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Heavy Flavor and the CKM Matrix

2 plenary talks + 4 parallel sessions (2 joint with PPHI)
Thank you for all the fantastic contributions!
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1) Determine CKM Matrix Elements

=

Matic Lubej
(Determination of |Vub| and |Vcb|

at Belle (II))

Anselm Vossen
(First Collisions at Belle II)

Oliver Witzel
(Semileptonic Bs decays)

Carleton DeTar
(B and D meson leptonic decay

constants and quark masses from

four-flavor lattice QCD)

Wolfgang Altmannshofer
(Introduction to the CKM Matrix)

.
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2) Search for New Physics
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Gerco Oderwater
(Rare Decays at LHCb)

Tomo Miyashita
(Combined Measurement of the

CP Violating Angle β by the BaBar

and Belle Experiments)

Yuzhi Liu
(B → π`` and B → K`` decay

form factors from Lattice QCD)

Chia Cheng Chang
(Short distance hadronic

contributions to D meson mixing

from Lattice QCD)

Ryoutaro Watanabe
(RD and RD∗ : Theoretical

Developments)

Alakabha Datta
(Diagnosing New Physics with

LUV and LFV B Decays)
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·

High Precision
Lattice Results
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Many Sophisticated Techniques

(Carleton DeTar in HFCKM 7)
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Decay Constants with Sub-Percent Precision!

(Carleton DeTar in HFCKM 7)

Wolfgang Altmannshofer () HFCKM Highlights June 3, 2018 7 / 20



Up and Down Masses with Percent Precision!

(Carleton DeTar in HFCKM 7)
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·

Flavor Anomalies
and New Physics
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Lepton Flavor Universality Violation 1: RD and RD∗

world average from the heavy flavor averaging group

RD =
BR(B → Dτν)
BR(B → D`ν)

RD∗ =
BR(B → D∗τν)
BR(B → D∗`ν)

` = µ,e (BaBar/Belle)
` = µ (LHCb)

bla

Rexp
D = 0.407± 0.039± 0.024 , Rexp

D∗ = 0.304± 0.013± 0.007

Combined discrepancy ∼ 4σ.

Wolfgang Altmannshofer () HFCKM Highlights June 3, 2018 10 / 20



Lepton Flavor Universality Violation 2: RK and RK ∗

RK (∗) =
BR(B → K (∗)µµ)

BR(B → K (∗)ee)

R[1,6]
K = 0.745+0.090

−0.074 ± 0.036

R[0.045,1.1]
K∗ = 0.66+0.11

−0.07 ± 0.03

R[1.1,6]
K∗ = 0.69+0.11

−0.07 ± 0.05

3 observables
deviating by ∼ 2σ − 2.5σ
from the SM predictions
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Could We Be Missing a Standard Model Effect?

(Ryoutaro Watanabe in HFCKM/PPHI 2)
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Many Possible New Physics Explanations

(Alakabha Datta in HFCKM/PPHI 2)
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·

First Collisions
at Belle II
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The Machine: SuperKEKB

(Anselm Vossen in HFCKM 3)
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The Detector: Belle II

(Anselm Vossen in HFCKM 3)
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First Collisions

(Anselm Vossen in HFCKM 3)
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First Bumps!

D mesons pions Kaons

(Anselm Vossen in HFCKM 3)
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Current Status and Schedule

(Anselm Vossen in HFCKM 3)
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Summary

I CKM picture of flavor and CP violation gives overall a
consistent picture at the ∼ 10% level ...

I ... but, over the last few years, several anomalies
appeared (e.g. RK (∗) , RD(∗) )

I Lattice QCD calculations continue to provide
invaluable input with higher and higher precision

I Expect many exciting results from LHCb and Belle II
in the near future
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