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(LP2+IQ) Unitarity Triangle

Kobayashi-Maskawa theory

Complex phase in the quark mixing matrix
- CP violation in the Standard Model (SM)

CKM (Cabibbo-Kobayashi-Maskawa) Matrix
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(LP2+IQ) Unitarity Triangle
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([LP2+IQ] Time dependent CP Asymmetry @&

Mixing-induced CP asymmetry @
ABO and B0 decay to a common CP eigenstate fcp.

ACP violation appears as a decay time difference. x
(BO(DY) - fep) T G(BODY) - f
Aco(DH) = GBYDY - fep) T & O( ) - Tep) @
GBO(DY) - fep) + GBY(DY) - fep)
= S sin(DmDt) + A cos(DmDt) S : mixing induced CPV

S =7xsin(2f,) forB- Jly Kg, A direct CPV (=1 C)

Flavor-tag measure position instead of time
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(LP2+IQ) Measurement of f , (b)

Asin(2f ;) has been measured precisely with b - ccs tree process vt R
sin(2f,) =0.699 0.017 (HFLAV) VedVar' VeaVeo'
AMeasurement of sin(2f ;) using other processes with penguin loop:
V To probe non-SM contribution in the penguin loop. 0.0 N7
ARecent results from Belle: B - J/y p°, p°p®Kg with 711 fb' 1
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B- Jly p° (tree + penguin) [PRD98 (2018) 112008] —
Understanding of penguin contribution could § : Belle
. . . 04 F ; ! i Average -
Improve the uncertainty of sin(2f ,) :

— T T T T T T _ 02 |

=1 sin(2f,) InSM L B |
. 950919 0.03 0.2> ESM expectatioén-

[ ]
z =10
L%) =1 C 004 0.4
_ +
=0.15 0147004 |

1 AN L L .
-1 -0.8 -0.6 -0.4 -0.2 0
CP

Contours give -2A(In L) = A =1, corresponding to 39.3% CL for 2 dof

At (ps)

S. Nishida CKM and CP constraints from B-decays Lepton Photon 2819

Aug. 9, 2019



(LP2+IQ)

Measurement of f ; (b)
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LP 2"’19J fq ©

V;.bvcs

Another combination of the unitarity of the
CKM matrix makes a squashed triangle.

Vusvub* + Vcchb* + Vtsvtb* =0

violation in B, decays like B, - Jly f.

Abs can be measured in mixing-induced CP @ Tq

fo=f_T2f,=17 2b, (in SM) F mix
1f
f=T 3 ;61(').0 Byrad (SM) @ d
AEXperimentaI teChnique [New J. Phys. 15 (2013) 053021]

e Tagged mixed

V excellent time resolution (<100fs) necessary
because of fast B, oscillation,
U Cannot be studied at B-factories due to
small boost factor.

V flavor tagging
V angular distribution to extract CP eigenstate. 0 i 2 3 4

decz;y time [ps]
|
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(LP2¥1Q) f . from ATLAS ©

AB. - Jiy f [ATL-CONF-2019-009]
-

APrevious result from ATLAS was based on 19.2 fb' lat 7-8 TeV (Runl).

ANew measurement with 80.5 fb' lat 13 TeV (Run?2).

AFlavor tagging (of the other side b-hadron) using weighted sum of the charge
In a cone around a lepton or in a jet. Calibrated with B* - J/y K",
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