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Radiative (b — sy and b — dy) and electroweak (b — st™(7)
penguin B decays are sensitive to physics beyond the SM
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Photons(leptons) are good probes of the short distance
loOp process (especially in inclusive measurements)

Also sensifive To the non-perturtbative B decays properfies
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Radiative (b — sy and b — dy) and electroweak (b — st™(7)
penguin B decays are sensitive to physics beyond the SM
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| b — d Transition is sensifive 1o |V;/ V| and the effect from

the spectator quark (annihilation)
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Radiative (b — sy and b — dy) and electroweak (b — st™{™)
penguin B decays are sensitive to physics beyond the SM
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l J}; b — st*¢ Involves diagrams with Z and W, and rich set of
observables to distinguish type of new physics
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Non-SM effects to each diagram may differ fromm SM
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Penguin B decays at B-factories

b — sy: large B @) , limited observables (2-body kinematics)
b — st*¢~: small B, rich observables () (3-body kinematics)
b— dy: small B, huge b — sy background, |Vi/ V| &)

Large dataset made it possible to stfudy penguin B decays!

® Cs| calorimeter (photon measurement) is the key detector
typically <2% photon energy resolution for b — sy /b — dy

® Exclusive final state: M,.(Mrs) and AE variables
Inclusive: clean environment, sum of exclusives with 7¥s

® Dataset
® 384 M or 465 M BB for BaBar results (color-code=green) g‘

® 657 M BB for Belle results (color-code=blue) E
(Topics in this talk covers subset of the latest results in the last 12 months)
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b — sy

Inclusive branching fraction

Isospin and direct CP asymmetry

Time-dependent CP asymmetry
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Inclusive B — X,y

® Fully inclusive photon specftrum

=

o
N
\

’>\106§
R = subtraction of huge backgrounds
z R ete” — gg continuum (off-resonance data),
ch *”*gq A B — "X, nX (measured spectrum),
510 T m L others (small, MC)

1

® Jotal 8 — infegrated spectrum
lower E,, cuf reduces extrapolation error

=
T TTTTIT

T E gL @ E), spectrum to nonpert. HQ params:
(otherwise monochromatic E,; in B frame)

mean & width = (1, u2) = Vg & Vi

6000~

] ]H] %} E, cut down to 1.7 GeV for the first time
e H“ 4| BB - Xy) = (331£0.19+037 +0.01) x 10~
: (ﬂ PWW”H“ (Belle arXiv:0804.1580, 657MBB, first reported in Moriond’08)
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INnclusive B — X,y

® Fully inclusive photon specftrum

= subfraction of huge backgrounds
T ete” — gg confinuum (off-resonance data),
B — 7'X, nX (measured spectrum),
others (small, MC)

® Jotal 8 — infegrated spectrum
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o lower E, cut reduces extrapolation error
15 2 25 3 35 4
(GeV)
0000000000 éz BB_ ; | TT eooo:— ﬂ —
_sp ctato Mdli g 2 ADAR g %20000 i .IT i h H] ]
< = . . J= I 4000/~ 1 .
>40 g ] 15000 ) '|' > I H } i
g I% 1 7 10000 I TI IT ézooo % f
PRE TR B 111 N L
£ o) - - T i ™ Jr L 11 g o % it {{ilhzm
‘ ‘ =3 Signal Region 'I‘ . e TTT IT TLLTTT ' ﬂ
AT e 2a a6 28 3 3234 . __“ J_J-J'TJ-J-T H -2000 i B
E*, (GeV) s WL DL l . ,
LS E. G | | P oy 4000 g 5 [Ge\;
CLEO 9.1 fb-1 BaBar 81.5 fb™ Belle 140 fb‘l Belle 605 fb™
E, >2.0GeV E, > 19 GeV E, >18GeV E, >17GeV

The more data, the lower the E,, cut




Review of Radiative Penguin Measurements — M. Nakao — p.6

CLEO

PRL87,251807(2001)

BaBar
PRD72,052004(2005)

BaBar
PRL98,022002(2007)

BaBar
PRD77,051103 (2008)

Belle
PLB511,151(2001)

Belle
arXiv0804.1580(2008)

HFAG 2008

[9.1 fb™]
[81.5 b
[81.5 fb]
[210 fb™]
[5.8 fb™]

[605 fb]

——

NNLO

Becher Neubert [PRL98,022003(2
Misiak et al [PRL98,022002(200

| 1 1

(3.29+0.53)x10* 600
(3.35 _*(;)'62)x10'4

.51 500}

(3.92+0.57)x10™

(3.91+1.11)x10* 400

(3.69+£0.95)x10™ 3

= 300¢

(3.37+0.41)x10% =

(3.52+0.25)x10* 2%

100}

D07)]

/)]

2
BF(B - X.Y)

3 4
(10 scaled for E >16

GeV

0

0

LEP B -1y

B -Drv K - uv

30 40 50 60 70
tang

HFAG average: 8(B — X)), ., cey = (3.52 +£0.25) x 10~

(scaling down to 1.6 GeV may be controvertial — motivation to lower E,)

® Agreement with latest NNLO calculation

® Sfrong constraints on generic 2HDM charged Higgs
(MSSM charged Higgs case is more complicated due to possible
destructive inferference)

® Also sfrong constraints on various new physics scenarios
(but bigger room than before as data B is now higher than SM)
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Direct CP asymmetry and isospin asymmeitry

® Exclusive mode: B — K*y — high precision results

B(B® — Ky) = (4.58 + 0.10 + 0.16) X 1075
B(B* — K**y) = (4.73 £ 0.15 £ 0.17) X 1075
Acp(B = K*y) = —=0.009 + 0.017 + 0.011
Ao_(B — K*y) = 0.029 + 0.019 + 0.016 + 0.018

300F

250°
200f
150
100F

Events / (0.012 GeV)

S0F

100F

Events / (0.012 GeV)

(BaBar arXiv:0808.1915, 383M)

mSUGRA  tan =50 Au=0 pn=>0

2
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I | T | T | 1T

- BR(B — u*p)
L 111 | 11 ||| \||||| ||||||| ||||\|| |||||| 111 1111
00 100 200 300 400 500 600 700 800 900 1000

m,,, [GeV]

120F
100F

Direct CP asymmetry
_T(B—-Ky)-T(B—KYy)
" IB S Ky) +T(B — K)
Isospin asymmetry
I'(B® —» K*%) —-T(B* — K**y)
" T(B' - K9)) + [(B* > K*)

Events / (0.012 GeV)

AGE

Events / (0.012 GeV)

Asymmetries are useful to constrain
new physics: e.g. MSUGRA m1 p-my

space from Ag- (Mahmourdi arXiv:0710.3791,
implemented in SuperlSO program)



Time-dependent CP asymmetry in B — Kny

TCPV: P(At) =

eIAH/T
4t

[1 + Ssin(AmAt) F C cos(AmAt)]

(At: vertex displacement between extrapoated Kg vertex and tag-B vertex)

SM favored

br

7,

Q)\N\'\/ Yo
helicity flip
Om,~ 4.8 GeV

\

\’b\% Ye

SM disfavored,
enhanced with RH current

JY "
b,
Iy,
) JGeV SR
S.
br
YL
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M(Km) in (0.8,1.0) GeV

® TCPV suppressed by (m,/2m,)

(oftherwise ~ sin2¢,)

® Sensitive to right-handed
non-SMV current, relaxes
suppression = non-zero S
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Ck = —0.14 £ 0.16 £ 0.03

15
m(K 1) [GeVic?

1

(BaBar PRD78,071102(2008), 467M) M(Km)in (1.1,1.8) GeV

Asymmetry
o

At [|os]6

t SKSWO = —0.78 £ 0.59 + 0.09

CKgno = —0.36 + 0.33 + 0.04



Time-dependent CP asymmetry in B — Kny

TCPV: P(At) = S—[1 + Ssin(AmAt) F C cos(AmAL)]
(At: vertex displacement between extrapoated Kg vertex and tag-B vertex)
SM favored SM disfavored,
o v enhanced with RH curre }t v @ TCPV suppressed by (m,/2m,)
n T dBcey ’ iy (Ofherwise ~ sin2)
0 z_ ; ® Sensitive to right-handed
» " - non-SM current, relaxes
W\%y Do suppression = non-zero S
M(K) in (G BaBar PRD78,071102(2008), 467M) 4, 11.8) GeV
(S Consistent with SM, 68 ~0.3

(also in previous Belle data)
pout hardly consfrains RH current
Valid for any B — P°Q% = more modes \lT
& st b e A ps]

SKSWO = —0.78 £ 0.59 + 0.09
CKgno = —-0.36 £ 0.33 + 0.04

Asymmetry
(@)
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TCPVin B — Kony

TCPV can be measured in B — Kny

(BaBar PRD78,112001(2008), 465M)
M(Kn) < 3.25 GeV

Syop, = =0.18 4042 + 0.12

Cia,y = —0.324349 1 0.07

B(B® - Kny) = (7.1*21 £ 0.4) x 107

-2.0 —

B(B* — K*ny) = (7.7 £ 1.0 £ 0.4) x 106

Acp(K*y) = (=9.0 7104 + 1.4) x 102

Events / 2 ps

Asymmetry
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Orin B — Kgn’y'? — but " mode seems to be much smaller than 7

(similar to B — n’K*, opposite to B — n")K)

(Belle arXiv:0810.0804, 657M)
M(K7) < 3.4 GeV

BB — K'n'y) = (3.2 fﬁ +0.3) x 107°

BB — K'1'y) < 6.3 x107° (90% CL)

1(0.06 Gev)

Entries

Entries / (0.00625 Gev/c?)
- - o N

L il L | b | L I\
B2 521 522 523 524 525

|
524 525 526 5.
Mg (GeVic?)

3.30, First evidence




TCPV in B — K2py

Sensitivity
® Relatively large B(B — Kip'y) competitive
(B — K31(1270)y is dominant) foB — Kgnoy

® Vertex from p' — 7t~ (no K2 vertex needed)

—0-09

Dilufion due to B8(B — K*nty) B Skog, = +0.11 +0.33 00

= issmall: D =0.83") Aoy = +0.05 £ 0.18  0.06
i .
: - + ot _
, (measured in B — K*"n7y) (Belle PRL101,251601(2008), 657MEB)
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b— dy

‘th/Vts‘
Isospin asymmetry A(py)




b — d)/ C]ﬂd ‘th/Vts‘

Semi-inclusive b — dy (and b — sy) by summing up exclusive

modes in M(X;,4): [0.6,1.8] G€V (BaBar arxiv:0807.4975, submitted fo PRL)
B— Xyy: wtny, it nly, it nly, wtnnty, ittt oy, it it iy, ity
B— X,y: Krmy, K'ny, K'nnly, Kf'nnty, Kr' ooy, Kin ey, Ky

BB — X )osisicey = (7.2 £2.7+23)x10° W |V,3/ V| = 0.177 + 0.043

(q\|

™ ~2x correction for missings with JETSET, otherwise free from theory errors
g = £ 3 I 51000 | > ST Ty %1600

§ G300 E 800 ) ) (5 Euuﬂ: o Xsy

i 200 Xsy 4\ . g 600 Xs & O a0 | 8 800

p S | 7 A S 400 | —_— - £ 8 et

| ETGU*T“”“JJ iy % 200 ) _. IE.I. @ I ' % 4{]["5 ;

2 z S35 0201 0001 02 & S35 83 556 528 — 2 8302 01 o0 01 628 S22 52 52 528
?é AE(Gev) " Mg GeVic?) O AE(GeV) Mes(GeVic?)
E gméX)/ F g § STy 6400

?D EEDE ! — {r:ll% % ifmn Xd)/ (c) %Em (d)

5 $ 0302701 00 07702 2 2 s srErrree 8 & i
E AEGan O 0.3 0.2 0.1 ﬂ'uag{}; 331,2'% 522 524 E;ﬁzEastaaﬁgz}
=

g Exclusive B — (p, w)y (B - py and B — wy combined)

S

g B=(114+2049)x107 |Vig/Vi| =0.195%% +0.015 Belle PRL101,111801(2008)
2

B=(163%30+1.6)x107 [V4/Vi| = 0.233 10025 +002  goggr PRD78,112001(2008)



b — d)/ C]ﬂd ‘th/Vts‘

Semi-inclusive b — dy (and b — sy) by summing up exclusive
modes in M(X;,4): [0.6,1.8] G€V (BaBar arxiv:0807.4975, submitted fo PRL)

B — X,y 7171)/7'(7'()/717171)/nnn)/nnnn)/nnnnynm/
B — Xyt Ky, K'n 0)/[(*7'(7'()/1(*7‘(7‘()/1(*‘*‘ '

B(B > Xi)usrsicey = (72427 £23) X 10° -6 »

= f ; |

300

gmq | IndependenT from anad compo’rlble with

¢ g [Via/Vis| determination from Bs and By mixing |, i

Meg(GeVic?

s T (AVia/ Vtslmlxmg = 0.209 + 0.001 + 0. 006) s

O 60, . _ _ K bl

Sa ; T By e B

%’zug xay e (o) %’ Bné () * V ) %mn Xd)/ (c) g.znn (d) Ady

2 83wz 0100 0702 & 822 534 5% “525° =) R TR T T u'zg L T T
AE(Gev) * Mes(GeVic) — - AEGew) Y  Meg(GeVic?)

Exclusive B — (p, w)y (B — bined)
= (11.4 £ 2.0 x 1077 /V14/ V| = 0.195 79920 + 0,015\ Belle PRL101,111801(2008)

~1.2 ~0.019
= (16.3 739 + 1.6) x 1077 N\ V14/ V| = 0.233 #0020 +0.022 BaBar PRD78,112001(2008)

—-2.8 = —-0.024 -0.021
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CPV and isospin asymmeftry in B — py

Direct CP asymmetry Isospin asymmetry
_ BB —p7y)-B(B"—p™y) _ T(B"™—>p™y)
ACP — B(B~—-p y)+B(B*—pty) A(py) — 2T(BY—p%) -1
LT T SV centra values 1= EMFV central values ol "7 = SM central values ©._1= EMFV central values
0.75 0=SMa68%CL. m=EMFV a68%C.L. : 075 | CI=SMa68%CL. mI=EMFV a68%C.L.

0.5
0.25 |

+ .
Acp(pY) o

-0.25 ||
~0.5 fig
-0.75 |

[ 1=MFV a68%C.L., C>0

A(py) o}

-0.25 |:
~0.5 i
-0.75 [

001 002 003 004 005 006 007 008

0.5 1=MFV a68%CL.,G>0 |
0.25 ww ]

+ Belle 2008 |
-+ BaBar 2008

0.0l 002 003 004 005 006 007 008

R(PY/K*Y)
Belle BaBar
R(py/K*y)  0.0302 *0-0060 +0.0026 () 042 + 0.009
Acp(pty)  —0.11+0.32 +0.09 —
A(py) —0.48 020 +008 —-0.43 102>+ 0.10

R(PY/K*Y)

Large A, could be sign of
new physics (Ali-Lunghi EPJC26,
195(2002)), or O(10%) A, may be
explained by non-perturbative
charming penguin (C. Kim et al.,
PRD78,054024(2008))
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b — st

F; and forward-backward asymmetry
Isospin asymmetry
Branching fraction and other measurements




Review of Radiative Penguin Measurements — M. Nakao — p.15

Wilson coeffients and B — K€€~

® \\ilson coefficients to identify type of new physics

C; for magnetic penguin operator [-5my,sc (1 + ys)biF ]
(size is determined from b — sy, but signis from b — sf*¢7)

Co for vector electroweak operator [(bs),_.((0)y]

Cio for axial-vector electroweak operator [(bs),_.(£6).]

-oward-backward asymmetry (Agg) and Wilson coefficients

1 - .
2y _ _effeg 2 eff — eff (similar fo y-Z inter-
Ar(q7) = —Cro&(g7) | Re(CoT)Fr + g2 AT ference at high energy)

® Angular distributions to extract FB asymmetries

K* logitudinal polarization F; from kaon angle 6
2F; cos? Ok + 2(1 — F)(1 — cos? Ok)
Forward-backward asymmetry Agg from lepton angle 6,
SF1(1 - cos? 0p) + 2(1 — F1)(1 + cos? Og) + Apg cos O;
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F; and Arp

Belle

Arg (Belle arXiv:0810.0335, 657M BB)
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F; and Arp

Belle
Arg (Belle arXiv:0810.0335, 657M BB)
1.4
<12}
1 [
0.8 — _(SM
oe| |7 =7 +—+—

04 @ Tt e

0.2 ey ——~H-h\\\‘\\\\
0] ST 7 et S

-0.2F

04—t g .

0 2 4 6 8 10 12 14 16 18 20
NoO crossing (Opposite sign C;)?
I\llgfr enough stafistics
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0.2} ‘

1 e SIS DR S
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o )/ 1) S A S A
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I T A IR R
10 12 14 16 18 20
qZ(GeVZICZ)

m
<'¢O.4

Opposite sign CyCyy Is disfavored

BaBar
(BaBar arXiv:0804.4412,

384M BB)
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Anomaly? not in Belle
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Isospin asymmetry in B — K€€~

k0 _ D(BY > KO0 ™) — T(B* — KW' ()
I T(BY = K®Og+£-) + T(Bt — KO+{+(-)

(Belle arXiv:0810.0335,657M BB, BaBar arXiv:0807.4119,384M BB)

2 2 : r-a._?j.'L;

< “f :
1.5( BaBar Q
1 " of &) KT | -'(b)"kdl"lw """
0.5 o L l

-

O
U1

— Kl BoBar

|
H

Events / (0.0045 GeV/c?)  Events / (0.0045 GeV/c?)

% — K

- Kl
157 K Belle e RV 2\
2 ‘ 5.-2“5'.'22 524 526%2?3 52*522L524L526;28
0 251 5 7 5 10 125 15 17.5 20 22 5 25 e i) e (6

q (GeV °Ic )

Clear deficit of neutral B — K®0¢*¢~ at low g% at BaBar?
Belle’s data is consistent with null isospin asymmetry
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Branching fraction and lepton flavor ratio

—— PBelle
*1J- e
B 3K'FI — CDF
I_'_I
Ali et al:
PRDES, 034002 (2002)
Zh ef al:
B 2KFTI . y;f;im 1959 (2003)
e —
L . bt 10—;?
1 10 10°

Branching Fraction

1.2}
1}
0.8
0.6
0.4
02|

) e —
0.5}
0.4}
0.3}
0.2|

dBF/dg” (10°% GeV?/c?) dBF/dg® (10 GeV?/c?)

0.1

0 Ll

® B~ 107° orless
also measured by CDF
(CDF PRD79,011104(2009), 924 pb~1)

® Differential BF
sensitive to Wilson coefficients
(but suffer from form-factor uncertainty)

® Lepton flavor ratio: sensitive 1o
SUSY neuftral Higgs at large tan 3
ro BB = KOty
K& = BB — KPete)

Belle BaBar
Ry 1.03+0.19+0.06 0.96 jgffj + 0.05
Rg- 0.83+0.17+0.05 1.107)3 +0.07

(RP! = 0.75 due to photon pole)

0 25 5 75 1cl 12.52 iS 17.5 20 225 25 |nclusive B — X 7€~ are yet to be updated
q°(GeV*/c?)

(Last results were 152 M (Belle) / 88 M (BaBar))



Summary
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Summary

® Radiative and electroweak penguin decaysb — sy, b — dy
and b — s ¢~ are almost fully explored by Belle and BaBar

® Consistent with the SM, but may not be a perfect fit
® Inclusive B — X,y

® Time-dependent CP asymmetry in B — K%y, Kip%, ...
® [sospin asymmetry in B — py

® Forward-backward asymmetry in B —» K€€~
would be extremely interesting to test with more data

B — K*¢*¢~ will be studied at LHCb, but others are not. ..
Definitely demanding for the next generation B factory!




Backup

17 d — oeyeN ‘A — SIUSWAINSEI[N UM 3USJ dATIRIPLY JO MIIAY]



Review of Radiative Penguin Measurements — M. Nakao — p.22

‘ FPCP 2008

b - sy S

PRELIMINARY
BaBar : o * [ -0.08+0.31+0.05
arXiv:0708. 1614 8 ' :

> Belle : B -0.32 1335 + 0.05
%  PRD 74 (2006) 111102 a TR
Average *F : -0.19 £ 0.23
HFAG correlated average . :
] BaBar . * """"""""" -0.06 + 0. '3'3"
~. PRD72 (2005) 051103 oF
Belle ¢ | 010+031+0.07
OL:(,) PRD 74 (2006) 111104(R} X+ ;
X Average i 0.09 £ 0.24
HFAG correlated average
o BaBar | . ° = -0.18 9%+ 0. '1'2'"
> arXiv0805.1317 | *—— "
%2 Average . -0.18 + 0.49
X HFAG correldted avgrage X
o> Belle  : | i = 112 0,33 0%
o,  arXiv:0806. 1480 % o
»  Average : & 0.11 +0.3%
X HFAG correldated average -« g
-2 -1 0) 1

(Plot has to be updated for the latest BaBar result on B — Ky and B — K{n’y)
All consistent with no RH current within current sensitivity
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Belle B — Xy ©657MBB)
Belle Collaboration, K. Abe ef al., arXiv:0804.1580v1 (hep-ex)

< 10°F
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Belle B — K¢ ¢~ (657MBB)
Belle Collaboration, |. Adachi ef al., arXiv:0810.0335v1 (hep-ex), to be updated soon

B — K{H - B — K-
B (48702 £0.3)x 107 (10.8*11 +0.09) x 1077
Acp  —0.04+0.10+0.02  —0.10 + 0.10 + 0.02

1/Rx»  0.97 £0.18 £ 0.06 1.21 £ 0.25 £ 0.08
(Rg definition here is efe” /u™u~ as opposed to usual defs)
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(SM curve for Agg in arXiv has to be updated)
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Belle B — Kn'y 657MBB)
Belle Collaboration, I. Adachi ef al., arXiv:0810.0804v1 (hep-ex)

In M(Kn') < 3.4 GeV:

BB — K*n'y) = (3212 +0.3) x107° (3.30)

B(B — Kon’y) < 6.3%x107°(90% CL
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n’ mode is much smaller than n
(similar to B — n’K*, opposite to B — n"K)
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Belle B — py, wy ¢57MBB)
Belle Collaboration, N. Taniguchi ef al., Phys. Rev. Left. 101, 111801 (2008)

_ o0,
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Belle TCPV B — Kpy

(657MBB)

Belle Collaboration, J. Li ef al., Phys. Rev. Left. 101, 251601 (2008)
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Events / 2.5MeV

Belle B — ™€~ (657VBB)
Belle Collaboration, J. T. Wei et al., Phys. Rev. D 78, 011101(R) (2008)
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BaBar B — K*¢"¢~ angular distriioutions (3samss)
BaBar Collaboration, B. Aubert et al., arXiv.:0804.4412v2 (hep-ex)

Kaon angle 6x and lepton angle 6,
2F) cos® Ok + 2(1 — F1)(1 — cos? Ok)
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Limit on C5/NP <7 & C¢°M = —4.13 (Altmannshofer et al., arXiv:0811.1214)



BaBar B — KW¢H¢~ asymmetries @samss)
BaBar Collaboration, B. Aubert et al., arXiv:0807.4119v1 (hep-ex)

Rxw = B(B = KWu*u™)/B(B — KWete)
AK) = [B(B — KO 7) = B(B — KW+H)]/[B(B — KOEH7) + B(B — KO+€)]
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SM: A; in +6 — 13% (Feldman-Matias, JHEP 0301, 074 (2003))
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BaBar B — X, (383vBB)
BaBar Collaboration, B. Aubert et al., arXiv:0807.4975v2 (hep-ex)

B— Xyy: nwiny, iy, it nly, ittty it it iy, it wtnly, oty
B— Xsy: Kny, K'n’y, Kfnn’y, K'nnty, Kf'n oy, Kh iy, Ky
N M(X;/4): [0.6,1.8] GeV

B(B — Xdy)[0.6,1.8]GeV = (72 + 2.7+ 23) X 107°

‘ (correction for full phase space)
BB > X))eor = (14 +05+0.4+0.1) x107°
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BaBar B — K*y 383mBB)
BaBar Collaboration, B. Aubert et al., arXiv:0808.1215v1 (hep-ex)

BB’ — K*Oy) = (458 £0.10 £ 0.16) x 10

BBT —- KTy)=(4.73+0.15+£0.17) X 10

Acp(B — K*'y) = -0.009 = 0.017 + 0.011

Ag-(B — K*y) = 0.029 £ 0.019 £ 0.016 £ 0.018

(Ay_: isospin asymmetry with 7. /7o = 1.071 £ 0.009, R*/° = 1.020 + 0.034(HFAG))

All consistent with SM
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BaBar TCPV B — K9n%y ws7msE)

BaBar Collaboration, B. Aubert e?s al., Phys. Rev. D 78, 071102(R) (2008)
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BaBar B — py., wy (465MmBB)
BaBar Collaboration, B. Aubert et al., Phys. Rev. D 78, 112001 (2008)

B(B* — p*y) = (120742£20)x107 A, = —0.43925 +0.10

3.7 022 T
B(B® — py) = (9.7%55 £ 0.6) X 107 (R*/° =1 is assumed)
B(B® — wy) = (5.0737 £0.9) x 107 Large A, could be sign of new physics? Or
<9x107 could be from non-perturbative charming
BB — py) = (17335 +1.7) x 107 penguin? (C. Kim et al,PRD78,054024(2008))

BB — (p,w)y) = (16312 £1.6) x 1077

c\’l“ 1% o I I B L B B B ] (\’.“
e L - L
> I > 30
O 20F J 0}
S F S 25
st - < C
S 15 4 S 20F
2 e F
c c _
] C T o 15[
o 10: o F
- 10
5 — =
C 5E
o AN R APE IS EEEELCE E L il e AN B 1 O: L
522 523 524 525 526 527 528 5129 5.3 5.22
Mg (GeV/c?) Mg (GeV/c?) Mg (GeV/c?)
P _l T T T I T T T T I T T T T I T T T T I T T T T I T T T |_ P P
> 18 = > >
(0] - (0] (0]
S 16 - O] O
8 b 3 8 8
2 14 = = S
= 12F 4 =
2] 3 2 2]
& 10 — o o
> - > >
mog = ( i
65 E
4t —
e S e e G B - .
2 b L ]
0_....|....|...'.'"| ............. A T &
-0.3 0.2 0.1 0 0.1 0.2 0.3




BaBar B — Kny (465mBB)
BaBar Collaboration, B. Aubert et al., Phys. Rev. D 78, 112001 (2008)

M(Kn) < 3.25 GeV:
B(B* — K*y) = (7.7 + 1.0 + 0.4) x 10°°
BB’ - K'ny) = (7121 +£0.4) x 107°
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BaBar Acp(B — X)) (383MBB)

BaBar Collaboration, B. Aubert ef al., Phys. Rev. Lett. 101, 171804 (2008)

sum of 16 exclusive modes in M(X;) < 2.8 GeV:
B* — Komt*y, K*n~y, Kt nty, Ken*ny, K*nny, Kin*nmty, KY oty

Ker*n’n’y, K*ny, K*K-K*y

B — K*ry, K'n iy, Ky, Kfn’n’y, Kfnny, K'K"K iy
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Acp(B — Xsy) = -0.011 £ 0.030 £ 0.014

dilution factor: 1 — (D) = (5.4 + 0.1) x 1073
wrong-flavor asymmetry: AD = (5 +4) x 107

0.6-1.1 GeV +0.010 £+ 0.029 + 0.015
1.1-1.5 GeV +0.000 + 0.049 + 0.016
1.56-2.0 GeV -0.047 +£0.077 +£0.014
2.0-2.8 GeV -0.077 £0.180 = 0.182
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CDF B — KWt e~ 924 pb 1)

CDF Collaboration, T. Aaltonen ef al., PRD 79, 011104 (2009)
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