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The Major Players



' The B-Factories
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The B-Factories

* Similar design
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% What we learned from B Factories

* Most of the results are consistent with SM
> Needs precise measurements for verification
> Good large statistics & good analysis tools needed

* Many unanticipated particles discovered

> The X, Y, and Z's — See J. Brodzicka's talk

* Some small room for New Physics

> Deviations from SM in phases and magnitudes

> Several possible contributions from various
theoretical models

— Needs experimental validation
e Sorry, but won't cover all interesting topics
L > Also won't go over most detalls
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Direct GP Violation in
B->hh



% DCPV in B—hh

* Decay amplitudes can be described as:
A(B — ) = Z.A !0t i)

AB — f) = ZA6(5+¢)

* CP violating asymmetry IS then defined as

2
AP — A2 ZAiAj sin(§; — &;) sin(¢; — ¢;)
2,

AertB = D= e

o A non-zero A_, needs the following conditions:

> More than 2 amplitudes
> Non-zero strong phase diff.: Ad = d; — d; # 0

> Non-zero weak phase diff.: A¢p = ¢; — ¢; # 0©
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DCPV in B—hh

* DCPV in B — K1 giving rise from the
interference between Tree and Penguin:
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* DCPV in B — K1 giving rise from the
interference between Tree and Penguin:
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Signal

o A_results from the B factories: treflection]
CP continuum
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* Two more amplitudes for K’

Color
suppressed Tree
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* Two more amplitudes for K’
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* Two more amplitudes for K'mm® v

Color

suppressed Tree
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AA..~ 0 if C and P, are neglected

C.-W.Chaing, et al., PRD 70, 034020

Y.-Y.Charng, et al., PRD 71, 014036

C. Chua, et al., PRA 18, 1763
W.-S.Hou, etal., PRL 95, 141601
S.Baek, et al., PRD 71, 057502
S.Baek, et al., PLB 653, 249
H.-n.Li.et al., PRD 72, 114005
etc...

»
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 Enhancement of C ?
- C > T is needed?

- Enhancement of P, ?

- Would indicate NP. 4™ generation?

Tt K
u, d

- Electro Weak
Penguin

 Due to poor understanding of strong int.?
—> Final State Interactions? NLO in pQCD?




See C. Bauer -SCET ching ratios (x10°)—_ ' The CP asymmelries

0,0 o i )

K .'IT,O L L — A(,’J‘IJEJ'EO) ' >

K n°t i AK x%) } y=83°

K m't G ——T} AR ) e

K| 7 0 A(K‘; ) | —e

KK’} & SK'a®) [ e—————

ot & AK @)} A

w nl} e s Theory C(rra) | e » Theory

oL A e * Data S(J‘lf_JT_) - —A * Data

b 5 1'0 ]'5 2'0 2'5 0.5-025 0 025 0.5 0.75 1.0
See S M|Sh|ma_PQCD Br(10—%), Acp(10-2) Exp. HraG LO Keum,Sanda(03) NLO
Br(Bf — 7t K?) 2414 1.3 14.4 ~ 26.3 | 23.61747
Br(10—%), Acp (10—2) Exp. #raGc | LO Keumsznoaios, NLO Br(Bi . ﬂ-OKi) 19.14 0.8 0~ 14.9 13.6+150'73
Br(B® — aFxl 1.9 + 0.4 59~ 110 | 657947 16,
Br(BE — ﬂiﬂo; sst06 | 2rois | a0 i Br(B® — nFK¥) 189407 | 127~19.3 | 2047)

_ . ) . 8 H_1.0 6.0
Rre(B0 —s =00 (454029 | 010~ 065 | 0207050 Br(B° — 7°K?°) 11.5 + 1.0 4.5 ~ 8.1 8.7° 3%
Acp(B" — n¥n¥) 37410 | 16.0~30.0 | 18%39 Acp(BE — mEK?) —2+d L5~ —06 0+0
Aep (BT — mta0) 146 0.0 040 Acp(BET — 7°K¥) 444 —17.3 ~ —10.0 | -1t}
Acp(B® — 7%0) 280 20.0 ~ 40.0 G328 Acp(B? — nFKT) —-10.8+1.7 | —21.9 ~ —12.9 —1071%

Acp(B? — 7°K?9) 2413 ~1.03 ~ —0.90 | —713

TH & EXP agree in some areas, but not all-
\ & TH errors still too large




Discussion on the “Puzzle”

o Is the AA; “puzzle” settled?
> Experimental validations on theoretical
predictions needed
* Sum rule relation proposed (M. Gronau, PLB 672, 82-88)
» A more precise relation derived from H__

_ B(K’'m") T
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er K1) 4 dep (KO ) e =
2B(K" " 2B(K’r’
:ACP<K+7TO> ( - Tl_-) T0+ACP<KO7TO) ( - T‘;)
B(K'm™) T, B(K"m)
Violation of the sum rule would be an unambiguous evidence of NP
Mode Acp S(c) | The sum rule predicts A_.(K°z’) = —0.15+0.06
ar . / 4.
K+m 0.0944+0.018 £ 0.008 4.8 > _15% DCPV in Kot 227
K*7% +0.07+0.03+0.01 2.3
KOn  +0.03+0.03 +0.01 - JA-(Kn?) is still too large to claim a discrepancy.

\ K%  —0.054+0.14 £0.05 4 = Have to examine this with larger statistics




) | PRD 76, 091103(2007)
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« A.p(Kt%) and S(K°z°) with time-dependent CP analysis
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A Recent Publication

A, = AL(K0) — A(Km) = +0.164+0.037 @ 4.4c
What is happening with Acp(K*TT) and A(K*1) ?

nature

LETTERS

Vol 45220 March 2008|doi:10.1038/nature 06827

The Belle Collaboration®

Equal amounts of matter and antimatter are predicted to have
been produced in the Big Bang, but our observable Universe is
cleady matter-dominated. One of the prerequisites' for under-
standing this elimination of antimatter is the nonconservation
of charge-parity {CP) symmetry. So far, two types of CP violation
have been observed in the neutral K meson {K”J and B meson {Bu,'l
systems: CP violation involving the mixing® between K” and its
antiparticle K° (and likewise** for B® and B"), and direct CP viola-
tion in the decay of each meson™ ™, The observed effects for both
types of CP violation are substantially larger for the B” meson
system. However, they are still consistent with the standard
model of particle physics, which has a unique source” of CP viola-
tion that is known to be too small' to account for the matter-
dominated Universe. Here we report that the direct CP violation

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

-
\“V\

L J
) trierence

source of CP violation. CP violation may arige ir (G}
between these two amplitudes, similar go LW iterfering with
each other to produce a combinegd w: Q Er, this still depends
on the detailed dynamics of eacky o) is a theoretical challenge
to describe how the g FeCay evolves into the observed
mesons. One of the advaWigees of studying a direct CP-violating
asymmetry, which is a ratic of decay rates, is that many of the experi-
mental systematic uncertainties cancel. Consequently, CP-violating
asymmetries provide information about the dynamics of B meson
decay, test different theoretical approaches, and probe new physics
beyond the standard model.

Compared to the dominant b—c decay amplitudes, the amplitude
of Fig. 1a is suppressed by the smallness of | V,s/ V|, while Fig. 1b is
suppressed by the quantum loop amplitude. However, the two

2




- A Recent Publication

M = A(K ) — Ap(Km) = +0.164+0.037 @ 4.4c

What is happening with Acp(K*TT) and A(K*1) ?

Vol 452[20 March 2008

nature

NEWS & VIEWS

PARTICLEPHYSICS

Song of the electroweak penguin

Michael E. Peskin

Anunexpected imbalance in how particles containing the heaviest quarks decay might reveal exotic
influences — and perhaps help to explain why matter, rather than antimatter, dominates the Universe.

Elsewhere in this issue, the Belle collaboration,
based at the electron-positron particle collider
of the high-energy accelerator laboratory KEK
in Japan, announces their measurement of
an anomalous asymmetry in the decay rates
of exotic particles known as B mesons (Lin
et al., page 332)". Combined with recent meas-
urements of the same decays from the BaBar
collaboration™, a similar experiment at the
Stanford Linear Accelerator Center (SLAC)
in California, the new finding provides a tan-
talizing glimpse of a possible new source for a
very fundamental asymmetry: the dominance
of matter over antimatter in our Universe.
The two great principles of modern physics,
quantum mechanics and Einstein’s relativity,
together imply that every particle in nature —
among them the quarks and the leptons, the
elementary particles of matter — has an anti-
matter counterpart with exactly the same mass,

d b

Figure 1| Weakly decaying. A Feynman diagram
represents the time evolution of a particle

process (shown here from left to right). a, In a
standard ‘box” diagram of weak quark-mixing

time only three types of quark were known:
up (u), down (d) and strange (s). But in the
following decades, three more were discov-
ered: charm (c), and the heavy bottom (b)
and top (t) quarks. This astounding success
led to the proposal® that specific experiments
on B mesons — quark-antiquark pairings in
which one of the particles is a b quark or b anti-
quark — could test the Kobayashi-Maskawa
(EM) theory directly. The idea. proposed by
Pier Oddone, that these experiments could be
performed by colliding two beams of different
energies, one of electrons and one of positrons
(the antiparticle of the electron), motivated the
construction of new accelerators at KEK and
SLAC. In 2002, both BaBar® and Belle® reported
the first observation of a KM asymmetry ina
B-meson decay.

Since then, evidence accumulated by BaBar
and Belle, in a data set of more than 1.2 bil-

mindiol | 5rch 2008 | doi10.1038/nature 06827

on between




A Recent Publication

M = A(K ) — Ap(Km) = +0.164+0.037 @ 4.4c

What is happening wit

The new results' ™ are not conclusive, but
they are tantalizing. They might be due to prop-

| erties of standard b-quark weak interactions

Vol 452[20 March 2008

that we cannot quite vet estimate precisely,
but it is equally possible that this is the first

hint of an entirely new mechanism for
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b->sy Decays
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Measure primary vy only:

monochromatic Ey spectrum

Huge Background (semi-log)
=) experimental challenge

Background suppression
* continuum: event shape
* 1%m veto

Important to measure low Ey
\_ to reduce model dependence
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* Most powerful mode to constrain new physics!
o Example discussed: modifications to the rate
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Inclusive measurements

e Two methods so far:

fully inclusive and sum of exclusives
* Photon energy cut around 1.8-2.0 GeV

(fully inclusive analyses)

| + Data mw 2500
Al | l%j . % preﬁlgﬁﬂwé %m 1 }[}
s AT Z
Mhaur
S g I _I_ *I—_ o 1t :1 11l 11 -.-HITI
: Dﬁ._}_ 7] i i[J.JIIII Iyl
15 l 25 é;@:‘:‘gl BEE Reconstructed E* (GeW) ' B loev]
CLEO BaBar Belle
9.1 fo ! onY@s) 81.5 fbo ! on Y(s) 140 fo ! on 14s)
4.4 b7 oftresonance  —9.6 flo ™! off-resonance  —15 fb ™! off-resonance
E, >20GeV E, >19 GeV E, >18GeV

K (PRL87,251807(2001)) (hep-ex/0507001) (PRL93,061803(2004))
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-1 1 ® Yield above endpoint from B decay is

| ® Peaks at half the mass of b-quark

| ® Significant signal at 1.7<Ey<2.8 GeV
1 ® B.F.(B — Xs ’Y) =

® Inclusive approach
> Reconstruct only the photon
> B.G. suppress with |lepton tag

consistent with zero
» Background properly subtracted

(3.3140.1940.3740.01) x 104

® Ey cut extended to 1.7 GeV

® The current most precise
measurement
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HFAG April 2008
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2 3

4 5

BF(B —X y)(10™) scaled for E >16GeV
® The NNLO calculations agreement has been degraded

® Tension between average and NNLO calculations?

2 Note: NNLO calculations are not final
> Andersen-Gardi error is quite large




MH.‘:E 00y GeV

from Misiak et al,
PRLS8,022002(°'07)

250

HEAG\2006

. LBy 2007
(unofficial)

3 3.2 3.4 3.6 3.8 4 4.2

Measured B(B — X.y) x 10*

® Lower limit on type-ll charged Higgs mass for any tan g
M+ > 295 GeV (95% CL), or M+ ~ 650 GeV (best-fit) for HFAG 06

® Also room for other new physics

® Need to decrease the experimental error!
\ looser constraint with LP'07 average, for a higher central value




DCPV for B> Xsy

® New result from Babar
2 Fully reconstruct 16 exclusive modes

® Main background: ° and n from continuum, ISR
2 Vetos the daughter photons from good 1° and n

o Extract yields from M__ fit to signal region

o Background modeled with MC

® Sidebands and B->Xstr’ control sample for:
2 Detector bias study
> BB Background shape

?)

9 Continuum shape 81500 $rso
1000t S1000
continuum s | P
E 5001 § 500
i cross-feed 822 . . (Geylc) £22 5.24
ES

Select candidates with |A

\ Acp = —0.012 + 0.030(stat)+ 0.019(syst)




Time-dependent CPY in
b—>s GChannels



CP Asym. from mixing

Interference between B°— f¢;, & B°—B"—fcp
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B°B° Mixing Penguin 1y - no KM phase

b th Vid d
7 "' /
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SM: sin2@,=sin2 @ from B 9J/l/JK” (b 90 cs)

unless there are other, non-SM particles in the loop




How New Physics may enter b%s

New physics in loops?

_ g _
b —— - ;-—5
B, W ok
B
s
d - d

Many new phases are
possible in SUSY

s

_ g —

b —— - -F—S
B, Wk
B R
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O(1) effect allowed
even if SUSY scale is

above 2TeV. @




(by Randall + Sundrum)

New Kaluza-Klein (K.K) particles are .,

associated with the extra dimension.

(“Tower of states”)

3m ——
2m

Some may induce new phases

and flavor-changing neutral

currents.

RS1
SM

Const. g, ?

A m

mii

4D

e.g. K.Agashe, G. Perez, A. Soni, PRD 71, 016002 (2005)

SB, -y Brib— siti7] | Sg,,—ke.éy | 5By —picry
O(1) |sin23 +0(.2) | Br*™[1 + O{1)] (1) (1)
2 Akl Mg ' i 2 Mg 2 0
AL By . (51112.3,.1.,:;1 . {lc, sin 23

Model: K.K. Gluon near 3 TeV

++CPVin D
decay
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At: proper time
Am: mass difference

A(At):F(lg%Af)*fcp)—F(BO(Af)_)fcp)
T(B'(At)= fep)+ T (B (At)= [ cp)
23A 1A

— ssin(Am-At)+ | |ZCOS(Am'Af)

- 1+|A] 1+]A|

q A(B = f)
P AB' =) S ﬂ(=-C)
e Belle BaBar
Mixing-induced CPV Direct CPV
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\
Electron |
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Procedure

« CP-side reconstruction =——

* Flavor tagging & vertexing
e Az=AtByc
Proper time measurement

\
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*Proper time N
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Interaction Point (IP)
o > Vertex recon. eff. ~33%

— IPprofile o Events w/o the vertex can
still be used to measure 4

Ks try - ® Extrapolate K, track to the

B.p Vertex

The validity confirmed with
the J/yK control sample.

aw 'asymmetry ]

B Lifetime t:1.503+/-0.036 ps

T -

c T | “sin2¢,=+0.68+/-0.06
. ©




400F Ro 0
B — JiyK b, BO tag

B> J/y K°

5 ps

Entries /0

Asymmetry

previous measurement
Sin2¢,= 0.652 + 0.044

(388 M BB pairs)

535 M BB pairs "° 7 7 sips)

sin2@,= 0.642 +0.031 (stat) £0.017 (syst)
A = 0.018 +0.021 (stat) £0.014 (syst)

\ hep-ex/0608039, PRL




sin2@, : BaBar + Belle
sin(2B) = sin(20,) REAS

PHELIMIN&H‘T’
BaBar H W 0714%0.032+0.018
PRL 99 (2007) 171803 | -
Belle J/y K° H i 0.642 £ 0.031 £ 0.017
FWM_QB{EDD?}031BGE |
Belle y(2S) Kq H é . 0.718+0.090 J—’, 0.033

arXiv:0708.2604

Average 0.680 £ 0.025
HFAG

0.5 D:'Ei | D:? D:B
A precise measurement of the phase
of B, mixing (<4 % error)

\_ Reference Point for NP search




sin2¢@, : BaBar + Belle
sin(2B) = sin(2,) REAS
___________ F’HELIMIH!’LH’T’
BaBar H W 0714%0.032+0.018
PRL 99 (2007) 171803 -
Belle J/y K° H , 0.642 £ 0.031 £ 0.017
PRL 98 (2007) 031 802 |
Belle y(25) Kg . 0718+0.090 +0.033
arXiv:0708.2604 -
Average * 0.680 £ 0.025
HFAG g
0.5 0.6 0.7 0.8
“Yesterday’s sensation is today’s calibration and
tommorow’s background. ’- Val Telegdi
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Belle: tCPV in B? = ¢K°

535M BB

“sin2¢,” = +0.50 = 0.2I(stat) £ 0.06(syst)
a.k.asin(2B
At distributions and asymmetry

60

& Q=+1

Nk e

| B® > ¢K°

* Consistent with the SM (~1c lower)
» Consistent with Belle 2005
(Belle2005: “sin2¢,” = +0.44+0.27%0.05)

o
o

N
o

Entries / 2.5 ps

» ¢K . and ¢K, combined

» background subtracted hep-ex/0608039,
» good tags PRL 98, 031802(2007)

Asymmetry




Fit ; low mass KK~ region (<1.1 GeV) to
extract K and £,(980)K® CPV parameters

Acp(6K") | —0.18 £0.20 +0.10
Bos (0K V) 0.06 4 0.16 + 0.05

B measurement (not sin23)

Events / ( 1.33333 ps )

Asymmetry

347M BB I [hep-ex/0607112]

B1Bar
preliminary

= - 3
/
_{%F-:t--—-*
= = = = —
- Main Systematic —— =0
Contribution .
B =  Dalitz model &
..............................
8 6 4 2 0 2 4 6

0K sin2f_= +0.12 + 0.31(stat) + 0.10 (syst)

a.k.a. sin(2 o@,)

\_




sin(2p° )— (2¢1 nwmEm © Smaller than b—ccs in
e e T 7 wow) [ Of the 9 modes
3, BaBar : —— ;021+026+011 . .
= oo | - — e ® Theorists tend to predict
= a r i—'--! 50.58i0.10i0.03 .. . .
e Lol positive shifts on sin2p
% Belle »—«—‘ éo.aoro.azio.os B ¢K - .
eI R (Phase in V)
p°Ks  BaBar 1—0.61 5% +0.09+0.08 —::‘
BaBar : — 062705 £0.02 - LS . .
S Bele — i iomsoascoor - QCD factorization
C%fo Eall?ar : 50,251[].2610.1[] N calculation of AS
o et
G Bele — L | ioaxosszoos | | Naive average of all b = s modes
X BaBar : e 0761011700 .
+: Be‘I‘Ie 0_5:810_15¢0_03T3;ﬂ Slnzﬁeff — +O,56 :|: 0,05
bzqqs Nawea_\:erage 0 i 1 0.5610_25 2.2 G deviation between
o . .| Penguin and Tree (CL=3%)
More statistics are crucial| (p, > ) (b - )

\__In each studied mode




This would establish
the existence of
a NP phase

=1 _Nq§:+‘| )f( NqEJ:—‘I +Nq§:+‘| )

EU-O. L5 ESROS SRONE SRNUIN S SO SO SONON S,

Compelling measurement in a clean mode




Decays with
Large Missing Energy




Sensitivity to new
physics from
charged Higgs if the
B decay constant is
known

B(BT —

2
n Gimp m? 5 9
T, ) = mi {1l —— eV "B

m B ﬁ

The B meson decay constant, determined by
the B wavefunction at the origin




B - T+VT, - e+veVT

The experimental signature is rather difficult: B

decays to a single charged track + nothing

Most of the
sensitivity is
from tau
modes with 1-

prong




Exp 33 Run 878 Farm @ Evert 1707493

B E L L E Eher G.CO Eler 9.00 Mon Fab § 17255248 2004

Tag: B>D° r,
DO 2>Knnnr

ery difficult or impossible at
a hadron collider




* Hadronic tagged B... » D™[r,p, a1, D]

GeV
%

Entries/{0.2 GeV)

Events / 0.1

0 L |-"-“r.""'l""'-I-----q-....a..... e L | 1
0.5 1

0 i e —
(PRI_ 97, 251802 (2006)) EECL (GeV) D

Entries/(0.2 GeV)
288888 cuwoaB8N

E..in (GeV)
B(B — mv) = (1.8 + 0.6 + 0.5) x 10~ (PRD77, 071107 (2008))

f5 V| = (101 £1.5+1.2) x 107 *GeVB(B — 1) = (1.2 £ 0.4 £0.4) X 104
f = 229136430 1oy B |Vup| = (10.1 £2.44+1.4) x 1074

—31—-34
fg = 216 & 0.22MeV
\_ HPQCD, PRL 95, 212001 (2005)




300 -
- 1 Use known f; and |V, |
i 1 Ratio to the SM BF.
250 -
I ] =(1-— tan B)’
o [ ] H
%Eﬂﬂ_— 8 r,=1.13+0.51
@ L excluded 7
g u s 300
% r
< 1501 ] I
ﬂi B | 250:— —
: : I“;zﬂo:— —
100 Tevatron Run I —] -3;; B
- Excluded (95% C.L) 1| Sor —
T L
B LEP Excluded (95% C.L) 4 100[ 7 TevatrenRua A
5 ﬂ | | | | | | | | | | | | | | | | | | | B - Excluded (Y54 LU.L.) }
0 20 40 60 80 100 - P Excluded 9555 C 1)
5(}||||||||'|||||||||||
0 20 40 60 80
tan 3 o B
\_ Compare to direct searches for H* At 50 ab!




New resuits from Tevatron
B, mixing






-

>k
A O( Cb‘/vcs

e CP phase ¢1,5M in SM is expected to be very small
b (BM) = arg(=VisViy /Ves V) ~ 0.02

® New Physics effect as: 2 15 =2 ¢1,5M—p NP

o If NP phase ¢,NF dominates — 2 ¢1s= — p;NP

\_




® Extremely physics-rich channel p

®* Measuring lifetime, decay width

with known Am, CP phase B’ . uK_
o Decay of Bg (spin 0) to J/9 , ¢ .o b
(spin1) leads to three angular momepntum states K*

> L=0 (s-wave), 2 (d-wave) — CP even =~ [5:)

> L=1 (p-wave) — CPodd "~ 5

® Three decay angles ﬁ (9 ®, ¥) describe directions of
final decay products




* Decay rate as a function of time:
d*P(t, p)

dtd5 AD|2T+f1 (ﬁ) + |A|| |2T+fg(§] _______________________________ time dependence terms
@p P
+ |A | 1*T_fa(p) + Ay [|AL Uy fa(py angular dependence terms
+ [Aol|A)| cos(d))Z5 f5(p)
+ |Ao||[ALVyfelp), @Bs dependD

Ty =e 1" x [cosh(ATt/2) sinh(&ﬁ[‘t/Z)
+ i]:lfmgﬁ ]< .................................................................... terms with Am_ dependence

....................................... due to initial state flavor tagging
Uy = te " x [sin(61 — d)) cos(Am.t)<

The 'strong' phases:
5” = arg(AﬁAu)

| 61 = arg(A% Ao)

sin(Amgt)
| sinh(AT't/2)] .

\Tagging — better sensitivity to 3




¢ 1D Feldman-Cousins procedure w/o
external constraints: 5 s

2@, in [0.32, 2.82] at the 68% C.L.

® With theoretical input Al = 0.096+/- 0.039
2B, in [0.24, 1.36] U [1.78, 2.90] at 68% C.L.

¢ With external constrains on strong phase,

lifetime and Al
2B, in [0.40, 1.20] at 68% C.L.

® Both results from CDF and DY shows hints to NP

DO, 1.11B'
mB—-Jipo

A [ Confidence region: g_
Q. 0.6k - 90% ¢ Standard model E.- 0.4

weme 95095 0 New physics models

AT [

—03
i -"'..‘ o 't. 'ﬂ
0.4 0.2

S = -0.1
N 0.2 " "
., w/o flavor — SM

tagging Wl AT = ATy x lcos(gy

-0.5
M IS -l 5 4 -3 -2 1 0 1 2

ar)-('lgv:0712.2348 0 2[55 arXiv:0802.2255

3 4 5
¢ (radians)




¢ 1D Feldman-Cousins procedure w/o

lifetime and Al
2B, in [0.40, 1.20] at 68% C.L.

® Both results from CDF and D@ shows hints to NP

CDF Run Il Preliminary L=1.35fb"

H [
external constraints: _F_Fo r 2B
2B, in [0.32, 2.82] at the 68% C.L.
[ . n —|—————|—
® With theoretical input Al = 0.096+/- 0.039 0 n 2P
2B, in [0.24, 1.36] U [1.78, 2.90] at 68% C.L. o - g
® With external constrains on strong phase, 0 T

0.6 — 95% C.L #~04r
— Ub[ —95%CL 0 r -1 90% CL
@ [ —68%CL. o030 DO, 2.81b ”~
£ 0.4 -+ SM prediction = mBsJdype ST
q “0.2f )
0.2F . AM, [ 17.77 ps”
0.0 7Aoot &Y 0.1
U.2[ with flavor sy
) taggmg I AT = AT'gy, x Icos(¢)I
s
_0|:|||||||||||||||||||||||||||||||||||
S 235 1 05 0 05 1 _ 15
1 243 — -¢_(radian)
arXiv:0712.2397 arXiv:0802.2255 S s







Summary and Future Prospects

* The success of B-factories
> Many fruitful physical results
> Unexpected challenges to the SM

* Hints to NP
» B— hh BRs and ACP

> Gluonic and radiative penguins
> sin 2 ¢1s (sin 2 Gs)
> ... many others not covered
* More statistics needed for further clarification

> Super B-Factory proposed
> Look forward to up-coming results in the LHC era @
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