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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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2. CKM and B PHYSICS
3. NEW PHYSICS!?
4. SUMMARY
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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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BHR[E+ & Unitarity Triangle

VirVud + Ve Vea + Vi Vig = 0
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B — mm

B — J/WKs

B — DK B — X v
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box diagram
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Flavor specific decay
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f — J/wKS (CP odd)
M5 ‘%Wd —2i1

— — — €
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Good in
~10% accuracy

~1% at Belle I,
SuperB, LHCb
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NEW PHYSICS?
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r_ G%mgmz (1 mg >2
W= 8T m4
u v R — ]
Exp.
B=(1.6440.34) x 10~* .
Theory !
fz =190 £ 13 MeV (HPQCD) @

‘Vub‘ — (3.4 T 0.4) x 107°

B = (0.80 +0.20) x 10~*
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Type-ll 2HDM (SUSY)

b T b
4
-
U Z U
m2\°
Boupm = Bswm (1 — tan’ 5—23)
Mpy
Negative interference!
t
tan f <0.11GeV™, 0.24GeV™ < an g < 0.31GeV™*

M g+ M g+
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MT, R.Watanabe (2010)

B, /By = 0.40 £ 0.08

Belle OP- ~ 0.3
Belle Il 0P, ~ 0.04

0.0
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BR and tau pol.

BT/BE
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pp — bbX —

Charge asymmetry
NN,

b
Asl

1

CNT N,

L dedagl B fSZS

)
asl

ded __ sts

Ab = (0.506 = 0.043)ad + (0.494 =+ 0.043)a’,

Charge asymmetry in wrong-sign decays

q

['(B,(t) = £t X) —T(B,(t) — £~ X)

AT,
— t
Amg % 4. = 0.0042 + 0.0014
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in the SM

25



The SM prediction

a?(SM) = (—4.8119) x 1074 |
a’(SM) = (2.1 = 0.6) X 1073 |

Experiments

al, = —0.0047 + 0.0046 Belle, BaBar
a¥ = —0.0017 £0.0091 DO

A% = —0.009 57 = 0.002 51 (stat) = 0.00146 (syst). DO

inoru TANAKA 26



Implication
AL = (0.506 = 0.043)a? + (0.494 *+ 0.043)a’,.
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LHCDb expectation
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Forward-Backward asymmetry in B — K*/¢/
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Jy=3 657 M BB,
=223 submitted to PRL, arXiv: 0904.0770
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Low Recoil Data Only (C, = C,°M) Low Recoil Data Only (C, = -C,°)
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Flavor symmetry of the SM gauge sector
(i.e. turning off the Yukawa couplings)

lri, €Riy QLis URi, ARi (Z — 1,273)

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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mSUGRA tan 3 = 30
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Jjp = p p=, ¢ — K"K~

d*‘T
dtd cosOded cosiy

oc 2c0s? i (1 — sin®Ocos? )| Ag(2)[* + sin® (1 — sin®Osin®)|A;()|* + sin® sin’6|A | (1)]°

+ (1/+/2) sin2 sin?8 sin2 pRe(Ag (1A (1)) + (1/+/2) sin24 sin26 cosIm(A%(r)A | (1))
— sin” i sin26 singIm(A} ()AL (1)).

Ao (DI = [Ag (O[T, = e ising, sin(AM1)], AL (0)> = 1AL (O)[T_ F e " sing, sin(AM,1)],
Re (A5(NA (D) = |Ag(0)[|4}(0)| cos(8, — 8;) X [T 1 = e T sing, sin(AM,1)],

Im(A;(1)A L (1) = |Ax(0)||AL(0)]] X [eT(+ sind, cos(AM, 1) F cosd, sin(AM, 1) cosd,)
— (1/2)(e 1ut — e~ Tit)sing, cosd,],

Im(Aﬁ(t)Al(t)) = |A;(0)[[AL(0)] X [eTi(+ sind, cos(AM, 1) T cosd; sin(AM, 1) cosd,)
— (1/2)(e 'nt — e~ 11t sing, cosd],

T .=(1/2)[(1 £cosd, e 11!+ (1F cosqbs)e:rHt]
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Preliminary
n - DOG. 6.1 b 6, = —0.42+0.18
'y 04 S Boﬂ_’, iy 6= 3.01+0.14
= AM, = 17.77+0.12 ps*
[° 02
4 = — 68% CL
: — 95% CL
00F "= -
3
02 F
04
: | L. | I Ll
-3 -2 -1 0 1 2 3
¢§/¢¢[rad]
Minoru TANAKA 40
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SUMMARY
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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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Several other issues

KTT puzzle, D mixing, tau LFV decays, ...

Thank you.
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