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Topics in this Talk

€ Studies of B»>K¢¢ and B—K™ ¢*¢ rates and rate asymmetries

from BABAR, Belle and CDF (new)
® Branching fractions

® Isospin asymmetries

® CP asymmetries

® Lepton flavor ratios

€ Angular analyses of B—»K¢¢ and B—K' ¢¢ from BABAR, Belle and

CDF (new)
® K" longitudinal polarization
® Lepton forward-backward asymmetries

€ First search for B—>K't*t in BABAR
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Rare Decays B—K®) ¢te

€ b—s¢¢are flavor-changing neutral current ’
(FCNC) processes, forbidden in SM at tree level Y. Z -
distance from long-distance effects [O(oy)]

€ Effective Hamiltonian factorizes short- b W 5
%
€ 3 effective Wilson coefficients contribute I

® C.*ff from electromagnetic penguin diagram
|C,¢ff| = 0.33 from B(B—X.y) " VoS

® C,off from vector part of weak diagrams b 1 s

® C,,°*ff from axial-vector part of weak diagrams - =
€ New Physics adds new loops with new particles = modifies SM values
values of C,2ff, C,¢ff, C,0°ff and introduces new coefficients C5 and Cp

H X g X
€ Need to measure many observables . SN e

to extract |C,| & phases ‘

b wuct s b wet s b dsb s

‘Probe here New Physics at a scale of a few TeV  Isidori, Nir, Prerez 4
" G. Eigen, CKM10 Warwick, 07-09-2010 arXiv:1002.0900 (2010)




Characteristics of B—>K) ¢t¢ Decays

€ The overall shape of the B—K™¢¢ spectra is b ST
determined by the g2 dependence of C4%ff(q?) A

€ At q?=0, B—K"¢¢ exhibits a singularity q?=my?
(from B—K™y), while B—K ¢¢ is finite at q?=0

€ J/vy & y(2S) modes interfere with B—(K,K*)¢*¢ = remove q? regions
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Analysis Methodologies for B—K® ¢f¢

€ Both BABAR and Belle fully reconstruct 10 B—K® ¢¢ final states
® K, KO, K%, K:n® or KO 1t* recoiling against e*e- or uu-
® Select etwith p>0.3 (0.4) GeV/c; ut with p> 0.7 GeV/c
® Require good particle ID for e, u, K, n; select KO —n*n-

€ CDF reconstructs only K* p*u- and K:n*u*u- final states
® Select p* (pr>0.4 GeV/c) K, n (p1.0 GeV/c) & B (p>4.0 GeV/c)
® Require good particle ID for u, K, n; vertex fit of pru-

€ All experiments suppress combinatorial BB & qq backgrounds, where
each lepton originates from semileptonic b, ¢ decays
® BABAR trains neural networks (NN) using event shape variables,
vertexing, E,. .., & ¢ separation near IP optimized in each mode and
each g2-bin

® Belle trains a Fisher discriminant using event shape variables,
missing mass, B flavor tagging, & lepton separation in z near IP

> ® CDF trains NNs using vertexing, pointing variables and ¢ separation
5
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Analysis Methodologies for B—K® ¢t¢-

€ BABAR and Belle select candidates using the mass  m__ = \/Ezam = P;Z
& and the Benergy AE=E -E

beam

® BABAR extracts the signal yield from 1d unbinned extended
maximum log-likelihood fit in mg

® Belle extracts the signal yield from 1d (2d) unbinned extended
maximum log-likelihood fit in mgg (and my,)

€ CDF selects signal candidates from a unbinned maximum log-likelihood
fit in the B invariant mass distribution

€ All experiments reject events in J/y and y(2S) mass regions

€ All experiments reject background from B—DX by requiring that
Ku and Knu masses are not consistent with a D

& All experiments use charmonium control samples for various checks

= G. Eigen, CKM10 Warwick, 07-09-2010



€ All three experiments see significant signal yields

¢ CDF data sample:
4.4 fb-1=»>2x1010 BB
[for p(B)>6 GeV/c]

. N =120+16

=101+12

Kﬁé

€ BABAR data sample:

349 fb! 384 M BB

% N =601
3y Kete

T™M& @N N* - :74i13
e Koo

& Belle data sample:
605 fb! 2656 M BB

P +22.6
Ry v, =1616%
BELLE 1159
N.. =2463"7"

Events / (20 MeV/c?)

CDF Run Il Preliminary L=4.4fb™

_Yield:120 + 16 (142 expected)
- Mass:5277 + 3 MeV/c?

B*» K'u*n
~+ Data

— Total Fit
---- Signal
Background

|
55 56 57
M(uuK) (GeV/c?)

53 54
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€ CDF and Belle measure d5/dq? consistent with the SM

. CDF Runll Preliminary L=4.4fb"
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B—K®) ¢*¢- Branching Fractions

€ Total branching "o Babara2 o’ ioa ST
fractions of all v Belle 605 15, 08 -
3 experiments are Ao o prelim
consistent with each I e
other and the SM
& Belle updated . —e—
B(B —X, ) KI™l B, .
x| -1 : ' : : : PSR | 2 ' : ' ' PR
USlng 605 fb 10-7 5 -"1(_)-6 - . 10-5
new s 1019 6 ranching Fraction
BB - Xt )=(3.33% 0'8—0.24) x10 ; BABAR: PRL 102, 091803 (2009)
Ali et al PRD 66, PRL 93,081862 (2004)
034002 (2002) CDF: Note 10047 (2010)

Belle: PRL 103, 171801 (2009)
C.C.Ciang, ICHEP(2010)

€ BABAR: B(B—K/'r7)=(0.394°7° +0.02)x10° BB —>K'¢'(") = (11170 £0.07) x10°°

9

€ Belle: BB—K')=(04877 +003)x10° BB K r"¢7)=(1077" +0.09)x10°

new
CDF:  B(B* —»Ku'n)=(0.38"5; £0.03)x10° B(B® — K™u'n~) = (1.06"°* +0.09) x 10

-0.05
G. Eigen, CKM10 Warwick, 07-09-2010




B—K® ¢*¢- Isospin Asymmetry

€ Since branching fractions are affected by large theory uncertainties,
we focus on rate & angular asymmetries as many uncertainties cancel

€ We start with the isospin asymmetry defined in different g2 bins by
BYN(B® 5 K™ ) - BB - KO )

BB — K01 r7) + BY N (B KO0

€ We scale the B* branching fractions by T/t =1/(1071+0.09)

2 L.
qQ°—bin _
Al =

€ Inthe SM, A; is expected to be 0:1 — ijg
small (<10% for most g?) v O
—~ 0 —— S ——
%_ -0 05E T
€ .A; shows a q®-dependence in | ’
the low g2 region -0

For flipped C,, A; is negative at

2
2 lowq Feldmann & Matias JHEP 0301, 074 (2003) 10
. G. Eigen, CKM10 Warwick, 07-09-2010




€ A; is consistent with zero for all g2 and in the high-q? region

€ In the low-q2 region A; shows a significant deviation from zero

& BABAR measures a
significant A;in
the low g2 region
= K¢¢ and K™ ¢¢ modes

modes differ from the
SM prediction by 3.96

& Belle and BABAR
results are consistent

& Belle is also consistent
with SM prediction

=~2.5

<
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CP Asymmetry in B->KO) ¢te

o 1—' ,‘_.-u.--"'l"'l':"I"‘I:"'l‘f';'"l"'l"'l"'l'—

€ Define time-integrated CP asymmetry <°o.s§ﬁ 1l 349 fp-1 4
0.6F Wl ¢ -

_ BB K )-BB KO ) o | E

“ BEB-=KOr )+ BB KO . ng # ‘ =

€ Inthe SM, Ay is expected at <1% level %4 o
-0.8;— . | % BABAR K*Il;

€ BABAR performs a simultaneous fit 0T 8 012714716 18 20 22
for all B=—K=¢¢ and B—K” ¢¢ modes T [GeV'ic]

/ﬂ A ¢ (B = KE) = -0.18"° £0.01

all ¢? B e P +0.16 BABAR: PRL 102, 091803 (2009
A —>K¢¢)=-0.01 +0.01 ABAR: ; (2009)
o ( K ) _0.15 Belle: PRL 103, 171801 (2009)

e MIEY AV7(B* »>Kit'r)=004£01+002

AV (B —K'¢*¢7)=-0.10+ 0.1+ 0.01

) All measurements are consistent with zero, agreeing with the SM
G. Eigen, CKM10 Warwick, 07-09-2010
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B—K®) ¢*¢ Lepton Flavor Ratios

€ Define ratios , _BB-Ku'w) and » _BB- K'uuo)

K B(B—Ke'e) K BB -Kee)

€ Inthe SM R=1and Ry+=0.75 (Ry=1, if the q%< 0.1 GeV region is
removed)

€& BABAR and Belle measure Ry, values that are consistent with
the SM prediction

——e— BaBar 349 fb™! PRL 102, 091803 (2009)
‘Wi) R = O.96+o'44 + 005 R K l ®— Belle 657 M BB, 08 (preliminary)
e QY K -0.34

- SM prediction
R.=110%% +0.07
K -0.32

e P

BELLE

R, =103+019+006

R.=083+017+008 0 05 1 15 2z 25 3 35K

BABAR: PRL 102, 091803 (2009) 13
G. Eigen. CKM10 Warwick, 07-09-2010 Belles PRIA0S, v 180142009)




€ The B—K"¢¢ angular

€ It involves 12 coefficients

€ A large data sample is needed dg*d cos6 dcos6, d¢ " 32z

Angular Distributions in B—K" ¢'¢

distribution depends on
three angles, 6., 6,, ¢

J. that can be determined
from a full angular fit as a
function of g2

d‘r 9

J(qz,ag,ew)

to perform this task (LHCb, Kriiger et al. PRD, 61114028 (2000)
or Super B-factory) Kim et al, PRD 62, 034013 (2000)

2 _
J(q ,GE,OK,¢)_
2 2 .2 2 2 : 2
J, sin"6 +J cos 9K+(J255m 6, +J, cos Hk)c0529€+\73sm 6, sin" 6, cos 2¢
. . . . . 2 2
+J, 5’”29/< sin2e, cos¢+J, sm29K sing, cos¢+(J65 sin 9K+J6c cos GK)coseg

+J_ 5in26, sin6 sing+J sin26 sin26 sing+J  sin" 6, sin" 6 sin2¢

14
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Angular Distributions in B—K ¢'¢

€ Since the present experiments have limited data samples, the 1d-
angular projections have been studied which allow to extract the K

longitudinal polarization and the lepton forward backward asymmetry
in different g2 regions

€ K longitudinal polarization 7 is @ Lepton forward-backward
obtained from the distribution of asymmetry Ac; is obtained from
angle 6, between K & B in K™ rest distribution of angle 6, between
frame ¢t (¢) & B(B) in ¢*¢ rest frame
W(cos8,)=2F cos’0 +2(1-F)sin"0,  W(cos8)=2F sin’e +32(1-F )(1+cos?)

+.A_cos0
FL 17 -Jac i :

Apg ~J
& Belle and CDF measured F, and A in 6 bins of g2 o

& BABAR measure 7| and Ag; in 2 bins of ¢* (update with 6 bins is in
QE progress) =

= G. Eigen, CKM10 Warwick, 07-09-2010




Angular Distributions for B—K) ¢te

€ A, results from interplay between C,(q?)C,, and C.C,,/q?

g Re[C;ff(qz)CloJVAl+mRe[C§ffcm VT [1- 2 AT |10 L g
dq® v v q a4 m, | v m,

form factors

€ Recent SM calculations focus on low g%-region

o~ = b, ; > NNLO + QED
Kee = X, et o oz eD
dApp/dg
0.2 ! it ] 010}
.1 - - £ q ¢ > .05
’ LO .. == dA [ dg” o0 ‘
O(a,) ° =,  O(02) B/ 23
P | / aosh ]
S -0.1 Bpeeeeam 52 =4.2+0.6 (OCS ) e & q2 =3.5+0.12
< 0 - | -010) & 0 .
02 NLO . onsh e (ww)
0.3 T | 0 ! > 3 4 ;
1 2 3 4 5 6 7 g (GeV?)

Feldmann & Matias JHEP 0301, 074 (2003) Huber, Hurth & Lunghi, Nucl.Phys B802, 40 (2008)

€ Inthe SM, A, crosses zero around g%, =3.5-4.5 GeV/?

16
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BABAR B—K" ¢*¢ Angular Distributions )

€ Fit data to signal distribution, combinatorial backgrounds and peaking

backgrounds 10.24 < ¢ <12.96 GeV?

2 2 -

x r\aC a . T . T Y T . : [ T | T I ( .,

: 10-|F, . 3
yields from 27 =¢ ﬁ
Mmes fit £

1 i
peaking
€ Extract F background
fr'Om flTS UL: e T e ot —r=trmrmines o L
distribution ~ e e e combinatorial
23 [4 207 Ars | ~ background
€ Extract Az £ o /
from fits i 10
to the cos6, o q{nwr
distribution i
e signal

051 %5 0 05
cos(6) ~ o “cos(6)

. 17
G. Eigen, CKM10 Warwick, 07-09-2010 BABAR: PRL 102, 091803 (2009)




Belle B—K" ¢*¢ Angular Distributions

€ First extract 7 0<q?<«2 GeV?/c?

from fits to the w OF 0 12
cos 0, distribution S 9§ 2 0
L If s 8
5 5 ©
€ Then extract A i é m
d. b 1_ -1 075 05 0% 0 025 05 075 1 -1 075 05 D% 0 025 05 07 A1
+0.26
€ The shape of both =029°%+002 | | Ay =047, £003
angular distributions
is different for low q > 16 GeV?/c?
. 2 .
and high g% regions e ]
- 14F
~ 12F
8 10F
—— total fit S Bf
— — signal a SN e arny A
- --. combinatorial backg. 2 Pk . 5 e e
D-1 075 05 0% 0 0% 05 075 1 0-1 -:D.TS 05 0% 0 0.25 05 074 A
C0SBy: 0SBy
Belle: PRL 103, 171801 (2009) = 0. 12?’)115; +0.02 AF =0. 66?)1116 +0.04 |
G. Eigen, CKM10 Warwick, 07-09-2L1U




7
P)
W)

epton Forward-Backward Asymmetry A

BABAR: PRL 102, 091803 (2009
& BABAR, Belle and CDF measured A, CDF: Note 10047 (2010) e
Belle: PRL 103, 171801 (2009)

eé (0.1q%<6.25 GeV?/c?) o T

|lll|l|l|l|lll

:_ —_ SM ! : E ! W BABAR
A =024 £005 < ASE| G=-CN BN BEEEE TR
i . = :
S APy (l«q%66eV?/c?) o.sf—_t E 5 i — =
BELLE AF _ O 26+o 27 + O 07 0_— _'LL !_ : EA: \—_
~0.30 - ..___-—F ; : @, ]
-0-5:_ SM | IE i Jl{\p i lE | E 5-3 | | _:
= . (1<q%<66eV?3/c?) 0 2 4 6 8 10 12 14 16 18 20
A =0439% +0.06 o’ [GeV’/c”]
037 Ali et al. PRD 61, 074024 (2000)
Buchalla et al. PRD 63, 014015 (2000)
Ali et al. PRD 66, 034002 (2002)
¢ The n'}easuremenjl's Of The 3 Kriiger et al. PRD 61, 114028 (2002)
experiments are in good agreement Kriger & Matias PRD71, 094009 (2005)
e They are consistent with the SM prediction
; =-0.05" 7 (1<q° <6 GeV*) C. Bobeth et al. arXiv:1006.5013 o

Elqen CKM10 Warwick, 07-09-2010



K* Longitudinal Polarization F,

BABAR: PRL 102, 091803 (2009)
€ BABAR, Belle and CDF measured F, CDF: Note 10047 (2010)
Belle: PRL 103, 171801 (2009)

SM

xY
N
"
|
o]
~N
11

€ ) (0.1«g%6.25 GeV?/c?) ' 1
ﬁ F =0.35+0.16+0.04 0.8

TM & © Ne

T "—
v e 1

r/ 3

FFF.%U‘HIIIHI_

0.6
SEE=] (1«q%66GeV2/c?) 0.4 : :
F =067 +0.23+0.04 0.2 ; ; F: | ==
0:_- BABAR E E E,\E E
-0.2F * Belle : BT =
e. (1<q%<6GeV?/c?) 0.4k e . T R
F =050°?7 + 0.04 0 2 4 8 10 12 14 16 18 20
L -0.30 q2 [GeVZICA]

Kriiger & Matias PRD71, 094009 (2005)
€ The 3 measurements are consistent with each other

€ They are also consistent with the SM prediction

FM* =073, (1<q° <6 6eV*)  C Bobetheral. arXiv:1006.5013
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Belle B—>K¢*¢ Angular Distributions

€ Set F =1 and fit W(6,) to extract A, 0<q° <2 6eV?/c?

12
10

€ Inthe SM A, =0

€ In MSSM scalar and pseudoscalar
amplitudes arise that may interfere

Events /1 0.25
(wu]

l:ll\J-bD')

with the SM amplitudes and thus T
change A,; from the SM expectation cos
. A =0.06°% +0.02
€ InBABAR, Belle and CDF A, is 16 GeVe/c2
consistent with zero in all g2 bins g q° evrsc
€ At LHCb and at Super B-factories E 12
A, from B—K¢*¢ provides § of
another test for New Physics o
—  total fit 0
o=y signal -1 0?5 05 U?b D 025 08 07 1
___. combinatorial backg. 0080

‘] Belle: PRL 103, 171801 (2009) ‘ 21011 2 ‘ 21
7 G. Eigen, CKM10 Warwick, 07-09-2010 AF O 0 -0.08 O 0




Search for B:>K:Tt T

€ For B—X 11 the SM rate similar to B X, ¢+¢- (¢=e 1) in the kinematic

region accessible to all

Lepton |06 <5< 1
. R o Electron | 8.5 x 10~°
€ B:— K:t't ~507% of total Muon | 85 x 10-7
inclusive rate Tau | 4.3 x 107
€ In NMSSM rate enhancements could 3
be proportional to (M.2/M?) ~ 280 Sl AR I R LI A
. : ;
€ Since signal modes contain between L. B :
2-4 v's, a different analysis $ wtF P A
strategy is needed to control b L Kee '
backgrounds . '
% 10~7 Er
€ BABAR has performed first N T
search for B:— K:t*1- using 423 fb-! Y m

G. Eigen, CKM10 Warwick, 07-09-2010 Hewett, PRD 53, 4964 (1996)



Analysis Strategy for B*—K* T+ T

o Fully reco'd ' :
€ BABAR reconstructs recoiling B hadonic B | ognal el
in many hadronic final states X :
B-—D0#X, where Y(4S)
X=up to total of six n? m*, K, K* B" 1l
€ Tag efficiency <~0.2% h‘ D(“)0+ :
|
€ Use t—evv, uvv, v as signal modes
Tag sample e Tag sample
. t » 18071 Nt ISR e e
$ *gg:\atinuum-mc H ‘g‘ - * 'Data AE = EB _Ebeam
ook — iiumeor | g _
% TS0 g Ewrie_| o — e :
o 3000017 | - ! . E
S o, 25000 .’"ES‘ = dEluam pB i 100 : 1 E
20000 | f
15000 iarmn-a-erereeme - :
10000 }
_:_vm;xhinc‘w\ou_}%h-‘u,u#m | ~
SNO:'— | y ""KHW.»o-o‘o‘:.‘. S\ . L, 1
50—...11....1....1. ol PN I PR B -8.15 -0.1 -0.05 0 0.05 0.1 0.15
.25 5255 526 5265 527 5275 5.28 5.285
mee [GeV/c?] AE [GeVL]o

G. Eigen, CKM10 Warwick, 07-09-2010



Signal Selection for B*—K* T+ T

€ Suppress continuum backgrounds by |cos6;|<0.8, (6;is opening angle
between thrusts TTag B & Tres‘r-of-‘rhe-evenf =

0.07i
- — Signal MC

Arpitra

€ Require 3 charged tracks only oo, S
® 1 charged K with PID o ontinuum
0.44 < p < 1.4 GeV/c, Q* Q-1 o

004- | |cosbr| < 0.8
® le,u,ornt&le,u,orn (PID) 9%

p <159 GeV/c, M. < 2.89 GeV/c? Z:
® q° = (Pywas)ProgPr)’ > 14.23 GeV? T o.s'ofe'of7o}.8‘ocjg‘séj
® Missing energy: 1.39 < E, .. < 3.38 GeV A
® Extra neutral energy in EM calorimeter: E,, ., < 0.74 GeV

© Suppress largest remaining background from B*—D%X* decays by

combining sighal K* with signal t* daughter (assigning a © mass
~hypothesis) and requiring: M(Kn) > 1.96 GeV/c?

=27 G. Eigen, CKM10 Warwick, 07-09-2010
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Results for Bt=KiTt T

BABAR observes 47 events (423 fb1)

Expected background is 64.7+7.3 events

Systematic errors include B counting ( 1.1%), tag efficiency (3.2%),
signal efficiency (14.8%), background estimate (5.1%) for PID of
correct tags) and (14.8%) for data/MC statistics of incorrect tags

€ Set branching fraction upper limit of B(B*—K*t*1-) < 3.3x10-3 @90% CL
=> nearly 4 or'der's of magm’rude above the SM pr'edlc’rlon

‘g 10-—3 vvvvvv T T T

() ® Data
>

w

0 015}~ == Central Vaiue -
----- Barlow (w/ Syst.) @ 80% C.L. Upper Limit v»“' —
== Barlow W/ Prior | wcyq)(bt)o C.L Upper Limit "t"
- Feldman-Cousins (w/b Syst.) @ 90% C.L. Upper Limit ,\:‘.‘ 1
>

B—,Ktt

- —— Estimated Background

\’%’l’i‘) 8— a
ﬁ r T BABAR Preliminary | @ o1
6’_ —

Br(

; ‘_,:;".’- _]
i _-\3‘\’:‘;" B
TM & ® Ne L ] i ‘.".‘:‘_.:;j.,-“,,o' ]
4 N 0.005— ]
: A
2:-_ i* B 0 .......
L bl | [ .Y Ll I 11 1 1111 1 i 1 ol ] ¢ ". BABAR Pr‘eliminar‘y
q3 14 15 16 17 18 19 20 221 N0 X0 [0.5] SN I Y. <0 I IS I S A A e
o [GeV/cT] 50 55 60 65 70 75 80 85

G. Eigen, CKM10 Warwick, 07-09-2010 Noos



Conclusion )

€ BABAR and Belle have measured rate asymmetries in B—>K(*)¢+¢

® CP asymmetries agree with zero as expected in the SM
® Lepton-flavor asymmetries are consistent with universality
® For high g2, isospin asymmetries are consistent with zero

® For low g2, BABAR sees an A; different from zero (3.90)
® Belle measurements are consistent both with BABAR and the SM

€ BABAR, Belle & CDF measured B—K®)¢*¢ angular distributions in g2 bins
® A for all g%, well agreeing results are consistent with the SM

For low g2, non-zero A, values fit better to the flipped C,-model
® F, . for all g% data are consistent with each other and with the SM

€ BABAR, Belle and CDF also have measured B—K™ ¢*¢ partial and total
branching fractions that agree with the SM (large uncertainties ~50%)

€ BABAR performed the first search for B:— K*t*1-=» no signal is seen
yielding an upper limit B(B* — K*t*17) < 3.3x10-3 @90% CL

€ Though all experiments will update results, significant progress will
“mcome from LHCb and Super B-factories = the sensitivity to new

4';..__‘_ ﬁéo%_sgggg%[&}a (gv@r\n&I%; in revealing small discrepancies wrt the SM 26
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€ Left and right transversity € Old observables in terms of

amplitudes transversity amplitudes
LR el oy 2T off
AT = n{..c, FCyq) + 56— C5 }f .

S dr i ; o2 ) »
M dg- 2p x (fo + 1+ £7)
APR = (e FCy0) + k5T L £, ¢
: F ” 2 f1l
\ ."I.L'“ - 3 p o ff' {., + '_.:A'
i ot n 2 7 ' aelf 2 \ T Ly 1 J L
"'113'H : 1{((4&[ TLI:‘:) t K 'I“ LT'}f"l- "
A S F] : .{L.'
- T, f2 ., g2
& Form factors fo+fi+)
V2
fL=Nmg —V,
L+ i where
Cl'l? Zﬁ!t'cu‘ﬁ’ : * C |'?
- I / . \ 21 = kg N0y al »
fi = Nmpv2(14myg-) A s :

i 2 \
f)) = RD{ (Cc 1 rn(‘(::”)c “} .

(1= F - 4 )24 — A A,
fo=Nmpg X

2k (14 mi-)V§

€ Normalization

." Gla2 | \|*mps \,)\
" q. 910 5 : C. Bobeth et al. arXiv:1006.5013
28
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J. in Terms of Transversity Amplitudes

)

s S[248)7 . L2 Amj L AR* | aL AR*
J; ‘E{T (A5 + AP+ (2 > R)| + 2 ‘Re (AL AT 4 AfA[T)
3  dm?
=7 {|4U|- + AR+ L [4.|- + 2Re(AF AT) }
33 )
g = 2L [m 2 4 |AF2 4 (L = R)],
332 ‘
fé—~'—.L[4rﬁ-+(L + R)
‘s

)

3 .0
Js = 362 (|2 - 1At mﬁ»m}

3
hi= ?{Rcmr. ALY 4 (L > Rﬂ
'3\/2

J.'; _—

3;[11.:(4.“1’ )~ (L = 12) ,

o= 3 RelAFAL) - (L B)|.

3 Ao 2
Jy = \/— [Im( AbAR Y (L > R‘]. B = ,"l — m.:' .
V'
Jg = :_\/23 [Im{.»i{',’ AXY 4 (L > R}].
3 0 L* L |
Jo = ‘-1;5‘: [Irn(Ar AT )+ (L - R}]~ C. Bobeth et al. arXiv:1006.5013

=29 <
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Observables in terms of J,.

observables dr 2J% 4 JE

dg* ' 3

A 1eos 0 d“Tr dl’ Jg
e / / GO Qg¥ deost; [ dg? T dT/dg’

.’1({'2 + IJ )
dl' /dg®

F, =

€ Transversity observables (new)
|AL? + |ARP? < AR = AR 1

5 =20 + Jf = T = AR 4 AL + AP + (L o R),

Ay’ = |AT]2 + [AT? 4+ AT+ |AR2 2057
AD = |AFAP" + AT AT . ".' 4.13—' LA
\’."'(I-‘i{’f“ +|AR2) (| AR 12 4 |AR]2) \‘ ~2J5(2J3 + J4)
e - B g o DAl A AD V2l
0 0 \."‘(|A(tr|'|2 + |A{,{ 2)([/1" 2 4 ,;Rlz) \ﬁ] (23 —~ J3)
pE - ReUGAT - AGAT) B
C. Bobeth ef al. arXiv:1006.5013 VAFR + |AFR)(|ALR + |aRR)  V-2TE2J3+ )
) Re(Al A" — Al AT) 3,Je
Hy' = — = —.
VOAFR + |ARR) (AL + |ARR) - 2V/(205) - J
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2 'AIJ:|2 + |‘4f|2 - IAfF - |AE 1
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ansverse Asymmetries with New Physicsi§

)

Ao Ay + AjrA|R|

_ V16J5% - 9J5?7 — 36(JF + JF)

8

V| Ao|?|AL|?

0.0f

||||||||||||||||||||||||

........................

4 5 6

= (0.26e"16 16 , 0.2e"™)
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CDF B—K®™ ¢*¢- Results

ranching fractions, 7 and A, for B—>K®) ¢*¢ in bins of g2

=
q;2 (Ge\f'“’/c'"’) A'Tsig B(]O_T) Fi Arp

K¢ 0.00-200 1158 +£4.60 0.38+0.16+0.03 - —0.157 550 + 0.08
2.00-4.30 18.02+5.48 058+0.19+0.04 - +0.7275% + 0.07
4.30-8.68  34.53+887 0.93+£0.25+£006 - —0.207037 +£0.03
10.09-12.86  29.154+6.24 0.724+0.174+0.05 -  —0.107 1L £0.07
14.18-16.00  15.98+£4.64 0.384+0.12+0.03 - 40.037)12 £0.04
16.00-23.00  13.944+5.00 0.354+0.13+0.02 -  +0.077553 + 0.02
0.00-4.30  29.37+£7.15 096+0.25+0.06 - +0.367)3; £0.06
1.00-6.00  32.67+811 1.01+0.26+0.07 - +0.0873; +0.07

q2 ( }eVz/cz) j\."sig B(IO_() Fy, Ars

Kt 0-00-2.00 8.52£3.05 0.98=0.40£0.09 0.537555 £0.07 +0.137,7 £0.25
2.00-4.30 8914279 1.00+0.3840.09 0.40F032+0.08 +0.197019 +0.14
4.30-8.68 16.86 +5.31 1.69+0.57+0.15 0.821020 +£0.07 —0.067032 £ 0.05
10.09-12.86  25.71 +5.38 1.97+0.474+0.17 0.317512 £0.02 40.66793; + 0.07
14.18-16.00  21.914+3.95 1.51£0.36+0.13 0.551) 15 £0.02 +0.427015 £ 0.09
16.00-19.30  19.78 +4.78 1.35+0.374+0.12 0.097515 £0.03 +0.7070°5¢ £ 0.10
0.00-4.30 17.43 £4.13 1.98£0.55+£0.18 0.4777357+£0.03 +0.217735 £0.05
1.00-6.00 13.924+429 1.60+0.54+0.14 0.507037+0.03 +0.437052 + 0.06
G. Eigen, CKM10 Warwick, 07-09-2010 S = CDF:- Note 10047 (2010)-




CDF B—K ¢t AgpResults

€ CDF measured Ag, for B—K¢*¢ in different bins of g2

[T
<
1.5

G. Eigen, CKM10 Warwick, 07-09-2010

m 2

0.5

CDF Run Il Preliminary L=4.4fb™

[ A (B — K'u*y)
N # Data
— SM

11l 11 e bsd v b v L L laaa 1y
0 2 46 81012141618 20 22

q? (GeV?c?)

CDF: Note 10047 (2010)
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Belle B—K®) ¢t¢- Results

€ Branching fractions, 7, Agg, and A; for B—>K® ¢ in bins of g2
q2 {Ge\"zfcz] N, B(10 -") Fr Arp A
B K ite
0.00-2.00 |27477%F 14670304011 02970714002 0471030£0.03 —0.677515+£0.05
2.00-4.30 16.3:§ ; 086*‘3"}1:0 07 0. 71’3-3&0 05 011753£007 1 15*}?},:&0 10
4.30-8.68 |[27.9793 13770174039 0647084007 04510134015 -0.3470240.14
10.09-12.86 | 54.070%5 2247044019 01770174003  043*]15£0.03  0.007)274+0.09
14.18-16.00 | 36.2707 1.05702240.08 —0.15702140.07 0.70*]15+£0.10 0.167)304+0.09
>16.00 | 84.470L" 20470274016 01270334002 0661011 £0.04 —0.027030£0.00
1.00-6.00 [20.42730 14970104012 067 554005 0.26%7037£0.07 0.33753740.08
B K€
0.00-2.00 |27.07°%Y 0817512£0.05 - 00610324002 —0.33'03+0.08
200-4.30 | 176752 0.46'51320.03 - ~0. 43:3 ,’3-0 09 —0.47103040.07
4.30 8.68 | 39, 1;50 1.00L8 1940.06 - ~0.20791240.03 0. 19“3,;;10 08
10.09-12.86 | 22.0752 0.557015+0.03 - ~0.21701140.06 —0.201030+0.08
14.18-16.00 | 15675 0.387715+0.02 - 0.04+232460.05 —0.40%0 gg,i-.o.u?
>16.00 | 403737 0.98707940.06 - 0.021515£0.02  0.11702140.08
1.00-6.00 | 520757 1.3670%+0.08 - ~0.04701240.05 —0.4110 % +0.07
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M, . > 0.2 GeV/c?)

ELLE 605fb"

} ++

-‘-‘-‘-‘-‘g

8858888888

Events /( 0.0025)

2 5.21 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3

S -~6 _)510-6
>u<’ L BELLE 604fb"
J/ 2S 2 |
= 06 L “sFE Kk ¢ Data
7} @9t
’F 0.5 s | [] mc
@ i Data B 4¢[
@ 04 = [ « X,
0.3 '] MC E 2] |
0.2} -l 3 ‘ 4
‘ I L T ! :
0.5, - ] 1 E | { I
0 _._1_._._#.1...5....1 - \
10 15 20 25 0 ‘

M, 2 (GeV/c?)?

L Ol b s Laaa Lol o)
04 0608 1 121416 18 2

My (GeV/c?) Mass(Xs) (GeV/é)
Mode Yield BF (x 10%) 2
B —-Xe'e | 121.6 £ 19.3(stat.) + 2.0(syst.) | 4.56 + 1.15(stat.) f.?%(syst.) 7.0
B —Xu'w | 118.5 £ 17.3(stat.) £ 1.5(syst.) | 1.91 £ 1.02(stat.) *)1%(syst.) 7.9
B —XJ'I | 238.3 + 26.4(stat.) + 2.3(syst.) | 3.33 + 0.80(stat.) ;?;_gj(syst.) 10.1
ps: BF(X.e*e) / BF(Xu'w) = 2.39 £ 1.41 8 |




