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e CPODOD (1964), K —» ntn™

— R.D.Peccei, hep-ph/0209245:

it seems very natural to assume that the experi-
mentally observed CP violation is due to the pres-
ence of a scaler sector in the theory. Indeed, per-
sonally I think that the existence of CP violation at
low energy is as compelling evidence for a Higgs field
as are the precision electroweak tests which sug-
gest the presence of a light Higgs boson, ..
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SUSY-GUT 000
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e KUUOUUDOOODO:

Flavor Changing Neutral Currents [
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Grossman®@LPO03, hep-ph/0310229

e DODODODOO (HiggsOOOOO)

NAyp < a few TeV

e "OOODOOD"

K9 — KO mixing Sdgd
N
(SUSYD 00O O0D0O0DDOO0Oooooooooon)

= Ng > 10%TeV > Apnp
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Buras, hep-ph/0310208

e Minimal Flavor Violation
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2. KOUOOOOOOOOOO  Huber, NP B666(2003)

e EXxtra dimensions with bulk quarks

Planck-brane TeV-brane
(hidden) bulk (visible)
4 T T T
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(p,n) OLPO3 CKMfitter

15 771

| - charged currents

(tree amplitudes)
- AF = 2 mixings
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Buras & company, hep-ph/0312259, hep-ph/0402112

B — U Km U0

Heavy Flavor Averaging Group

Modes Ratio OO0000a0
B* By 2 (z*nY%) / T(zTn~) 2.124+0.37 | x2 large ?
By 2 (797%) / M(ntx~) 0.83+£0.23 | x10 large ?
B* 2r(K*n%)/ r(K%+*) 1.17+£0.12 | why > 1 77
By M(K*nt)/2F(K7°%) 0.76+£0.10 | why <1 ?7?
By, BT [(K*nT)/ M(Kn*) 0.914+0.07 | (reasonable)




o "B — mmw puzzle”:
SM: non-factorizable hadronic interference effects

o "B — Km puzzle”:
NP: enhanced ElectroWeak penguins
with a large CP-violating phase

o KUDD:

SM NP

KT —atuvr | (8.0+1.1) x 1071t (7.5+2.1) x 101!

K? —-r%0v | (3.2+£0.6)x 10+ (3.1+1.0)x 10 *°
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KO (p,n) Isidori & Unterdorfer, hep-ph/0311084
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BNL E9Q4900 0 01000

O: 000, KEK, OO, 00O, RCNP, OO, ...
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O: Albertal, British Columbiall, TRIUMF
O0: IHEP, INR
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700 MeV/c DC-separated KTO OO
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Live stopped Kaons

E949 200200

E787/E949 1995—2002 Data Taking Summary
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e 1.2 MHz live stopped
kaons: x2 of E787

o N+ =1.8X 1012:
1/3 of E787

e Acceptance,
Bgd level (<1 ev):
well under control

e results:
coming soon...
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e 7170 Rangeld Energy
e real data: 95-97 98

e MonteCarlo
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R (cm)

46 O E787 1998 7T+ kinematic Bgd shape
“r from KT — ntz0
Ty g a2
40 | a0
38 f_ 38 :
36 :_ 36 ;
34 f— R o 34 :
90 100 110 120 130 140 150 %0 =0 a0 %0
E (MeV)
—(Si+b) ( Q. N\ di —bi (1. )di .
exp” S+ (S; 4 b))% exp~(bi) s Sivd
X; = / =exp (1 + —)*
d;! d;! b;

Likelihood ratio technique: Junk, NIM A434(1999)435
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e Signal Region:
VAN Sz/bz =35
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e Likelihood algorithm
Y
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Kt — 7r+77 HEN
(6.0+£1.544: +0.75y5t) X 1077 (E787): a medium-rare decay

7w+ momentum spectrum
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Chiral Perturbation Theory ('80 —)

Y \ y y
SSB of Chiral Sym:
SU3)L xSUB)r — SU3)v Kt K 1t
KT = ™ yK+ = T
%7‘(’0 + %n 7wt K+
gb = T _%770_"_ %7] KO Kttt
K- K ~ 5" - .
Y
U(p) = exp(i V2 ¢ /Fr) . b
, E K* 1 K* T E
L = FTr(oU e o'UT) + ... g5 pTg

* radiative 00: 8, — D,—ie A, 0000000000
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KT —rtyy 00 at P4 > 215MeV/c

not observed yet; “Unitarity Corrections in ChPT 7?7
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K, m

Chiral Perturbation Theory
large-N. QCD
sum rules

Heavy Quark Effective Theory
Heavy Quark Expansion
QCD factorization

Lattice

e 00O [Chiral,HeavyQuark] 0 OO "0000O00" O
000000000000 000000

e FCNC, CPV (0D OODODDDO)OODOOO
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E94900-2002 :

e 00 (0O0O): Photon Detection from 7° decays
[DDO0O]

e 00 (ODOO): KT = ntuvb
e 00 (0ODO): KT — hyy

E78710-1998 :

e 00 (ODDODO): KT — putnluy
e 00 (0ODO): KT — ntn0y
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e KT — 7wtuvy on BNL-E9490 0 :
Searches with Small Statistics
using Likelihood ratio technique
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