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Wide-ranging subjects

O Energy Frontier: Tevatron collider

O Luminosity/Intensity Frontier:
=B
m K
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O Detector R&D
O Theories
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up to CKM mixing:



(W=, Z9)



O
SU(3)xSU(2)xU(1)

o SU(2)xU(1)
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Fit to precision measurements

o A light Higgs boson
(weakly interacting
Higgs sector)
preferred by
electroweak data
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“Universality”
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Generation mixing

If no Yukawa coupling, generation labels has no meaning

A

_
_




Generation mixing

Charged current interactions connects ups and downs
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Generation mixing

Yukawa couplings breaks the generation symmetry
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Generation mixing

Mismatch of ups and downs gives the Cabibbo mixing
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An important window of BSM

O FCNC
O FCNC

O GIM

= No FCNC coupling (Zds etc.) at tree level

= Suppression by small qguark mass and/or small
CKM mixing

O New physics model
O New physics
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FCNC is highly suppressed

B(K™ - uv)=63%

Il

B(K) = u"17)=7x107

O Important hurdle for model builders

O
and especially KO K° mixing)
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supersymmetry



= Haag-topuszanski-Sohnius
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@ weak scale

O

m Fermi scale GUT/Planck scale

= Fermi scale

Fermi scale

(large) extra dimensions
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O

[Q. H]=0



0O Hidden sector
sector

O sector

parameters

hidden sector

- soft breaking
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Basic Parameters: Standard Model

O Gauge sector
= three gauge couplings
O Higgs sector
= u? (Higgs mass term)
= A (Higgs 4 coupling)
O Yukawa sector
= Only source of generation difference
m 2x27 couplings (13 physical)

6 quark masses, 4 CKM parameters
3 lepton masses
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MSSM parameters (1) supersym.

O parameter SM

O Higgs sector: only 1 param. instead of 2
= u (Higgsino mass)
N gauge coupling
- Higgs mass
O Yukawa sector SM
= Coupling cos (3 or sin 3
O CKM in SM
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MSSM parameters (11): breaking

O 2X3 gaugino masses

O 2 Higgs masses

0 2x1 Higgs mass mixing (B term)

O 27 squark mass terms [ (3x3) x3]

O 18 slepton mass terms [ (3x3) x2]

O 2x27 Higgs-sfermion couplings (A term)
[ (3x3) x3]

(all up to rephasing)
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New sources of generation mixing

O Squark masses (and A terms) give new
sources of generation mixing, which are
totally independent of CKM (Yukawas) In
SM.

0 These produce mismatch of quark and
sguark mass eigenstates, or viewed In a
different way, Interactions such as
= gluino-strange-sdown
= gluino-bottom-sdown
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SUSY flavor problem

o MSSM solves nothing about generation
structure, but only complicates it

O Arbitrary soft parameters are mostly In
immediate conflict with KO-K°% mixing

O Various schemes to avoid the problem are
proposed: e.g. “Xxx mediation”

O Many of these scenarios assume CKM as a
unique source of mixings
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Example: CP angle iIn B - ¢K,

O SM expectation: same angle as in B - yK,

O Difference
= B - yK,: tree process
= B - ¢K.: penguin process (suppressed)

O New physics effect can be more visible In
B - (I)Ks
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Results for “sin 2¢,”
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How theorists behave

O Wait and see
= 99% of 99%CL “new physics” will go away

O Play and enjoy

= Write as much papers as you can, before it
goes away

= If real, you may hit a gold mine
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Conclusions




Physics of Flavor

0o MSSM says nothing about generation
structure, but only complicates it

O We have no fundamental understanding of
fermion masses and mixings

= Theorists are not wise enough to pinpoint the
physics underlying the CKM structure

= Many possibilities are open
O Any experimental input is very useful
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Windows for New Physics

O Energy frontier
= Direct production of new particles
= Effects of new interactions
O Forbidden processes
= Nucleon decays
= lepton #, lepton flavor violation

O Highly suppressed processes
= FCNC
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O Tevatron collider
= Increasing luminosity - wide-ranging physics
output
0o KEK B (B, t, charm)

= World-record and still increasing luminosity -
very rich physics output

= Overwhelming data for PDG

= Hints of new physics?

O Rare K decays
= Delving towards unexplored region
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