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Heavy Flavor Experiments (2011.02) st

Year 1998—-2010 (Belle) 2001 - 2009 -
2014 — (Belle )
Place KEK, Japan Fermilab, USA CERN, Europe
Collabora 13/47/~300(Belle ll) 15/63/620 15/54/730
tion (Nat./Ins./member)
o] 1 nb 150 ub 300~500 u«b
(10GeV) (2TeV) (7~14TeV)
Current 1 ab™1 Q fb-! 10 pb~1
Luminosity
= Peak lumonisity trends (e+e- colliders) "aiacierice
10° *
.. Detector dccepuance ... 10 | |
::cu _ : : o1 | SPEAR /. :‘:;Gw, !
o ] 2 3 ‘ ) o 10% ORIS” sl |
‘K_i/yeon. n 1970 1980 1990 .2000 2010 2020 10

Year 3


http://www-acc.kek.jp/kekb/Commissioning/trend/comp-lumi.jpg

Table I. Some interesting observables. In the “present status” column, upper bounds are 90% CL.
The expected experimental sensitivities are current estimates and may change in the future. In

KiSTi

several processes the most interesting information will come from more detailed measurements C
that cannot be captured simply by a single number.
Obgervable Approximate Present Uncertainty / number of events “« N ot so near
S0 prediction status Super-B (50ab~!) LHCH (10fb~1) future!!
Sk mput 0.671 £ 0.024 oo0s oo
Sek Sk 0.44 + 0.15 0.03 0.1
Stk Suex 0.59 4 0.07 0.02 not studied
almwmw, pp, pw) o (89 £ 4)° 2° 4"
(DK ~ (T0t30)° e e
Sk o+ few x 0.01 —0.16 £+ 0.22 0.0 —
S8, 4n few = 0.01 — — 0.05
8.(B, — Ud) 1° (22110 — 0.3°
B (Be — o) 1° — — 1.57
4 —5x 1074 —(5.84+3.4) = 1077 10— 10—
Az 2% 1078 (1.6 4+ 8.5) = 10~* T({55) run? 10—3
Acp(b — &) =001 —O0IZ £ U078 0005 —
|V input (41.2 4+ 1.1) = 1073 1% —
|Vas| input (3.93 +0.36) = 10~* 4%, —
B— X 22w 10~ (A52 4+ 095) » 1071 A%, —
| B— T 1 101 (1.73 +0.35) = 1074 5% —
B — X.vi 3% 107° < 64w 1074 only Kee 7 —
B — Xt G 1078 (4.5 4 1.0) = 1075 6% not studied
B, — vt~ ] » 1078 < few T T(55) run? —
B— Xo.rtr™ 5o 1077 < few % not studied —
B — v 41077 < 1.3 %1078 6% —
B—rtr™ 5w 1070 < 4.1 %1077 a0~ —
B, —ptu 3 1077 < 5 1077 — = ho in SM
B —ptp~ 1w 10—10 < 1.5x107% < 7= 107" not studied
B — K*fte 1 x 1078 (1+0.1) = 1078 15k 36k
B — Kvw 4% 1078 < 1.4 %1077 20% —
4
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Heavy Flavor Physics by LHCDb

\s = 7714 TeV

LHCb: £=2-5 x[10}

LHCb is a heavy flavour precision experiment searching for New

Kihgyeof Physics in CP Violation and Rare Decays. http://www.cern.ch




B physics @ LHCb
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Bs—>J/psi f0(9280)

Bs —> J/psi f,(980)

f,(980) —>Tr+m—

40 LHCb
3sf. \'s =7 TeV Data
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Selections (LHC CONF-2011-001]

@ Similar selection for all channels B! — Ji»¢, BT — JAabKT, B” — JK*, B" — JAKS and Ay — JapA
— cross-check and systematics

@ Reconstruct J4) — p ", then simple and small number of cuts
@ No lifetime biasing cuts (IP, decay length, ...) — significant prompt background at small proper time
Plots with t = 0.3 ps, J/4 mass constrained:
I 3
om = 10.7 MeV/c” om = 8MeV/c? om = 7 MeV/c?
:';" 1400 r!:\-" 2o 1‘:‘ 240
& wp BT — oKt ey |5 e = e
< £ £
= - £ qap
§ = % &00 g 120
=) i 104
300
BO
400 200 LcLe]
00 100 f 3 e
R - I T T TR T T Y ) T
Sy K inwariant mase { GeVis®) Jhy K invariant maes |(GeVie®) Jips Invarkant mass (GeVich
om = 8.8 MeV/c? om = 9MeV/c?
220
e BCI - ‘L"ﬂﬁi'}{g II;Hrelcllt'lnlnn!lr‘_.l =
180 i = T Ta¥ Duin

LHCBH
Preliminary
s T Tal Dine

Evaents /| 0.005 GaVi® )
2
Events/ {0005 Govic® )
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BOY
20
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a0 . |

g ey s 1

4T3 ¥ B.25 53 T 55 555 B8 5,65 BT E.7E
diy K Invariant mass (Gevie) Jipd Invarlant mass (Gevic®)

@ Excellent mass resolution, very low background

O. Leroy (CPPM) CP violation in BY — Yapch at LHCh 2 March 2011 7/78




Untagged angular analysis of B] — JA)¢ (¢s fixed t0 0)  wosconz011.002

5D unbinned likelihood fit (m, t,cos 6, p, cos 1)
Projection on proper time and transversity angles:

—— dma [ Transversity angle cos@ |
@ &ig). companent "
E i i, companam 35__
S ek LHCh preliminary |7 FpvEn £ig. comp =k LHCh preliminary
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Untagged angular analysis of B{ — J/)¢ (¢s fixed t0 0)  oscone.z011.002

0.679 + 0.036(stat) = 0.027(s
0.077 = 0.119(stat) & 0.021(s
0.528 == 0.040(stat) = 0.028(
(
)

ys)
ys)
ys)
ys)

0.263 + 0.056(stat) + 0.014(s
3.14 + 0.52(stat) = 0.13(sys

[ (ps™') = 0.653 4 0.011(stat) & 0.005(syst)
CDF note 10206: AT, (ps~') = 0.075 + 0.035(stat) + 0.010(syst)
| Ao|? = 0.524 +0.013(stat) + 0.015(syst)

@ Compatible with world best measurements
@ Systematic uncertainties < statistical ones
@ Will be competitive in 2011

O. Lercoy {(CPPM) CP violation in BE — Jf2p¢b at LHCb 2 March 2011 13/78
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CPVin B,2J/y¢

Expected sensitivity:

MC performance: COF 5215 FPGE 2010

0.5

of, s (rad)

-50k evenis / fbr! consistent with
number of B_J/y¢ candidates seen in data

-<g7> = 0.038 ps. Present resolution in data 04 - LHCH preliminary 7TeV: albbla292,b

I1s ~ 1.6 worse but sufficient for Am_~ 17.7/ps A Uncertainties on oibb)
(adds 30% dilution to the sensitivity) oal |\, and BRVIS(B,—lyo}

- Tagging performance D2 = 6.2%
will be tested with more dafa
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Inllgrall-:l Luminasity i

ICHEP, Pans 2010 a0

A. Golutvin
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Belle vs. Belle |

1998~2010 Time Schedule 2014~

8 X 3.5 GeV Energy 7 X 4 GeV
1 abt? Luminosity 50 ab!
1 Billion BBbar events 50 Billion
CP measurement Goal New Physics Belle ||
A¥ -
“\’s%fj//,/ To handle 50 times more data and grid farms
/} =" }/(’ => New Data Handling System
g W
= 3 _ e .
T R %\ Belle

‘K_i/r#eon. Cho 14



Penguin diagram

ihyeon Cho ti me M. Yamakuchi




This measurement IS sensitive to

cares new physics such as SUSY. M. Yamakuchi




Physics at Belle |

..-ol .
- “‘ ‘l,o
'.-." -
N

B -“‘ v
»

New source of
flavor mixing

New source of
CP violation

[ Precision test
) 0of KM scheme

. ’ . ol

- \ s,
sl L Vot 1 I 3 -..\ ‘.
. A §§§{ng[eal& ng
echanism

14 33

Charm physics

New resonances,
DD mixing...

Super-high statistics
measurements:

as, Sin%8,, etc.

M. Yamakuchi



| 'Minosi’ry vSs. Physics (v

80 —Eza;ecnan_aI_KEKBJ_ummaslty
70 R | New CP-Violating Phase in b - s with 1 degree precision ,
= .
T - CKM Angle Measurements with 1 degree precision
= | | Discovery of B > Kvv
w -
g 50 fmessnerseveoreessencassarasasensosnhasassnsasnsasnsnns PreCISaneaS. OfDmIth ..........................
§ 40 :_ ............................ . Dlscovel-yof New Subatmic Particles groeneeeckes L aasasevasangsns
- E :
'8 30 Discovery of new CPV phase in B - ¢K (for presentWA) |\ \ // . .
IS ; sin?g,, with O(104) precision '
20 [ e AV A W,
'.E a § Discovery OfB—’ [1AY Observations with
10 :_ ........................ D'scoveryofs_’ D‘v S, N visoes Y(ss)’ Y(%) etc.
90_00‘ 2 A .20 —x+ I 71 A ta;rt 2;0114 A A ' A —
2073 2018 2023
"Discovery” with Discovery of CP Violation in Charged B Decays

sigfinicance > 5¢

Discovery of Direct CP Violation in 8° » Kx Decays (2005)
Discovery of CP Violation in Neutral 8 Meson System (2001)

Kihyeon Cho




& L
S 400 R
g 200 "X g
@ C 2
B 04 ‘ ()3
i A~ E
02E ] 3
,«% = — ,/*/ = -~
P2, 02E Nyt s
UL, ¥ 04F =

sin(2B) =sin(2¢,) B 2,

o L PREMNARY D
[ BaBar o 0.687 + 0.028 £ 0.012
PRD 79 (2009) 072009 : n 200
BaBar y_, K. 0.690 + 0.520 + 0.040 + 0.070 =100
arXiv:0905.3615 : 0 0
BaBar J/y (hadronic) K 1.560 £ 0.420 +0.210 | >
PRD 69 (2004) 052001 =~ | : ] 0.5
) .
Belle J/y K° 0.642 +0.031 £0.017 £
PRL 98 (2007) 031802 " " : ; 0
Belle y(2S) K¢ . " L0.718 +0.090 + 0.031 2-05
PRD 77 (2008) 091103(R) " 5 " : . HTe
Average : <= 75 6 25 0 25 5 75
0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1 1.1

‘K_i/r#eon. Cho Y. Kwon




Prospects on ¢

(10 ab™) (5 ab™)

&sin2¢n ~ £0.007 + 0.012 Oy ~ 2°

(~theory error limit) (~theary ermror limit)

S L L L L E L I BN L

- = sinddq -
L. 0.5 — P2 —
¥ — -
4 0.4 —
£ 0.3 =
i = E =
ﬁ 0.2 — —]
: = X
j: =
8 n C | - _— L I T
E -0.4 -0.2 0 0.2 ﬁ 0.4 0.6 0.3 1
£ M. Nakao




|Vu b' i

V.| determina

e = ] | s '&' - I ; I =
=d : AM, &AM, o =
0.6 :—é My i AMy Bewity 00~
E E E E —
05 — = 1 K —
= | - mrks, S
0s B ./ 3
= = & ! { s, ™ ¢ -
| 0.3 = B 1 - 2 —
: : . Val., :
J 0.2 [ : =
: 01 B5 . . - =
.-E : 1 I¢|2I I 1 1 1 1 aI I 1 1 1 I 1 1 1 I 1 1 1 III :
= 0.0
-0.4 -0z 0.0 0.z 04 05 0.8 1.0
p
% ® Tree amplifude dominates — SM confribution only
3 ® reliable reference in searches for non-SM effects
i @ Theory machinery needed 1o compute Nygna = 8 = [Vl
L (vary active interaction between theory and experimment communities)

M. Nakao




Roadmap forVu - “Morris chart”

b— sy

r.-

Vub < Vcb

Inclusive m A 4 | N7 I
b— ulv “ 1b
m duality
WA
17 January 2006 M. Morii, Harvard

Inclusive b — clv

E

My

Exclusive b — ulv

B —nlv ]

wlv, niv?

unquenching

36

22
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|Vub| summary Inclusive vs. Exclusive

Inclusive

HFAG Ave. (BLNP)

4.40 + 0.30 + 0.47

.20 + 0.16 +0.22 - 0.13 o T
HF AG Ave. (DGE)
133+015+0.18-0.16 o Sy
HFAG Ave. (GGOU)
127+ 0.16 +0.15 - 0.21 S——
HFAG Ave. (ADFR)
1054014 +0.24-0.21 — -
HFAG Ave. (BLL)
1.87 + 0.24 + 0.38
BABAR (LLR)
443+ 0.45 £ 0.29 -
BABAR endpomnt (LLR)
428+ 029+ 0.48 -
BABAR endpomt (LNP)

-

Exclusive

Ball-Zwicky q° < 16

3.34 £ 0.12 4+ 0.55 -0.37
A=14%
HPQCD q~ > 16 >
3.40 £ 0.20 + 0.59 - 0.39 '

FNALq > 18
362+022+40063-041
HFAG Ave. (BLNP)
120+ 0.16 +0.21 - 0.13 T ﬁ — 0
HFAG Ave. (DGE) —6 /0
433+ 0,15 +0.18 - 0.16 e i)
HF AG Ave. (GGOLT
-

127+ 006 +0.1% - 0.2

£ o — Babar prelim z-fit
1 | | L 1 | 1A=1 00/0

2 4 .
V| [x 107

Exclusive < Inclusive ~1-20, Greater discrepancy with z-fit.

Phillip Urquijo, Moriond EW, March 2010 29



Prospects on |V

(30 ab™) (50 ab™h)
O|Viup| ~ £2% oz ~ 2°
(~theory error limit) (~theary error limit)

=] exciuded ar=a has L = 055 E

o nartaon
0.6 . E Sam el Sam

SN

2 1 03

= 0.5 II:IE

=] - P -

z 0.4 T . .

' II'I'I-|.|_I_.II|II1'-{QII|IIII|IIII|IIII

g 0.3 - ~
: = 7 3
3 02 [Vubl {
= inclusive /
7] 1
g 0.1 \
.IE '-I [} | |I| II
}.! I 1 1 1 1 L I I 1 1 1 II 1 1 1 I 1 I1| L I L L L
3 0
g -0 0.2 0 nZ — 04 0.5 0.8 1
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q = M. Nakao
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B—or Ki

B=>tv
=400

» Evidence obtained at the B factories. S350} BGonly 4t
=2 Example w/ semileptonic tag, 657M BB gggg
eeyell PRD82:071101 (2010) gfgg
BB~ — 777;) = (1541935 (stat) F9: 20 (syst)) x 1074 gl

% 02505075 1

Ere, (GeV)

» Tension between the global CKM
. m @ CKM fit w/o BR(B—=1V)
fit and direct measurement. Gisws et Measurements (WA)

1.0‘_||||

TT [T v T [ T T T [T T T [°T T T [T T T[T 71

08 [

0.6 [~

Better measurement of B>tv
may reveal source of the tension.
Tag-side information is vital for 2 2v’s.

-CL

~2.80 discrepancy

0.4 [~

o

2

U.U"I ..... PRI BT R I SRR S
0.6 0.8 1.0 1.2 14 1.6 18 2.0 2.2 2.4

BR(B — tv) x 10°

‘K_i/r#eon. Cho Y. Hori




Ki
¢
B->tv at Belle II
» InTwo-Higgs Doublet Model (THDM) Type |,
the branching ratio of B->tv can be modified. - !
m%5 9 g H
B(B™ =7 v)=Bsm(B™ =7 v)|l—-—%5"—tanp y v
mHi
) 1000+ 1000 ————————T——
Constrains on H* mass and  [5 ;-1 (50 ab!
tanf} can be obtained. so-assuming 5% errors swo-gssuming 2.59
4 [for [V and fp. < [for |Vl and
> 600~ > 600l
S S I
H.%dzum é 400_
= -
Bl 5 o discovery region Ztm:
Bl current 95% exclusion ol L ] IR oo ST |
tan tan B

‘K_i/r#eon. Cho Y. Hori
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Decays of t

Example: T = uy
» Can be enhanced by the effects

of new physics in the loop diagram.

Y
T u
model Br(t—-uy)

MSUGRA+seesaw 107
SUSY+S0(10) 108
SM+seesaw 10°
Non-Universal Z’ 10°
SUSY+Higgs 102

‘K_i/r#eon. Cho

Belle Il provides good sensitivities

on the T decays.
-5

10
e /Upper limits
® Touy

B fadories H Toun

elle BaBar)

10
mS. UGRA-Heescm\)

SUSY+SO(10)

10

|
|

-8
10
SM+seesaw
SUSY+Higgs uper ctory
-9
10 - >
10 10

Integrated Iumln051ty (ab I)

Y. Hori



B>Kr Ll

20

If the only diagrams are a and b, we expect AA = Ag+,0 — Ag+,5 =0

a b

B+, BY
B+, BY a0, ' \—g§< 7]

u d u, d u,d . u, d s
However, significant difference is obtained. m

AA = +0.164 +0.037
>3 B> K7w/535M BB

orard Nature 452,332 (2008). 1,
Missing diagrams? 2““;
Large theoretical uncertainty... il

Y. HOrl DE.EI - I5.25I 5.2I - I5.25I

M, (GeVie?)



Acp(Km) current status

I I I I
7
- ACP(K-I_‘JTD)
—-—
— + -
AGP(K T )
- — + . — +._0
Mﬁf-ﬁ = HCPI:K a }—ﬂcp{K TL')
A R N S RN R
-10 -5 0 5 10 = —0.147 £ 0.028
Acp (%
(%) = CDF a 5.3 effect!
world average - Belle
% BaBar
Youngjoon Kwon New physics search in B decays Nov. 15,2009 _ _Y' Kwon




CPV for B=2>Kn at Belle II

» We can compare to a model-independent sum rule:

B(K7*) 1o
Acp(Ktn7) 4+ Acp(K 7)) —
ce( )+ Ace( )B(K+3r__) Ty
| 2B(K 7% 1 2B(K 7
:AC]:(K-I_J‘TD) g +ACP(K”H{]) ( )
B(KTn~) 14 - B(K+r—)
Can be represented as diagonal band ' '
(slope precisely known from B and lifetimes): Belle Il provides a good environment
00 for the all neutral final state (K°2°).
ACP(K U ) '""T[ﬂ -1
f\\" a (;’kk ) G (‘%R )
.............. 0.1 NN ¥
4 <&/
o ;;}6:/ / // '8 Q& o
- Y 24 : 7/
= . e ; ‘ . i ' " ;
@ 005 040 /015 020 , 0_+ P 005 0107015 020 4 (40 +
Vi /4
-6 L 7 "’/.f/-.
E_ il // Current measurement __ 50 ab-!
GIES —/f— larger error for A0 assuming current central value
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Mikihiko Hakaao

Highiights from recent Bele e eulbs

Radiafive and Electroweak Penguin Decays

Sensifive to BSM physics: charged Higas, SUSY, extra dim., ...

i
b— sy

y y - y
W- H- X3
‘.""\.‘J-r' ,‘*"'htl-r'
b —@ g b —w.— § b otd o
e’

=N
=
= |
-\.:I
=l
=l
=l
=l
=

M, d

® Inclusive branching fraction

® (Photon specfrum — heavy quark parameters for V)7

® (Time-dependent CPV — non-SM right handed current)

® Forward backward asymmetry

® |nclusive (differential) branching fraction

® (More observables)t ¢* not M. Nakao



B(B — X.v)

HFAG: B(B — X,y) = (3.57 £0.24) x 107* (for E,, > 1.6 GeV)

VS

SM: B(B — X.y) = (3.15+ 0.23) x 107* (for E,, > 1.6 GeV)

Charged Higgs bound (2HDM)

. M+ = 300 GeV
s CLEO pamYy | —— | ol
B 2001} writag . ) ) ) ' HHPE': i
o BaBar szmy _
§  (2005) sum-of-sxcl 35 _
-.p B-’.’IJBJH' I|EE ] —_ =R o
__3 | 210017} ap-tag i T
= BaBar xom™ -2 400 e 12

[210:05] breco-tag Hl= e —
£ Belle [ssn ,35\ 4-:& HFAG 2004 o
5 (2001) sum-of-sxcl } Y \ ' o
: "\ 3
2 Belle [sm) — . \ ) \ 5
w |2003) untag-aptag : 550\ \ \ =
z HFAG 2009 — ".II | \ . \ -EE
: .15 \ \ \ \ \ 1=
- SM [Migiak ot al) 200 | '| | \ |
2 , Ll \ \ ! | \ '
5_ 5 4 5 II N i A , PR | N I.
-E‘ EIF{EI-—}I,}':I{‘H]"HE}L'EGE‘H’:I 2.8 3 _3.2 1-3.4 2.6 3.8 4 4 2

! Measured B — X, Branc M. Nakao



More penguin modes @ KISTI

QB> &1
m Pure EW penguin mode
mSM Br ~O(10-8)
m Babar with 232M BB:

fg=u,c t
eUL(® ) < 2.4%10°7 @90%CL e
eUL(® 9) < 2.8%10~7 @90%CL o=
m Draft is almost ready:. —( . e
@Bt = o0K** .
V4 —

m Penguin dominant status N <
m Work on progress

Kihyeon Cho Junghyun Kim, K. Cho, Nakao, ... 33
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Summary JoT

@ There are a few interesting results from
the heavy flavor physics experiments

iIndicating hints of something unknown---
m CP Violation and mixing
mLeptonic B decay
m Penguin decays

@ NP or not—NP, we do not have clear
understanding, yet.

‘K_i/r#eon. Cho
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What is ahead ST

@ The case for flavor physics in the LHC era
Is still compelling.

@ LHCDb is great tool for heavy flavor
physics.

@ But some aspects, e.g. modes with
neutrino will reqgiure Super B (Belle ll).

‘K_i/r#eon. Cho
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summary .

Epilogue

Flavour Observables Sensitive to New Physics

Amy ¢, ele, BIK,=mvv) BIK ' =n"vv) BIK'=I"v)
Am, Ag Byl S(B,—JlpKs) S(IB—¢pK:)
xlB—=mm,pm,pp) y (B —=DK] CKM fits
Am, A, (Bl SIB.—=Jlyd¢) SIB.—¢dd)
B(b—sy) Aglb—sy) S(B"=K.n"y) S(B.—dy]
B(b—dy) Amslb—dy) Aslb—(d+s)y] S(B"=p%y)
B(b—sl"I") B(b—dIl'l") Aglb—=sl"I") Blb—=svv)
B(B,—1"1") BIB,—I"I") BIB"—=1"v]
B(u—ey) Blu—e'e e")(g-2), p EDM
Bir—uyl Blr—ey) B(rt'=I"1I"1") = CPV t EDM
B(D.—l" v) Xp Yo charm CPV
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Epilogue

[t be Studicd at peie ™ ]

Amy g, E'J"EKB[KL—HTDVTJ} BIK'=w"vy) BIK'=1"v)

Az (By) |S(By— JIwK | [S(By—~dK)
| B=mm,pm,pp) , CKM fits
Am, SIB.— Jlw¢) S(B. =)

I B[b—rsz]l S5(B.—¢y)
|B[b—}dz]| Aplb—=ld+s)y) B

[Bib=si i )|[Blb=dl 1] [A=(b=sT T )]|B(b—svv)
B(B,~I"1")|B(By—~1"1 )| B(B~=I"v)
Blu—ey) Blu—e'e e’} (g-2) u EDM

IE[TﬁpEHIBVPAEIHIE[fTAFW'rj"T CPV||+ EDM |

B(D _ —I1 v If:harm CPV]
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Concluding Remarks

B-Factories have confirmed the large CP violation B _;‘x
— 9
in particular, B = ¢ K° modes : sin2¢ =0.672+0.023 o ?1‘6‘:‘%
n
Now, the reference for the new physics search
http:ckmfitterin2p3. fr/ ¢, =21.15 iggg ’
+4.4°©
0Long @ Moriond, ¢p, =89.042 =12

EW, 2010 by = 592? s green
Ll T I B "|"'|"'E 1 .
o 5 Am, aiia = |
“! -\--\- & LR _z 3 L k

g 0 E L S % = o b :

. ‘-
o i - 1 -
w0 o —— 1 =i blue x

=04 =02 08 a2 04 08 aa 10 |

p- ![!;]'Il 2002.5 Elll‘i- III;]"_S- 2010
year
slide by T. Hara for DIS 2010 74



Future prospects

extrapolations

fLdt | ABB—T v)| AV,
414 fp1 36% 7.5%
Af,(LQCD) = 5% (2) 5 bl 10% 58%
50 ab! 3% 4 4%
for 50 ab-! ol
EISSleII"IQ v 250
AlV,,| =0 & Afg = 20 band for 7y | Ew
-y .
0 | i e

tm P g tan 6



Extrapolation: B = $K° at 50/ab
with present WA values

gzl e L JApK?

& ‘*'qu;:n)

C=
v

This would establish
the existence of a NP
phase

(|Nq§:—1 _Nq§:+‘l )/( Nq:

{8 6 4 2 0 2 4 6 8
Al(ps)

Compelling measurement in a clean mode



on K puzzle

e.g. Belle I, 50 ab-1

A(K%x0)
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