789] o)
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MEASUREMENT OF Vp/ Vp [arX1v:2012.05143]
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Using 2fb ™' of data at /s = 8TeV
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https://lhcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/LHCb-PAPER-2020-038.html

Qbs WITH BO — _//?ﬁ(—) e'e )gb LHCB-PAPER-2020-042 IN PREPARATION]

PRELIMINARY

NEW

o Follows similar strategy as J/i) — p*u~ analysis

o First time dependent angular analysis with an electron final state
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Qbs WITH BO — j/l[)(—) ee )gb [LHCB-PAPER-2020-042 IN PREPARATION]

NEW

o Follows similar strategy as /it — p*p~ analysis
o First time dependent angular analysis with an electron final state
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MEASUREMENT OF Ams [ARXIV:2011.12041] AND [LHCB-PAPER-2021-005 IN PREP.%

PRELIMINARY

o Mixing asymmetry
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o Tagging power £ye(1 — 2w)* = 6%
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MEASUREMENT OF Ams [ARXIV:2011.12041 ] AND [LHCB-PAPER-2021-005 IN PREP%

NEW
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SUMMARY o)

o CPV in charm decays: three world best measurements

o CPV in beauty: latest v measurement and more K — 7 puzzle
o Vyp/Vep: first V,, measurement from B? decay

o ¢s: first time with electrons in the final state NEW!

o Am,: world best measurement NEW!
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