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Towards "Paradigm Shift"

La raison d'etre of the B factories sin 2p <.,

Once upon a simpler time:
g2 Trabelsi (KEK) ™,

sin (2

N 'ﬁﬁﬁﬁﬁﬁﬁﬁﬁIﬁﬁf“““iﬁ:ﬁﬁ:ﬁﬁﬁﬁﬁﬁﬁ:ﬁﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁ:ﬁﬁ:ﬁﬁ;'"'ﬁﬁﬁﬁﬁﬁ:ﬁﬁEﬁﬁ:ﬁﬁ:ﬁfﬂ"'

oo [ ] ."‘I' - - ,"
L > KM Nobel'08 -
I 1
‘g 1 CKM Paradigm
0.2 } :B = (2 1.4+ ().8)u A recount of Nobel'08 given
" _ at FPCP'09; see 0907.5044

2000 2005 2010

Just two years
after running!

(Still) Waiting for Godot at the LHC ...
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walting lor godot

‘ Waiting for Godot — a parable for s
the flavour physics community ?

samuel Beckett's play (1949) a landmark of modern theatre.

Two tramps, Vladimir and Estragon, await the arrival of the
mysterious Godot. He does not come, although other sinister

characters pass through whom they mistake for Mr G.
They pass their time in meaningless activities and talk.

{Vladimir: searches for meaning and purpose
carcnes Tor g peeEs |

of the human condition. ..

...or a parable of the search for new physics in the

e o flavour sector 7
| --"'r"w 1@'
j & __'_,..'-?,;-,__4_;_" L (which in turn could be seen as a tale of existentialist
I sl angst focused on the futility of the human condition)

Estragon: statement on ignorance of man

Godot and the Mew Phyeacs
1/6,/09 Guy Wilkinzon, FPCP 0% 2

We are not waiting for Godot anymore... with the excellent initial
performance of the LHC detectors we are on our way to find Godot.

CFrederic Teubert

Waiting for Godot at the LHC ...
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We are not waiting for God

Godot and the New Physics
Guy Wilkinson, FPCP (09

Ia

ot anymore... with the excellent initial

performance of the LHC detectors we are on our way to find Godot.

Guido Altarelli

verdict

A Th EOrfst Maale Hachamisha - 27 May ‘11
Conclusion [SEey:==EEes

Very soon the LHC will take the lead and pronounce its

We really hope it will start a new era: not just indirect
hints of NP, but direct production of new states

[ canz pere
YESTERDAY?

Conclusion &

The Higgs comes closer, New Physics is pushed further away

-

. ] —~
Joint ECFA-EPS Session, Grenoble (23 July 2011

Not a single
found

significant hint of new physics

Theory Summar eorge W.S. Hou (NTU)  FPCP@USTC, Hefel 5/25/2012 5



http://www.ntu.edu.tw/chinese/PageN.php

IT. Our Normal Science — A Summary G

Specific > production

Modes T

Lattice

Onia Spec’rroscopy/

& B/D semi.lept.
K
Processes -
B/Bs hadronic CKM
& 6q-eff. ~ (H.IL)
Expts
D DCPV Diff.
T
t/H
ideas & A4
directions NP

New Facilities/Upgrades

Theory Summar

George W.S. Hou (NTU

T2K

D.Chooz
(Vv) DYB

RENO

PMNS
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Since 2003 from X(3872),
now a complete XYZ Zoo,
not quite understood.

Xp(3P), =} Lattice m more mature
@ ATLAS/CMS. than bottom. Watch

Healthy! Ryan the next 5 years
Onia  Spectroscopy

JX Wang production

Hyperactive because of abundant data (Russ),
giving "continued guidance" of TH.
A sample:
* KT Chao and collaborators
PRL'O6; '07; '09; '11
* B Gong & X Wang Cl\SM (H.IL) PMNS (v,)
PRL'O8; ‘08; '09
* Butenschon & Kniehl
PRL'10; '11; '11; '12

ete™ — J/b+ T/
eTe” — J/+n,

J /v polarization g
LHC NP

O(adv?)

Tevatron and the
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0 vacuum mystery (Strong CP) W INTfWIN

= Disoriented chiral condensate (DCC)
from H.I. collision \),..
- Local Parity Violation (LPV) ”r“*‘% e
Strong B generated due to Electrodynamics ©
YACUUM CERENKOV
— 1" P -
ok || PuNs | [8= VA o5 5

U<
(HL) () WAY TOO LARGE !/
Fukushima Cohen '

on top of the Quark-Gluon Plasma

But, the Fat Lady™ has already sung.
It is over: Bad cable attachment.

Strongest B in the Universe (QCD scale!)

Kharzeev-McLerran-Warringa (2007) H '
Fukushima-Kharzeev-Warringa (2008) AV ObSZI"VGTIOiOf Qunlcg‘lezd TeVvs
< 10-
Chiral Magnetic Effect NP :
= Charge Separation Fluctuations S Erovvg Mew con stromts

on Neuhine Loventz Niolation

: I ?
EXPT How fo separate it from the —ﬂow * "It ain't over 'till the Fat Lady Sings"” (Opera)

* N.B.: Seemingly no Fat Ladies in Hui Opera
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Our Normal Science — A Summary

Exclusive vs Inclusive |V,,| Measurements: Tension!!

B/ D semi lep’r

El Khadra

6(?"31"|‘~,.r'[b| Exclusive (D*lv) /

D DCPV Diff. : E%ﬁernrnﬂr%alizaﬁun:

|V.,| Inclusive
= expt error:
= Theory error

|V,,| Exclusive (xtlv)

= expt. error:

M L%CD normalization
7.5%

|V,,| Inclusive
= improved expt. error:
= much improved theory

1.4%
1.9%

1.1 %
1.4%

5.5 %

3.6%
3.9%

Another Problem: B—tv

V., =(39.04£0.55£0.73)-1073

c

V| =(41.838+0.44+0.59)- 107

C

I
| . | 270
Iﬁ,b\=(4.41¢0.15¢0.17)-10 |
I

I??

Vip| =(5.0£0.6)x107°

h I I I I I I J
Caveat: Based on BF average of 4 low statistics BF

measurements! Wait for more datal

-
V| =(3.2320.180.24)-10° \L/

240 <7

<

Which Choice? Concerns NP Scenario (Return to later)
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Exclusive B — D™{v

New BaBar Result Reported! -

R(D) -

I'(B— DtT'V)
(B —D (v)

I'(B — D1v)

I'(B — D(v) RD) =

Several experimental and theoretical uncertainties cancel in the ratio!

dr,

_ GElVa/lple?

dg?

PRL

535M BB
232M BB

657M BB

657M BB

(47IM BB )33 000

BaBar 2008
042013

Belle 2009
059+ 0.16

Belle 2010
034=011

BaBar 2012
0440 = 0071

Belle 2007
044=012

BaBar 2008
030 = 0.06

Belle 2009
047 = 0.0

Bella 2010
0.43= 009

2
m
1N |2+|H——2+Huu2(
'Elﬁ*:rr*'f‘miE ( q2 [( ++ | | |)

SM__Average

“theoretical element”
~ corrected mistake of theorist

14+ ﬂ‘l\z‘) 3 112 @
2¢? 2 ¢2

For Dwuv, only Hy, and H, contribute!

T

3
E:
E 23
] i3
E £3
= 2
£ =3
t| 3
3

3.4 0 combined! | fPM

'=
_ M ( tan?( 2\
=H;" x| 1
m2,oJ1 F me/my )
—

BABAR

- for Dtv

+ for D*tv
Mismatch of
pr'efer'r'eﬁ tan2p/m,,

excludes Type IT 2HDM
w/ probability > 99.8%

Astounding !
what if they met ...

04 0.6 03

0z

L
tang/my (1/GeV)

Belle, please check.
Theorists, too.
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D K B origins of ckm

« Supersymmetric Flavour Problem

(g

rudiment MFV
(my wording)

Goudzovski
. 2 + +
r(Pt — Ity) = @ (1 Mj) F2 Vo |? - 5 €,
Models with 2 Higgs doublets (2HDM-II including SUSY): K : -------- <
sizeable charged Higgs (H®) exchange contributions. u v v
(Pt = (*v) | Mp\® tan?p ’ | o
[SM(PE — (£y) [ (MH) 1+ gptan 5] ?Jiégff%jfaﬂﬁfﬁigg'{zooe) 499

F 3

PDG 2008 July 2011 average

Clark et al, (1972)

Heard et al. {(1975)

Heintze et al. (1976)

2HDM-II
R,=2.488(9)x10"

KLOE (2009)
|_ =PDG 2010
oR NAG2 (2011) Ry: 95% CL exl:lusmn
full data set . *5'-13'13‘10‘
b—sy Bl A,=5x 10
[ |':‘.m|l L -'SIUan r |20|1% | deu|dEd | | I- 1:_‘-13-i|><1n|
23 24 25 26 2.7 s b 010203 040506070809 1
RKXW H* mass, TeV/c?

D'Ambrosio
~B—1v
e +
: }' -
(Higgs) - cmepmn: ‘EE‘)}
Sneutnnu \"'

Masiero, Par‘adISI Petronzio
PRD'06, JHEP08

NK* — e*y)
'K+ — utv)

Rk

Skipped details here,
but clearly people are
pursuing this H* effect

BaBar claims ruling
out whole Thingl
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The Holy Grail: K—>nvv

NA62: O(100) K* decays with ~10% background
in 2 year data taking =» first technical run starting in October 2012

[3c] [18 4] (450
Mescia-Smith plot B, 1.8x By, 3.0x B, K, better
1148 1?////4»* 77 probe of NP
103 RN / // 2012 — 2000
_ 9.4 TOSSIMAR-INIT DOUR E ‘GR Bound" :E
S 812 MSSM-A, % £ 1500
%
= 700 // §
°; 58.8 § 1000
A =
' 1 47.6 IEGE W TS
N, 2013 &
7 364 f”// //// _§ 500
25.2 Y/ ; _-%// //% 20|4<§;C e d
14.1 / 3:55 MFV-EFT.(+) // /% 20157 2012 2014 2016
2.9 _,‘/ ? i e CMEV Wf ///7///: 2017 JFY

58 8.0 102 12.4 14.6 16.8 19,0 21.2 23.4 25.6 27.8 1@ .
KOTO timeline

+ 11
B(K ->‘11:+VV) x 10 courtesy Taku Yamanaka
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QQ_OIZ 2

%) - T -
oy B 6q-eff.

°_
13,

®

* Hot subject in first half of 2000's, during rising phase of B Factory Era

* But QCDF turned "process-dep."”; pQCD under-recognized:;
SCET a pretty fascade (in my mind), but got AA,_ all wrong (no return).

T cannot do justice summarizing, so
Cai-Dian Li
s Color favored tree (T) — We do know what
we expected to know

m color suppressed Tree (C) — We do not
exactly know what we expected to know

= Annihilations (A,E,PA,SP) — We do know
now what we_did not expect to know

s Penguins (P, Pry) — We hope we really
understand so many kinds of

B I = T

You wonder how Rumsfeld would feel. But certainly awed by the colored coded words ...
Theory Summar George W.S. Hou FPCP@USTC, Hefei 5/25/2012 13
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- B/B; hadronic -

6q-eff.

If I cannot do justice summarizing Hadronic B Decay Theory, it is impossible to
summarize the 101 pages (well, 2/3) of new 6-quark eff. Hamiltonian approach

[
. g ) g ; g’ F Su, YL Wu, C Zhuang, YB Yang
o) ) J 3 IJMPA'10, J.Phys.6'11, EPJC'12
, % of
: GF < s(d 6
HE = E20 371601 (1) + Gl o) ()
j=1 g=u,c

+Zf{d #]C’fﬁq (1)} + hc.+.

- Different from QCDF, pQCD and SCET, but seems a mixture (of NF, to0)
- It is certainly nontrivial Yo construct a competing theory

* Like all others, needs verification (proof), counting # of assumptions,
check predictions, etc.

Theory Summar eorge W.S. Hou (NTU) FPCP@USTC, Hefei 5/25/2012 14
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B D DCPY Diff: AA, R

Frenzied theory activity in past 3 year: EQUALLY@NP: or BOTH (the *'s)

(*) 11. Bigi, A. Paul, JHEP 1203, 021 (2012) “ W. Altmannshofer, R. Primulando, C. Yu, F. Yu, arXiv:1202.2866

(*) . Isidori, J. F. Kamenic, Z. Ligeti, G. Perez, PLB 711, 46 (2012) " C-H. Chen, C-Q. Geng, W. Wang, PRD 85, 077702 (2012)
. Brod, A L. Kagan, J. Zupan, arXiv:1111.5000 (*) T. Feldmann, S. Nandi, A. Soni, arXiv:1202.3795

“ K. Wang, G. Zhu, PLB 709, 362 (2012) H-n. Li, C-D. Lu, F-S. Yu, arXiv:1203.3120

“ A.N. Rozanov, M. |. Vysotsky, arXiv:1111.6949 E. Franco, S. Mishima, L. Silvestrini, arXiv:1203.3131

“ Y. Hochberg, Y. Nir, arXiv: 1112.5268 J. Brod, Y. Grossman, A.L. Kagan, J. Zupan, arXiv:1203.6659
D. Pirtskhalava, P. Uttayarat, arXiv: 1112.5451 “ G. Hiller, Y. Hochberg, Y. Nir, arXiv:1204.1046
H.Y. Cheng, C.W. Chiang, PRD 85, 034036 (2012) (*) Y. Grossman, A.L. Kagan, J. Zupan, arXiv:1204.3557
E.B.hﬂltﬁﬂlﬂ.mﬂ@ﬂ.l_ﬁniﬂﬂ PRD 85, 054014 (2012) “ T. Mannel, N. Uraltsev, arXiv:1205:0233

* G.F. Giudice, G. Isidori, P. Paradisi, JHEP 1204, 060 (2012) H. Y. Cheng, C. W. Chiang, arXiv:1205.0580

since <o 0.02 grovemm Vagnoni FS Yu /CW Chiang: in poster session

< 0.015

0.01 E

No CP
0.005 -  vyiplation™S\

LHCb 0.6 fb1 PRL 108, 111602 (2012)
AAcp = [—0.82 +0.21(stat.) £ 0.11(sys.)] %

-0.005 &

-0.01 : 9.7 fb?! CDF Public note 10784

0,015 \‘;;: — {

I TR R R i | DAcp = [—0.62 4 0.21 (stat) £ 0.10 (syst)| %
Aacpdl’ = (-0.656 +0.154 )% Congratulations to CDF for being competitive !

acp™ = (-0.025 +0.231 )%
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AAcp(KTK~— n7x7) is not inconsistent with SM, needs
penguin enhancement by ~ 10 relative to naive estimate

) U-spin br eaking (tuned to allowed decays) Gronau
EHANCE —o Amplitude Al (10— GeV)
State f presentation Experiment Theory
W, ntr —\\r+E)+(P+PA) 4.70+£0.08  4.70
. —~d.5| KTK- A (Tx+E)+(P+PA) 8.49+0.10 8.48
\__d,s 70 —\(C—E)/\V2—(P+PA)/v2 351+0.11  3.51
i KK’ —(P+PA)+P 2394014 2.37
naively tiny a0 A (Tr+C)/V2 266+007 226
KK’ A (T —A)+P 6.55+0.12 6.87
HY Cheng: what about SU(3) breaking in E?
Gronau:  simplifying assumptions ... déja vu

« Once upon a time, there was (still is) AAy, problem

= Could be due to Enhanced C (Color-suppressed Tree, naively tiny ..

* Many more Theory papers to come on AAgp, but hard to settle

)

= Cannot point back to “What NP?” ...  but predictions of models should be followed
Theory Summar George W.S. Hou (NTU FPCP@USTC, Hefei 5/25/2012 16
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Our CKM Paradigm: the global fit

Used to find "tension” and constrain NP Descotes-Genon

1-5 B T 11 | T T T T I | T T 1 | T T T | T 11 ] r . .
Commsennscisoss) 1 Isin(23) vs B — Tv
1.0 :_ L ?i _: @ Br(B — Tv) measurement incorrect (2.6 o) ?
T & Amgé&am; @ Correlated error in lattice values for fg, (2.6 o) and Bg, (2.7 o) ?
- sin 28 i i @ New physics in decay (not 2HMDII [O. Deschamps et al. 10]) ?
05 — - @ New physics in mixing ?
- B Amy k <
- Exf 1 | Ay (-7.4+1.9)-107°[2011] DO
= o0 — =t —h—— - —
B ] —(0.20 +0.03) - 1073 [Lenz, Nierste 11]
e g (.‘SS:‘QFS)
B . 1~
a0 o
: | mfnit:‘—t1;' "f i aan.-'::ueE‘:qﬂ ' : . .
15 _I 1 1 1 | | I I | i I | | L 11 1 | 1 1 I[axld-l 1T’LI{:LIQEI_ WII' r.eTur.n To ?hese ln
1.0 -0.5 0.0 0.5 1.0 15 2.0 my own “Per'spec’rive"

P

Br(Bs — pijt)heo == 0.91 - Br(Bs — pift)expuntag  [De Bruyn et al 12]
"Buras”
Theory Summar George W.S. Hou (NTU FPCP@USTC, Hefei 5/25/2012 17 |
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Emerging "Mirror" Paradigm: PMNS @J

) @,

PMNS

CKM

but, a link
emerges w/

lar‘ge 613

SUSY SU(B) with
RH neutrino
Hisano, Nagai,

Paradisi, Shimizu ‘09 "

y

’

-
A =
e

\

#

[

l;n

Theorz Summ

‘&)2‘.@“‘;‘;"
0.779...0.848 0.510...0.604 (0.122...0.190 Roderjohann

Ul=1 0.183...0.568 0.385...0.728 0.613...0.794
0.200...0.576 0.408...0.742 0.589...0.775

B3 #= 0 at = To

The Postman
Rings Thrice

0.97428 + 0.00015 0.2253 +0.0007  0.00347+0-00016 ;
: for neutrinos!

V=1 0225240.0007 0.973457090012  0.041070-0011 Not quite
0.00862% 5 00050~ 0.0403G:500r  0.999152* 5500038 anticipated.
BR(r—11) 2012 (exp)M 3‘310 (meas) Makes much possible for v physics,
S MMM ) > o7 JAm but not yet "FPCP core business” ...

Generic?
MFV in lepton sector

Cirigliano, Grinstein, Isidori, Wise

BR(1 — e7) o |(mym]))ep|®

0.1 o
0.01

With large 613, the decay is guaranteed!

U4
Uy
| D 00 = Chakrabortty, Ghosh and Rodejohann, 1204.1000

104 1028 10-8 10°n 10-10 ,
BR(u—ey) M FPCP@USTC, Hefei 5/25/2012 18
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Model impact. .. O3 £ 0

Xing, 1106.3244; Qui, Ma, 1106.3284; He, Zee, 1106.4359; Zheng, Ma, 1106 2020; Zhou, 1106 2808; Araki, 1106.5211; Haba,
Takahaghi, 1106.5926; Morisi, Patel, Peinado, 1107.06896, Chao, Zheng, 1107.0738; Zhang, Zhou, 1107.1087; Chu, Dhen, Hambye,
1107 .1589; Toorop, Feruglio, Hagedorn, 1107.3485; Antusch, Maurer, 1107 3728; Rodejohann, Zheng, Zhou, 1107.3970; Ahn, Cheng,
Ok, 1107._4540; Marzocca, Petcow, Romenine, Spinrath, 1108 0814; Ge, Dicus, Repkoe, 1108.00964; Riazwddin, 1108 14689; Ludl, HMorisel,
Peinado, 1100 _3303; Verma, 1108 4228; Meloni, 1110 5M0; Kitebaysshi, Yasue, 1110.5162; He, Majes, 1111 2293; Rashed, 1111 3072;
Buchmmller, Domcke, Schmitz, 1111 3872; King, Luhmn, 1112 1595%; Eby, Frampton, 1112 2675; Heeck, Rodejohenn, 1112 362H; Gupta,
Joshipura, Patel, 1112.6113; Damanik, arXiv:1201.2747; Dimg. 1201.3279; Ishimori, Kobeyashi, 1201.3420; Dev,. Gautem, Singh,
1201 .3755; Abn, Oweds, 1201.4436; Rodejohsnn, Tanimoto, Watanabte, 1301.4936; Dev, Dutta, Mohapstra, Severszom, 1202.2012; BenTov,
Zee, 12302 .4234; Zhang, Ma, 1202 4258; Dorame, Morisi, Peinado, Valle, Rojas, 1203.0155; Dev, Kumar, Verma, Gupta, Gauwtem,
1203.1403; Cooper, King, Luhm, 1203.1324; Zheng, Zheng. Ma, 1203.1563; Siyeom, 1203.1503; Xing, 1203.1672; wu, 1203.2382;
Branco, Felipe, Joaquim, Sercdio, 1203.2846; He, Xu, 1203 .2008; Zhang, Ma, 1303.2006; Meloni, 1203_.3126; Ahn, Kang, 1203 4185;
Fritzach, 1203 4460; Varzielaa, Ross, 1203 6635; de Gouvea, Mursyama, 1204 1249; Fukugita, Shimizn, Tenimoto, Yanegida,
1204 2389; Ishimori, Ebalil, Ma, 1204 2705; Meloni, Elankenburg, 1204 2706; Minkowski, 1204 4376; Kitabayashi, Yasue, 1204 4533;
Zhang, Ma, 1202 6604; Eing. 1205.0506; Zhou, 1205.0761; Ma, 1205.0766; Antusch, Grosa, Maurer, Sluka, 1205.1051; Adhikary,

Chekraborty, Ghosal, 1205.1355; Harigaya, Ibe, Yanegide, 1206.2108; Hagedorn, King, Luhn, 1205.3114. ..

\ /
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New ideas and directions

+ # of BSMs ~ [# of theorists]Huse# 1 I agree!

* sin2B vs Vi, =» "Perspective”

* AAgp and U-spin breaking

WARPED EXTRA-DIMENSION solve hierarchy
. and flavor puzzles
Linked?
4th generation 1e-05 ____Arhrib & WSH 06
cZ.1,=.04
cH . 1°=04 o
. =
9 Ty Loyt 2 ot
BR(t —cZ) ~ 1077 S tev (Ur)ag le-06 | @
f!‘n';{!\'.— . {]' 1 >
\"}}m’[ Ca;""/’ E
ol le-07 | S
Probably lower since LHCb forces |V, V;; |smaller >
[current limit < 0.0024, CMS'12 (Chiochia)] le-08 —_—
150 200 250 300 350 400 450 500
my,. (GeV)
g, 2 ! 7, £ !
tt | | o 0 .

Ag from 46? o K + I would not bet on it.

| | Iy

i i
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Our Normal Science — A Summary

Onia  Spectroscopy

JX Wang production

Ricciardi B/D semi.lept. Descotes

-Genon
Cai-Dian Lu B/Bs hadr'onic CKM
YL Wu 6q-eff. ™
Gronau D DCPV Diff.
t/H
Soni ideas &
directions
Irecrtion NP

Lattice

El Kh

D'Ambrosio

(H.I)
Fukushima

T

Roderjohann

PMNS

(V)

Cohen

Where is my New Physics ?

Theory Summar George W.S. Hou (NTU FPCP@USTC, Hefei 5/25/2012 21
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Gauge

AJ Buras & J Girrbach
1204 5064

‘ Flavour
RS, I Modzels GMFY, MFV
2 4 [ooncr ]
?) 2HDM =

Patterns of =

Flavour Violation
‘ RHMFY \ BJ around the 3} LHT ‘

Flavour Clock
|_| i il I_I

FEMSSM < = T SM4
] ﬁj 5) Sage of Flavour
SUSY e
Flavour .

SSU(S)an

SO{10}-GUT

« # of BSMs ~ [# of theorists]Huge# 1!
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ITI. Hopes and Wishes for "Paradigm” Shift

My Personal Godot Sightings ...

A true “It's Godot, we're saved!” moment

=14
1 i B"— q)KS Expectation
[ from JWWKsz

Raw Asymmetry

Belle
140 !

y ! ‘ (Browder, LP "03) | 3.50 effect

P PR —

At (ps)

P PR -
-7.9 -2 -2.5 0 2.9

5] 7.5

Equal Amount of Data (SVD2!) in
2003-2004 gave Opposite Sign

(checked: prob. ~ 4% ....)

Continued to fade, till this day.

N.B.: Both analyses done in my direct group
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— A Perspective

ramrc

LETTERS

Wl 51 20 bk o 200 o 10, 0RO BT

Difference in direct charge-parity violation between
charged and neutral B meson decays

Thee Belle Collaboration™

5.2 5.25 52 5.25
M, (Gelic?)

AA=Agino— Ak s = +0.164£0.037

717 < his markings

Both cited by Wilkinson —
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— A Porcenertive

It’s Godot we’re saved! -
I embarked on studies of 4G that ‘ T

might be behind EWP Enhancement "“observation’ of anomalously high CPV in Bl e xa

also C
[ ] FIRST EVIDENCE OF NEW PHYSICS TN ) s8]

WSH, Nagashima, Soddu R X
PRL'O5, PRD'O5; PRD'O7 A “'-'m.'l ‘I Cinching* F FrouedlS, Wi S Ll 5 ° F. Parodi,” M. Piorini

By nondecoupling of t' (and b’), the 46 o gy
effect in EWP for AAy,. problem:

- —+terge-Suy:

i "Lf,;:n_ac;o / -.“
D mixing wi I TCPV; ot e rdy e
ery Enhanced K| — v o T T e
the -I|I'.I.\.I". 4I‘|h|||.|-1| ;;II ||- :I ‘:‘ Ilr\.rl-»e o : :I ‘I ¥

Went to Fermilab.ahd CERN

fit collaboration

ANSITIONS

UTFIT JarXiv:0803.0659 [hep-ph]

C mmunlty by highlighting thls mtngwﬁ Tﬁ‘ht but

: re]%t i ?rﬁﬂbes Aeft t?: the eXPY! T%Q}tS_F 0.037

Godot and the New PI:}En_)e,(per" menT Fl r'm
Gur Wilkinson, FPCP 09
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we'll still wait for Godot. He'll come tomorrow.

Some Comments
. A;L dubious: Need tree level effect, but NP seems above TeV Scale ... Tough!

» As. dubious: Need both large sing, both ruled out by LHCb

and\lar'ge Al“s} Y Xie
Y
A detailed study of bs(bar) -> csc(bar)s(bar) decay data
found no indication of OPE violation [Chua, WSH, Shen, PRD'11 ]

NP in B, decay discussed by Descotes-Genon and Soni , but reminds me of Dg = pv ...
At FPCP2008: "The Lord would be malicious if NP appears in Dg — pv”, I said;
"Thank you, Albert |”, Sheldon Stone shot back [disappeared by FPCP 2010]

» The LHCb Trio: sings;  Bg — wiu: Arg (B —~ K*'u"uim) Now All SM-Like ...

J
Mild hint of suppression below SM! [WSH, Kohda, Xu, PRD'12 ]
"Flavored” SUSY: Light Stop breaks MFV; Any FPCP Predictions?
S. Beckett

 Higgs as Godot: 2.x, even 30, is hothing. Maybe another "Pozzo" (or "the boy")

But, Higgs or No Higgs (know December), will impact FPCP I
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An Illustration towards 2015+

No serious sigh of Godot in FPCP ...

Old Tensions: e.g. sin(23)vs B — 7v Roderjohann; Soni

V. .| Exclusive (xlv) -3 U
or, |- UbE!xpt. error: (mh 5.5 % ‘Vuh‘ =(3.23+0.18=0.24) la‘ Luth

" LQjCD normalization

7.5% I IZ,TG

V . | Inclusive — 1073

|- Ut;lnpmved expt. error; 3.6% I K"b‘ (441 £l 7) = I

= much improved theory 3.9% I

V. |=(5.0+0.6)x1073 | 2
Another Problem: B—tv “b‘ Gl y
Which One ?

But, B — pv  almost touched by BaBar/Belle. Hara

Super B Factory (2015 for Belle 2) would unravel it “immediately”.
Totally different systematics!
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 No Sign of Godot in Flavor Physics; LHCb eliminated them
Remaining tensions await 2015

The Would-Be-Godot, the Higgs, may turn out a Pozzo

Hold your breath until December,
then exhale, and breath normally.
Until 2015.

I will be Most Glad if the "predictions” above are falsified;
It might well happen given the Success of Altarelli and Teubert in 2011,

Meanwhile, we do have Rio to look forward to!
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KOTO "Year" definition (courtesy T. Yamanaka)

Assumed

Beam intensity and time
* Koseki@Town Meeting,Aug. 9, 201 |

I Plan made after the earthquake

I User operation Accelerator study
[2012.10-2013. 6 10 kW 50 kW

|2013. 7-2014. 1 (shutdown) |Li 400MeV/50 mA, Ti chambers (ESS)
2014. 2-2014. 6 50 kW 100 kW

|2014.7 - 9(shutdown)

[2014. 10- 100 kW

%k Assume |/2 of the beam time for slow extraction

%* 2012; |0kWV x 4 months
* 2014 spring: 50kWV x 2 months
%* 2014 fall: |00kWV x 4 months
%* 2015: |00kWV x 4 months
* ..
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I New Physics in Dg — pv?

3 fDL

Sheldon Stone, FPCP 2010

‘ From Kr

onfeld: The Saga

| Discrepancy
| (units of sigma)

300

o (MeV)

4

expt.
average
» Gray: lattice
average
» Circles: expts.:
- orange: Y(4S)
- red: D! DL
threshold
* Squares: lattice
— filled: published
- open: prelim or

——

il

:r::m"'l

! [years sinc

-

from Kronfeld, arXiv

conference Proc.

— cyan: 2 flavors
18

3 4 5
e hep-lat/0506030]
:0912.0543, & his updates.

FPCP, Torino, May 2010
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