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0.   Intro/Outline
▶ Nondecoupling of t’/b’ in Z-penguin/Box

▶ CPV Phase in           :   b → s transistion

▶ Nn = 3/EWPrT?   See “Four Statements”

I.   Twilight:   B → Kp DCPV Difference

II. Moonshine:   Prediction/Quest for TCPV in Bs → J/yf

III. Starry Heavens:   CPV 4 Universe?

IV. Cauldron:   Large Yukawa & EWSB?

V. Prognosis  ―  2011; 2012; beyond

VI. 4G Preview * CPV-4-U?
* 4-EWSB?

btst VV ''


Inami & Lim, 1981

WSH, Willey, Soni, PRL1987

WSH & Arhrib, EPJC 2003

Kribs et al., PRD 2007

Holdom et al., PMCPA 2009
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I.    Twilight:   B → Kp DCPV Difference

•  AK+p-  -10% observed 2004;  AK+p0 not significant, but deviate by +3.8s

•  Belle Nature 2008:

•  b → s Z-penguin: Nondecoupled t’ w/

- PQCD at LO    WSH, Nagashima, Soddu, PRL, 2005

- PQCD at NLO  WSH, Li, Mishima, Nagashima, PRL, 2007

⇨ Can in principle generate DAkp

Predict   sin2FBs  = - 0.2 to -0.7

Not anticipated!

4.4s 
by single experiment

Difference
Is

Large !

DAkp 

 + 16%

btst VV ''


t’

t’

Can determine full 44 by facing all flavor constraints 
WSH, Nagashima, Soddu, PRD, 2005
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b’, t ’ @ (Tevatron/)LHC

GIM, charm, K

small  ’/ , K  pnn (still waiting) 

heavy top, sin2f1/b

Z dominance for heavy top

1986   2002

All w/ 3-generations,

Just wait if there’s a 4th

Bs

AFB

Nondecoupling

∵ Large Yukawa!

On Boxes and Z Penguins

D ! 

Z  bb

Agenda for All Aspects of Flavor/CPV
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N.B. QCDF did not predict AK+p-;

SCET got wrong sign for DAkp

but PQCD did predict (ca. 2001) sign and strength of AK+p-;

PAMELA !

•  PAMELA e+ could be due to (near by) Pulsars (so, Astrophysics);
see e.g. Hooper, Blasi and Serpico, JCAP01(2009)025

BUT THAT DIDN’T STOP DM PARTICLE SPECULATOR/THEORISTS

•  B → Kp DCPV Difference could be due to “Enhanced Color-suppressed C”

AND THIS SEEMS TO STOP FURTHER THOUGHTS ACROSS ATLANTIC !?

What Theorists Should Do !   (like “Blind Analysis”)
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II. Moonshine: Prediction/Quest for TCPV in Bs → J/yf

Tevatron 2008; Tevatron 2010;    LHCb?
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arXiv:0712.2397 [hep.ex]

arXiv:0802.2255 [hep.ex]

sin2FBs
~  -0.5 - -0.7

WSH, Nagashima, Soddu, PRD’07

arXiv:0803.0659 [hep.ph]

UTfit
Incredible !!!

sin2FBs
= -0.64

+ 0.16

- 0.14

3.7s~2.8s

± ?

(- 0.2 to -0.7 already in 05)
PRL’08

PRL’08

2.1

Summer ’09

[PMC Phys.A3:6,2009]
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sin2FBs
~ -0.5 - -0.7

WSH, Nagashima, Soddu, PRD’07 (already in 05)

sin2FBs  
~  -0.33

WSH, Ma, arXiv:1004.2186 [hep-ph] 

4th generation “prediction” still robust, but needs LHCb to verify

Also, Soni et al.,  arXiv:1002.0595 [hep-ph]

Buras et al. arXiv:1002.2126 [hep-ph]

Lenz et al., arXiv:1005.3505 [hep-ph] 

comment: probably hadronic enhanced DGs
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III. Starry Heavens:   CPV 4 Universe?

•  Sakharov Conditions for Baryon Asymmetry of Universe (BAU)

Baryon Number Violation;  CP Violation;  Out of Equilibrium 

Kobayashi,

Nobel Lecture

•  Jarlskog Invariant for CP Violation

CPV iff  J ≠ 0 J seem short by 10-10

• If shift by One Generation in 4G

~ 10+15 Gain Large 
Yukawa !

by-product of Nature writing

4G Leap to ...

3G

- detailed algebraic check:    WSH, Mao and Shen, arXiv:1003.4361 [hep-ph]

⇨ indeed Leading Effect; due to mass hierarchy mostly; subleading at ~ 1/10

WSH, arXiv:0803.1234  [CJP, 2009]
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IV. Cauldron:   Large Yukawa & EWSB?

•  t’/b’ Mass Bounds:  Getting heavier

b’ → Wt Search 

2.7/fb

t’ → Wq Search

Alison Lister, yesterday

Same Sign

Dilepton

Excess at high Mreco and HT 

•  Unitarity Bound:  Partial Wave Unitarity breaksdown starting 500-600 GeV !
Chanowitz, Furman and Hinchliffe, 1979 

•  Could EWSB be due to b’ and t’ above unitarity bound?

! Yukawa Largeby  Condensecan   QQ
Need Study Platform

Higgs-Yuk. on Lattice

Comparable bound, clean

http://www.ntu.edu.tw/chinese/PageN.php
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EW “Theory” on a Lattice ?

•  SU(2)L x U(1):  (chiral) gauge symmetry experimentally established

• SSB also experimentally established: Massive W and Z

• Renormalizability depend only on Ward Identities (unaffected by SSB)

• In Physical Gauge: No would-be-Goldstone, or unphysical, scalars

▶ But Longitudinal W (kmkn part of propagator) “couple” to Fermion Mass ◀

 ? also  0    Generate QQ

Intriguing
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Effective Yukawa Coupling 

How to Formulate ?

No 
Higgs !

(Massive Fermions, Too)
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V. Prognosis  ―  2011; 2012; beyond

•  sin2FBs 
≡ -sin2bs ≡ sinf s

2011          2012                    beyond

Tevatron 〈 -----〉  LHC(b)

•  t’/b’ Direct Search Tevatron ----〉  LHC
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Tug-of-war depending on value, and LHCb “throughput”

- Surpass Tevatron w/  ~100 pb-1

- Start Reach ~ Unitarity Bound  w/  ~1 fb-1

Beyond

•  KL  p0nn @ J-PARC

•  Super B Factories

Are there any definitive measurements ? 

Forum:  How can Super B factory pin down 

4th generation parameters

Eugenio PAOLONI, Paoti CHANG, Heiko LACKER, 

Mikihiko NAKAO, Marcus MUSY, GiovanniPUNZI, http://indico.cern.ch/conferenceDisplay.py?confId=68036

January 2010, Taipei

can in principle extract CPV phase via b’  s, ca. 2020
WSH and Arhrib, PRD 2009 

Not quite know yet.
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4G Preview

― raison d'être for U

― raison d'être for LHC
Comment: will put 4G on backburner if sin2FBs

SM3-like
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