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Lots of parameters: 9 masses, 3 angles, and a phase.
Determined with some precision.
Hierarchy, but

History
CPV in K decays T) 3rd gen.

Future

B (Flavor) physics % New physics
SUSY, Extra Dim,, ...
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CKM and B PHYSICS
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Wolfenstein parametrization
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Lepton Photon 2009
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FfE]F & Unitarity Triangle
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box diagram
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Flavor specific decay

! ! l ! l !

B (t) —>1"X
— B () ——>1X

Am/T'=2

<
o)

Decay rate

i
~

Minoru TANAKA




[ TANAKA

RARE:
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NEW PHYSICS




Flavor symmetry of the SM gauge sector
(i.e. turning off the Yukawa couplings)

lLi) €Ris 4Li, URq, dRZ (Z — 17273)
Gr =U(3)°

= SU3)°> xU(1)p xU(1), xU(1)y xU(1)pq xU(1)e,

Turning on the Yukawa couplings,

QF z U(l)B XU(l)L XU(l)Y

What about new physics at the TeV scale!?
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Gr and CP are broken solely by Yukawa as in the SM.

All flavor and CP violations are controlled by Y.

Ex. MSSM with real and universal soft breakings
(minimal supergravity model)

Rather small deviations from the SM.

More precise measurements at
super B factory.
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New sources of flavor and CP violation

Ex. SU(5) SUSY GUT with vgr
Neutrino Yukawa breaks G .

U(2) flavor symmetry model
U(2) breakings in soft SUSY breakings

(U(2) C Gr)

Larger deviations from the SM.

- Rather restricted.
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GOTO, OKADA, SHINDOU, AND TANAKA
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—e— SM prediction
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Non-MFV in b «— s ?
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SUMMARY




W CKM scheme seems OK at ~10% accuracy.

W A few % new physics might be there.

W Yukawa sector, flavor structure
-3 Key issue for new physics
MFV or Non-MFV

W Interplay between LHC and flavor factories.

Super KEKB, JPARC K experiments,
LFV searches, EDM, neutrinos, B decays, etc.
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