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B—X vy : Motivations

s/d
W ! FCNC process forbidden at tree level:
y /""““\M Probe the SM!
—_ * -4
b b ; L L osd o NNLL order BR(b»sy)(EW_6 Gev)-(3.15io.23) 10
uct (Misiak et al. PRL 98 022002)
Search for New Physics Study the dynamics
_ _ of b-quark inside B
New heavy particles in the Ioopx YT
could: o el fre *Provide inputs to Global
* Modify BR wrt SM prediction : Fits in the Kinetic scheme
- Modify Direct A _, Penguins are |, V_, V. & Heavy Quark
0 NT ingoxr(:(I)lf;‘:o Expansion parameters.
f/ \
b — - > s,d
u.ct
Measure |V _/V [from
x;,_\\ﬁw" -BR(b »dy)/BR(b *> sy)
!f’ : NP could affect in different way
P aer - X y vs X y final states 2
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B —»Xsld Y Measurements

Exclusive Measurements
Experimentally easier,
reconstruct resonances

(K*y, p(w)y) with low Background
-Need Form Factors, modeling X_

fragmentation
 Affected by large theoretical
uncertainties (3|V _/V |~7%)

VS

Inclusive Measurements
Smaller theoretical error exploiting
quark-hadron duality (small
hadronization effects)

*Experimentally harder, large
background

Recent Analyses Strategies:
Make the measurement as inclusive as
possible, suppressing backgrounds via:

.Cut on E >[1.7-2.0] GeV

*Use recoil of reconstructed B or Lepton Tag

OR

-Combined cut on EY, M(X_)<[1.8-2.0]GeV

*Sum over many exclusive modes
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Belle Inclusive B~X y (605 fb™)

PRL 103, 241801
-B-Meson Not Reconstructed: Not distinguish X_ & X !

Select High Energy Isolated y T’/ suppressed exploiting m

EV(BCM)>1 1 GeV shower profile, EY, GY
I§(7)\é>/es]’f ;?reshotld up to ncl)lw, tcovedreld *Bhabha events overlapped with B
o O A spectrum, smailest mode decays removed using timing

uncertainty information

Dominant Background from Continuum suppressed by means of two
different analysis streams (largely statistically uncorrelated) based on:

Lepton Tag: *Two Fisher discriminants exploiting
(1.26 GeV<P*Iept<2.20 GeV) Energy Flow & Event Shape

*Residual amount subtracted using off-resonance Data (corrected for Energy
effects)

BB Background from 1°/n decays estimated using Data-Corrected MC
samples and subtracted

«BKG Subtraction checked in control regions EY(YCM)<1 .1GeV(>2.8GeV)

for BB (Continuum): No bias found
M. Margoni Universita® di Padova & INFN
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3.45+0.15+0.40

3.02+0.10+0.11

Belle Inclusive B~X y (605 fb)

PRL 103, 241801

*True Spectrum obtained by means
of efficiency correction & unfolding
procedure

X, contribution subtracted assuming
BR(X,)/BR(X )=4.5%

[Hurth et al., Nucl. Phys. B704 56,
Charles et al., Eur. Phys. C41 1]

To date:
.Lowest EY threshold,

lowest theory error

Most Precise Result
lowest systematic error

Systematics dominated by
Continuum & BB BKG

subtraction °
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BaBar B_’Xsm v Lepton Tag (347 fb")

PRELIMINARY
Similar to Lepton-Tag Belle Analysis:

«Continuum suppressed using BB Background Estimated on MC &
Lepton-Tag & Neural Network corrected on DATA control samples (97%
(Event Shape, P*_ .8 _ ) of BKG yield: m°/n, w, e,...)

*Background subtraction test: 1.4 bias

w9 After Selection Cuts - |found in the BB control region, partly due
1 | to a tail of 100-400 signal events

Wl sgnalMC ) 4 | (depending on model)
10 Bl 85-bar MC e 00— I L R A T
-Continuum MCl - '
—_— ~BB control Continuum control
8 : "3 - +
6 BLINDED 1 4 +t :
) Signal Region E R "I:} + ]
8 — 2.9 GeV - OOHHJ_ e |
— % B ds 5 NG T
0738 1.8 2 22 24 26 28 3 0: I it :
% s 2 35 3 353
‘ E,* (GeV) E* (GeV) 6
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BaBar B—>X$+O| v Lepton Tag (347 fb™)

[(B—Xy)-T(B~X;)

Acp (B— Xtify) 3 I‘(E — qu) +I'(B— X@T’)

Experimentally:

: 106
SM predicts A_ (X _, Y)~10

from almost perfect cancellation
between X_and X

[Hurth et al., hep-ph 0312260, hep-ph 0103331]

Acp(B — Xsiaq7v) %@ h:s;?n Charge gives B

Dilution due to mixing,
cascade decays, fakes,
w~13%

*Most of the systematics
common for +/- leptons cancel
in ACP

Possible Bias from:

BB Background asymmetry: checked in control region (-0.004+0.006 effect)
Lepton tag asymmetry = 0.£0.011 measured in DATA control samples

(e'e’, uuy, K*J/W(I'T))

*Estimated error £0.013 (Main systematic uncertainty)

M. Margoni Universita™ di Padova & INFN 7



BaBar B—>XmI v Lepton Tag (347 fb")

Preliminary Result
N(I")=2623+158
N(I") =2397+151

A_.=0.056+0.060(stat)+0.018(syst)

Babar lepton Tag

Babar hadron Tag

CLEO lepton Tag

This Analysis

SM

©

| | | |
04 03 -02 -01 -0 01 O

| | |
2 03 04

.ACP total error minimized with
2.1GeV< EV(Y CM)<2'8GeV

Acp =+ stat + syst

<0110+ 0.115+ 0.017

0.10+0.18 = 0.05

0.225 + 0.181 = 0.027

0.056 = 0.060 = 0.018

«Statistical error dominated by
continuum subtraction

Most precise
measurement to date
Consistent with SM
expectation

Same analysis will soon provide BR and spectral
moments.
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BaBar [V _/V | (423 fb")

[PRD-RC 82, 051101]

*Ratio of Exclusive modes B »(p,w)y, | °New Physics could affect b »sy/dy
K®y provides a [V /V | measurement in different way

complementary to the more precise

result from Am OI/AmS

Inclusive Measurements reduce

theory error from 7% to ~1%

Experimentally:
Inclusive rates extrapolated from
a sum of 7 exclusive modes:

B Xr.l!'-:l' B — I.I-:F:-'

B — atn B - Kta+
BT s 1‘T”"-' Bt - If+rn’;r
BT sata~aty BT S KT Ty

BY = 7 n ax% B! = I‘:’.""T oy

B wrxta ata y B « KTa atn
Bt — TT_‘?T_‘J_._‘T.[]":H Bt = Kta—wtx'y
BT s nTny BT - Kty

Add estimated missing states
using Jetset X__fragmentation

models corrected for measured
exclusive XS BRs [PRD 72, 052005]

Use two hadronic mass bins:
*0.5GeV<M(X)<1.0GeV (contains
the previously measured K*, p,w
states)

*1.0GeV<M(X)<2.0GeV
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*Select High Energy Isolated y
«TT°/N suppression by m cut

«Same cuts to sy/dy final states

BaBar [V _/V | (423 fb™)

reduce systematics in the BR ratio

Events /0,025

Events /0.025

Events /0.0035

%]
v
|
t
—
;1
Events /0.0035

3 02 01 0.0 0.1 02
AE(GeV)
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High Mass Region 1.0 GeV<M(X)<2.0 GeV

5002 (b)

400:}- Xs £ 'f
200t N=990+42 | |
2o g=1.6% | |

100/

or '_‘_.‘ ll‘—.
5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29
Mes(GeVic?)

d—. 1 -

© @ N=56£14

20f £€=1.9%

10 -

ot bt ]
5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29
Mes(GeVic?)

*Continuum suppressed using
Neural Network (event shape)

*Yields from
Simultaneous Fit to

AE = EE . Egeam

i *2 g
mgs = \/Ebeam Ppg

0.5 GeV<M ,k <2.0 GeV
BR(b »sy)=
23018+30 x 10°
BR(b »dy)=
9.2+2.0+2.3 x 10°
First highM

measurement
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BaBar |V _/V | (423 fb")

Extract |V _/V | from:
s

r(b = d?) - EE th
['(b— svy) V

5

(1+ AR)

[Ali et al. Phys. Lett. B 429, 87]
*Unmeasured M(X)>2.0 GeV extrapolated

using Kagan-Neubert spectral shape
[PRD 58, 094012]

*¢(SU(3) Breaking), AR(annihilation
correction) computed in terms of
Wolfenstein parameters (p, n)

*(p, n) re-expressed in terms of
angle [3 to avoid circularity from
previous |V /V, | measurements

VIV, |=0.1990.022(stat)+0.024(syst)+0.002(th)

*Systematics dominated by
Extrapolation to Inclusive Rates
(alternative fragmentation models)

Compatible & Competitive with
Previous exclusive decay results
(with lower theory error) !

B mixing [1] (exp. error 0.34%, th. error 3.9%)
[E——

BaBar Exclusive decays [2] (exp. error 10.7%, th. error 9.9%)
k & !

Belle Exclusive decays [3] (exp. error 10.2%, th. error 7.8%)
[ [ i

Inclusive decays (exp. error 13.5%, th. error 1%)

Radiative decays average [9.2%2

I N T — J. I — E | —) J. ) S — i I T — l -

This measurement
arXiv: 1005.4087 (2010)

i 1 -] i

0.12 0.14 0.16 0.18 0.2 0.22 0.24
[Vidivis|

M. Margoni Universita® di Padova & INFN
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BR(B—X_y): Summary

«EXxperiments cut on minimum EV
-BR extrapolated to E_=1.6 GeV using Shape Functions (correlated error)
*Error dominated by Systematics

HFAG 2010 Inclusive BR(b »sy)x10°:

Mode B Enn  B(E, > Equ) B (E., > 1.6)
CLEO Inc. [3] 321+43+27718 2.0 306 +41+26 327+ 44+ 28+ 6
Belle Semi.[4] 336 £ 53 +4277; 2.24 - 360 + 58 + 46 4
BABAR Semi.[6] 335+197574 1.9 227 L gt 349 + 20759+
BABAR Inc. [T - 19 367+29+34+29 390+31+47+4
BABAR Full [8]  391+91+64 19 366+ 85+ 60 389 +£91 +64+4
Belle Inc.[5) - B 345+ 15+40 347+ 15+40+1
Average

SM: BR(b »SY) .., o0y, =(315423)"10°

Misiak et al. PRL 98 022002 (2007) Good Agreement (1.2 o)
5% non-perturbative error with NNLL prediction

12
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BR(B—X_y): Summary

BR(B* »D1V)
BR(D_»Iv) :

BR(B » Xs Y)
Am

d

1 -

100 200 300 400 500 600 700 800

m,- (GeV)

Best Limit on
M, .>300 GeV @ 935% CL
[Mahmoudi, Stal, PRD81 035016]

*Recent Calculations in the
2Higgs-Doublet-Model framework
provide Constraints on the coupling of
the 2™ & 3™ generation fermions to H*
obtained from flavor physics
experimental results:

BR(B »X_y), Am_, BR( “(D)1V),

BR(D_ »IV)

tanB-independent

13
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B—sy Spectral Moments

V_ &YV _from Inclusive
Semileptonic Decays

.VCb from inclusive &»XCIV

using HQET & OPE requires
non perturbative parameters

.Vub from inclusive Mulv

requires Shape functions to
extrapolate the Inclusive BR
from Partial Rates & compute
Kinematic acceptances

Universal motion of b-quark inside
B meson:

*Global Fits to the moments of inclusive
distributions in B »X Iv & B »X y in the

kinetic mass scheme provide V _

together with non-perturbative
parameters (mb, Kinetic expectation

value p° )

[Gambino et al., Eur. Phys. C34 181-189;
Benson et al., Nucl Phys. B710, 371-401]

*Uncertainties on shape functions limited
by comparing the inclusive B-»X |v rate
& inclusive B »X y photon spectrum

[Neubert et al., PRD 49 4623-4633 ; Leibovich et
al., PRD 61 053006, Lange et al., JHEP 10 084]

14
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B—sy Spectral Moments

HFAG Fit in Kinetic Mass Scheme (2010)

—a T g 1
> ° | = :
—  0.043 _ S os-
| :
0.0421 . 0.45 ]
0.041— ] 04+ _
X.1v
N X 1v+ Xy i
004~ N - 0.35[ N N s
455 46 165 17 4.5 4.6 4.65 4.7
mb (GeV) mb (GeV)
Data [ yJdof | [V (107 m™ (GeV) 42 (GeV?)
All moments (X fv, and X,v) | 29.7/(66 —7) 4L.85+0.73 4.591 £0.031 0.45440.038

M. Margoni Universita® di Padova & INFN
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s/d
. !~
] i #
y A J'H!<“H - S T
r_.l-.'l [ Tﬁu r'i'_ﬁd W
b il’%f 5 b I,c,u . 5
o
g . a  q_ _ g
C* (e.m.)  C* (axial-vector)

C*", (vector)

New Particles in the loop could:
*Modify SM Wilson Coefficients
Introduce additional ones

Observables Include:
*Inclusive BR, dBR/dq?
A A RK" (theory error

CP’ " 'ISOSPIN ’
suppressed in the ratios!)
Angular observables (defined
below)

Il -

Motivations

FCNC process forbidden

at tree level, BR~10°: Probe the SM!
Amplitudes expressed using OPE in
terms of:

*Hadronic FF (accuracy ~20%)
[Bharucha et al. Hep-ph 1004.3249]

.Wilson coefficients Ceﬁ7, Ceﬁg, Ceff1 .
[Ali et al. PRD 61 074024, Z. Phys. C 67 417]

SM predicts (gq°=m_ ?):

B(B —K"+8-) - B(B — KWg+i-)

K _ 103
i B(B - K t+6-) + B(B — K"+~ 10
a0 T) BEEE) ~ BERO€E) <qq0y,

(ry- /1) BEE L) + BEOZEE) p)y o
n o RK=1
Ry =SB KR ) RK*=0.75

(9° »0 y-pole)

M. Margoni Universita® di Padova & INFN 16



Belle B—K" I'l" (605 fb™").x. 105 1201

B »K"I*I fully reconstructed in 10 final| <Peaking B »J/W(¥') X rejected
states: (K'm, K° 1", K'm®, K*, K° ) + 'l | by m° cut

. " B Semileptonic Decays Suppressed
«Continuum Suppressed exploiting . =
Event Shape Variables using Event Shape, Missing Mass, Lepton
distance of closest approach along beam
axis
K* Fit (single bin: 10.09<q?<12.86 GeV?) K" Signal Yields
| (m)] o =2 determined by unbinned
325-' > 35 fittom__, (m_ ) in 6 q?
= 0 f = 20 pins
S F sl \
PR : 2 20 .
[ : | c Full Fit
© 10 F a Q15 ———Signal
= : 4 u
Yost ’\ T i Jy(y') X
WE ST — "
%6 08 1 12 5252055255255 53  Fullg’=m’_ range:
M, (GeVic?) M_.(GeV/c®) N(KI'I) = 162422

N(K*I'l') = 246+15
M. Margoni Universita® di Padova & INFN 17



Belle B—K" I'l' (605 fb™")

dBR/dg?from Signal Yields corrected for €(g?) PRL 103, 171801

(a)

dBF/dg” (107/ GeV'ic)

(b)

- n

af *
_\_\---\—\_ .
T
M B

(3 TR BRI B o W [
o 2.5 5 7.5 10 125 15 \F_E 20 225 25

dBF/dg” (107/ GeV*ic?)
]
ta
|
|

qrGeviie™

SM prediction with

different FF assumptions
[Ali et al. PRD61 074024, PRD66
034002]

Inclusive BR, ACP, AI & e/u ratio agree
with SM:

B(B— K*€'€7) = (107"}, =0.9) x 1077,
B(B— KE€'€7) = (4832 +03)x 1077,
Acp(K*€7€7) = —0.10 = 0.10 = 0.01;
Acp(K* €1€7) = 0.04 = 0.10 = 0.02.
Af(B— K€€ )= —029"71¢ +0.09
A(B— K€*€ )= —0.31"217 + 0.08
Rg- = 0.83 = 0.17 = 0.08,
Rg = 1.03 = 0.19 = 0.06.

«Systematics dominated by tracking, PID, lepton selection & MC Decay

Models

18
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Belle B—+K" I'l' (605 fb"")

PRL 103, 171801

*Event Angular Distribution depends on
three angles
-K* longitudinal polarization fraction F

& lepton A__ obtained from fits to 6, &
6 in g* bins

pa 2 2
W(cos8 )=2F cos"8 +i(1-F)sin"0

W(cos Bf) = %}'L sin’ 0, + %(1 =5 )(1+ cos? BE) | K* 2
+A_ cosf N AR == - T
A_, F (g*=m? <m’(JI¥)) ' _+_
sensitive to C_sign-flip K* (d)
Dominant Systematics from fixed e %
normalization & fixed F in A__ fit

0 2 4 6 8 10 12 14 16 18 20
19
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CDF B—Ku*y (4.4 fb™)

- PRELIMINARY
B » K u*u fully reconstructed (K* —» K1) \ CDF Note 10047

.Dimuon level-3 trigger applied (PT,
VTX(u"W) information)

*Signal selected using a Neural
Network (vertexes, event shape, lepton

*\/etoes applied to reject peaking separation)

B =J/¥ (V¥"), D1 (fake p*y)

CDF Run Il Preliminary L=4.4fb™

2]

=]
.I—I'—I_ | T T T
—1—

AT

o n

L ool Yield:120 = 16 _

2 | Mass:5277 = 3 MeV/c®

a : B+__,. K+!-’|'+“'-
T

-E 80 -+ Data

9 — Total Fit

M ---= Signal

- Background

20—
ﬂ_. paoa ey r'r"l‘. [ T I TR R o
5 5. 5. 53 54 55 56 5.7

M(uuK) (GeV/ic?)

_ CDF Run Il Preliminary L=4.4fb" *Signal yield from

2 | Yield:101= 12 unbinned likelihood fit to
2 60 Mass:5284 + 3 MeV/c?

= | [MB)

%5"-‘ + Data N(KI'I) =120%16
iy N(K*I'lI') = 101£12

- Background

*BR computed relative to
BR(B »J/¥ K") (identical
final states) to reduce
efficiency systematics in

o S 8
-|I_I_I.*_I_IIIIIII LI
s
i
s o

A\ —

PRt T the ratio
_I L 11 | | | |..I..I. 1 | -‘I"r'h-J 1.l |+| Ll L.t | [ |
% 51 52 53 54 55 . 56 57 20
M(uuK ) (GeV/c?)
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CDF B—Ku*y (4.4 fb™)

B(Bt — KTutp~) = [0.38 & 0.05(stat) £ 0.03(syst)] x 107°
B(B? — K*ut ™) = [1.06 & 0.14(stat) £ 0.09(syst)] x 107° | g

Results consistent

CDF Run Il Preliminary L=4.4fb”

with SM

RN T LT TEY —
L 1afl SR i = /
'%12:1 %H.EE' s s .
S 1R E JAY W ] .
2 osf 2" = {|BR Systematics from:
¥ 1 g0k 58 i |[sBackground m(B) PDF
18, ¥t [-BRE =W KY)
02F 0f = :
D2 a ® 0 12 '14';;1[%;&!;2'} % 2 4 6 8 10 12 14 16 1;2 [égu?f:?]/l'A - first
FB
Sy iy e B S F“*"‘T_':“T;f":fi <" | measurement from
. (BT = R ue “Apg(B Kouu .
1t = " 5 paia 1.5} : * Data hadron collider!
0.8} = o o : = 2 e _
0 e = A 1t [ . Angular Analysis
o i —t— 17| Systematics from:
Ay | TEEetfersl _____1['____*‘ I— *Fraction of K-1r
" e B swapped K* (~7%)
_ osF «Combinatorial PDF
0H 272 6 B 10 12 14 16 18 o 2 4 6 8 10 12 14 16 18 | from B-mass Side Band
2 (GeVi/c?) q? (GeVZ/c?)

M. Margoni Universita® di Padova & INFN
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B —-X_ "I

Summary

.BaBar finds a hint of A

deviation in the low g° region [PRL 102 091803]

ISOSPIN
*Belle results in agreement both with SM & BaBar [PRL 103 171801]
<—2:.||:[|H|[ '|"'|E o 15‘(.__?.,', : T ’jl ARG
¢ : < °-3;‘Q . 349 fb-1 =
1.5 ) E 0.6F : E
1 o E 0.4F = i =
0.5 ) 3 0.2F . B + =
0 i ! = 0; ...... : = 3
-0.5¢ ) = -0.2F : =
-1 3 . ; E--al, m BABAR KII_: poy 3 5 E
-1 .5;— : = &: ® BABAR K*IlJ -0.65— ______ e x BABAR :l—:
2'22_1 a b e Jfl[! | i;': :3::3?% E -0'85“1 . SEEEad ‘ : ° IIE
25246 8 10 12 14 16 18 20 22 v 2 s 8 10 12 14 16 18 20 22
2
o? [GeV?/c?] q? [GeV?/c?
- [T "R o v AR I 7 L UL P
@ [ 1 1T1r'fl:il | % HT]W:T”IF.IIBIAQIARHI (. 1: E i : I: dT__b?SM_;
<4 151 C—,--C-ZSM : 3 L ¢ Balle ] 0.8~ | i —
- f i g R o s ’ ; :
1+ s + C7 sign- 0.6 ' i B
: i 2 ' 1 | flip? oA - 5
0-5:=l— 1| Waitfor g, | P _-
- : | i J | error o i_ | [ 4—_
of Y @ 7| reduction!| "¢ ugasar | ! =
: T . -0.2} - Belie L & —
-0.5__ .SM i I:""I""I:" - 'l I s "__ '0 4:_"|c|DIFI | :I 1 |‘1+!}I{| B :B"; :
0 2 4 6 8 10 12 14 16 18 20 0 2 4 8 10 12 14 15 13 20
o [GeVZ/c @ [GeVic 22
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BaBar B=—K'1'1" (423 fb™)

BR(B >X I'I') expected to show weak BR(B =X I'l) 0,6<(q/mb)2<1
S

dependence on lepton flavor in the high g?

regpion P I A Electron | 8.5 x 10~'

B" » K11 ~50% of total XST+T' inclusive rate Muon 8.5 x 10~7

[Hewett, PRD53 4964-4969] Tau 4.3 x 107

In NMSSM New Physics
could couple with strength ~m? s Important Channel!

LEPTON
[Hiller, PRD70 034018]

Experimentally:

Exclgsive reconstructiqn nqt BaBar performed the first
Ero]gf;l?[laet edue 2-4 neutrinos in the search for B* » K'1'1-!

23
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BaBar B=—K'1'1 (423 fb™)

PRELIMINARY

*K'1"1"Decays searched on the recoil of
fully reconstructed B-—»D"/X
oatag=0. 13%

E
.L

i Cnntlnuum-ﬁB ELIM I'NA

— Total Fit
—— Continuum PDF

— Combinatoric Fit
—— Hadronic Tag Events

\/ beam

Ei.on = 3 €'e” energy

43000

35000

30000

25000

20000

15000

10000
5000F i v —
: S
55 5285 ‘£.06 5.265 E.27 5275 528 5288
mgs [GeV/e?]

Arbitrary

«Continuum Background
suppressed exploiting the opening
angle between the tag B thrust and
the rest-of-event thrust:

L I T 111 | Frrd 11 | PIREL'MINARY E
0.07r ¢ :
— Signal MC |

006 — continuum MC :
L
- | =
004~ | |cosB| < 0.8 i -
003~ | -
0.02; | =
D[H :
E : ::-':-f--f':ff::i = 3

O T T E T A T o T ]IJ | [I']Itlll i ':-ll-':

0 1 B 03 04 05 06 D? 08 0,9 1
COSE}T
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BaBar B~ K't'1 (423 fb™)

PRELIMINARY
*One-prong T decays reconstructed: |
T-—»e(J)vy, TV Fully reco'd Sianal o
hadronic B : 'gnd CLH
-Di-tau candidates selected with 3 X :
charged tracks only
(K" & neutral pair of e, y, ) B
*Signal searched exploiting: -"B(*)Uﬁ
Missing Energy,

Extra neutral energy,
2__ 2
q _(pY(4S)-pTAG-pK)

Peaking Background:
B semileptonic Decays Suppressed by PLeIDton cut<1.59 GeV

B »DX Reduced by combining the signal K" with the signal T daughter of
opposite charge assigned a 1 mass hypothesis and requiring the resulting
invariant mass to be m(Km)>1.96 GeV

25
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BaBar B—~K'1'1 (423 fb™)

*Systematics from
€ o (tracking, PID),

Background m__ shape & yield

47 events observed
(65 expected from BKG)

Events

’: =l T T | LINLNLIL f LI | UL l LU I UL | | 7 ) | LI l LI 1 I T 1=
)‘20.015— e Central Value s
- amam Barlow (w/ Syst.) @ 90% C.L. Upper Limit o -
T ~ wwmm Barlow w/ Prior (w/ Syst.) @ 90% C.L. Upper Limit ‘_.-;:‘c‘*' 7
e = Feldman-Cousins (w/o Syst.) @ 90% C.L. Upper Limit swj}’" -
5 - o y
@ 001+ P -
— \" * -
e’

0005 e ]
0 -
B Babar Preliminary -

-0.00ST\||V||I| sl P

=~
o
wn
o

| II|II IIIIIII\
5 60 65 70 75 80

\Il
85

10 S B ET IRAIRNIA DY R R B o
PRELIMINARY . oo ]
8_ —— Estimated Background 7
o . .
n ™ a
i inl ;.
— + + -
"— i)
_] L 1 i+l II 1 1 J 1 I+ | 11 1 1 1 | 1 Ll I_]
fs 14 15 16 L 18 19 20 21

q? [GeV?/c*]

*Upper Limit obtained using Barlow
method [Comput. Phys. Commun. 149, 97]
with Bayesian prior

«Conservative Approach!

BR(B* > K'1'1)<3.3*10° @ 90%CL
PRELIMINARY 26
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+-
B~ 1 Il
No Inclusive Analyses
performed. Experiments «J/Y(W¥'), y conversion vetoes applied

Fully reconstruct B »l'I

Main Backgrounds:

*Continuum reduced exploiting
event shape variables & B-flavor

tagging
Belle (605 fb™") [PrD 78 011101R] BR(B »r1*l)<6.2*10°
BaBar (209 fb™") [PRL 99 051801] BR(B »rI*1)<9.1*10°

B & D Semileptonic Decays suppressed
by means of missing energy, vertex fit
information

iE—a T I HFAG 2010:
—'_| g L BR(B—>1T|+I-)<6.2*1 0-8
d a'e’e” T DamaR
wt ot —— New Avg.
| . . ) . SM:
0.001 0.01 0.1 1 10 | BR(B »1l'1)=3.3*10"
Branching Ratio x 106 [Aliev, Savic, PRD60 014005] .
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Conclusions

Radiative penguin decays are an excellent laboratory for the search for
physics beyond the SM & the study of b-quark dynamics

Almost all results in agreement with expectations

In the Future they will offer Opportunity to:

Improve Experimental Techniques by *Provide very stringent SM tests:
using new angular observables with r —

reduced dependence on Form Factors Ars *°F C,=—C,M DiEsies: G4 0]
(e.g. Transversity Amplitudes) 0.4
[Bobeth et al., arXiv:1006.5013] B

2\
Ac(a,)=0
SuperBelle(50ab™') 8q* ~5% |
LHCb(2fb™): 5¢% ~13% . TR -

8 10 12 14 16 18 20
LHCb(100fb™"): 5q° ~2% q? (GeV2/c?)
Hopefully discover/understand New Physics
M. Margoni Universita® di Padova & INFN

SuperB 50 ab™
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BaBar [V _/V | (423 fb™)

« Fragmentation of hadronic system in MC not the same in data —
need to correct what we can.

- B—X has high signal yield — can measure fragmentation of
hadronic system here and correct the MC.

* We measure 7 modes, also take advantage of data/MC
differences found in previous sum-of-inclusive b—sy analysis.

Decay mode |Efficiency-corrected | Efficiency-corrected |Ratio dataMC| Ratio data/MC
fraction in MC fraction in data in previous analysis

B-K'my 0.193 0.098 0.51 £0.04 0.65 £0.04
B-K'x'y 0.118 0.033 0.28 £0.05 0.36 £0.06
B-Knn'y 0.206 0.230 1.21£0.08 1.34 £0.11
B-K'ma'y 0.250 0.370 1.48 £0.08 1.35 $0.11
B-K'nn'ny 0.058 0.079 1.36 £0.30 0.75 £0.27
B-Kwany 0.158 0.182 1.1510.25 1.00 £0.23
B-Kny 0.017 0.009 0.50 0.25 1.05 +0.41
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BaBar [V _/V | (423 fb")

Low mass regions easy — correct for unreconstructed K*/ w decays.

High mass regions — how much width do our 7 decay modes cover?

» Use weighted MC for b—sy, unweighted MC for b—dy.

For systematic error, vary each category of missing modes (high and low multiplicity) by
some amount, then renormalise to retain total BF in mass region, and see how proportion
of our reconstructed modes changes.

+ Known b—sy data/MC corrections are varied within their errors.

» What about unknown missing fractions? Consider alternative fragmentation models
e.g. applying b—sy corrections to b—dy, “hybrid” mix of resonances + non-res MC.

Proportion in b — s 1.0-2.0GeV/¢? | Default model | Hybrid model
7 reconstructed modes 35.6'% 40.0'%
“known” 2/3/4 body modes 3o .87 40.2%
unreconstructed 2/3/4 body modes 12.6% 11.5%
unreconstructed 54+ body modes 16.1% 8.3%
Proportion in b — dy 1.0-2.0 GeV/¢? | Default model | b — s+ weights applied | Hybrid model
7 reconstructed modes 2.3% 39.5% 46.9%
unreconstructed 2/3/4 body modes 27.00% 34.5'% 34.9%
unreconstructed 5+ body modes 30. 7% 26.0% 18.3%
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BaBar [V _/V | (423 fb™)

Extract X=|V _/V | from Ratio of Inclusive BFs
*Use NLO calculation [Ali et a., Phys. Lett. B429 87]

211 ) 9=\} oy . D . (- D 2
R=X1+X(1-2) ((1-p)°+7 + = (" +7°) + =(p(Ll -p) - 7"
' D; D,
*Rewrite in terms of X and UT angle 3
R =k X2+ KoX + K3, xF
i !
0.25" -
Y ¥ ¥ 0 I - i
1 o= 1+—(1-2c0s’ ) - — (Neos’3+1), | r
k .[. I CUX ) Dt[ COs . u.z; ”/
B ; ) D 1. X\ F o
Ko = Aeos I—liﬂ. - I-{-f—}(l*?) 2 ﬂ.155 :"..:_e;
o A
L -‘L'ﬁ = X’) i T
M TR T TR MRS TGN T
Rick /s7)
eUncertaintes from PDG & numerical calculation of D factors 32
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B—sy Spectral Moments

HFAG Fit in Kinetic Mass Scheme (2010)

L0
Q

IV

0.043

0.042

T T T T | T ]
HFAG &
|

|Vub| From Inclusive BR in
different Theoretical Frameworks

using X y Moments [HFAG2010]

Framework |V |[10~3]

BLNP 4,32 = 016705
DGE 4.46 = [}.mjg;ii
GGOU 43440, lﬁ:F;%}i;
ADFR 416014702

0.041~ 1 | BLL (mx/q* only) 4,87 +0.24 £ 0.38

X 1v LLR { BABAR) [394] 4.43 £0.45 £ 0.29
N X 1v+ X,y LLR (BABAR) [395] 4.28£0.29+0.29+0.26 £0.28

0.04 ] LNP (BABAR) [395] 4.40 4+ 0.30 £ 0.41 £+ 0.23
1 | T S A T R B i
4.55 4.6 4.65 4.7
m, (GeV)
Data | % /dof V| (1077 m™ (GeV)  pf (GeV?)
All moments {X.fv, and X,v) | 29.7/(66 - 7) 4L85+0.73 4.591 £0.031 0.454+0.038

2d.2{(00 =

33
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Uz : ; 4 ; 'g- .."u,.
-0'51;- i E ) _; T U —“.nﬂ-“"“v‘ L TR TR L
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-1.5¢ i 5 eeamarii] © —0.05
2 ~g G CEEY
C7 sign-flip °©c 1 2 38 4 5 6
Not rejected by A__ 9
o B BB B B 55150 Bt : e
[ -_f" SM ! : 1 : i L il
CASp( GG e Rk Feldman et al. JHEP 0301,074
1F 5. . 3 Hubert et al., Nucl. Phys. B802 40]
C = 3] ! -
0.5F ; - 3
0 1 N >
:Jh]',: <
0.5 SM||:||:|.1:||_‘ 34
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Belle B—X_II" (605 fb?)

Improved Analysis, sum up 36 exclusive modes (~80% coverage)
«Continuum Suppressed by event shape variables
«Cascades b »c »s/d rejected exploiting missing mass & energy

- W« | b _ x10°® . :
aofBELLE 605fb" 2°F seLiesom g o7 ] 25\
g 180 g 5 K* ¢ Data % 0.6 w J
© 160l = . " [] mc % 0.5
W 140 =2
£ 1 = b K I x, % 0.4 § Data
IE 100 E i_' " I =] 0.3 ‘,"'“ ] l:l MC
80 @, ‘.
60 @ ', . 0.2
" © 1 I'II I 1 0.1 '_I_1——1r—
20 \ -
E‘.\...I|...|.,.|..,|,,,.,“| ................... = SPITEPEE
827521 5.22 5.23 5.24 5.25 5.26 5.27 5.28 5.29 5.3 %.4 u.'é‘n‘;q 1 1.2 1.4 16 1.8 2 0 5 10 15 20 25
My GeVA) )\ |Mass(Xs) (GeV/d) M,,2 (GeV/c)
Mode Yield BF (x 10°) SM:

—- * -6
B —»Xe'e | 121.6 + 19.3(stat.) + 2.0(syst.) | 4.56 + 1.15(stat.) ;20 (syst.) BF=(4.2+0.7)"10

Ali et al.
B —Xu'w | 118.5+ 17.3(stat.) + 1.5(syst.) | 1.91 + 1.02(stat.) **'®(syst.) Sign-Tp:
, :

B — X/ | 238.3 + 26.4(stat.) + 2.3(syst.) ﬂ 3.33 + 0.80(stat.) 5, (syst.) BF=(8.8+1.0)*10°

ps: BF(Xe*e) /| BF(X u'w) =239 £ 1.41 _[Gambino et al.] 35




Transversity Amplitudes

[Bobeth et al., arXiv:1006.5013]

*HQET Calculations give possibility to disentangle QCD Effects from
possible New Physics Effects at high g>=m _ “in B-*K*I'l' angular analyses

New Observables defined which do not depend on FF at low recoil and
cleanily test SM:

Computed in terms of left &
right Transversity Amplitudes:

Re(AF Al + AfAR)

(1t
Hp' = —
ﬂ,r-'"'[*’iﬁz n A[H PJII[ AIJI 2y "'"LHF}
V(4512 + |452) (AL + | AFP) 2 Form
,_ 3 e b e
- Re(AF AL _ AR- AR) APR = g {[cg” =yl ALY, ”}f / Factors
H' = e -
".,.-"I'LA‘[' 2 4 _,:1!:1‘ ) (|AL ]2 + |AR2) ALR = {(EE: ;'fm) _ Hﬁ:r::.u c rf}f_h

*Other Observables which do not depend on Wilson Coefficients at low
recoil probe some B »K* FF combinations

36
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B(B—X,, V)

s pAvy
e HFAG
- August 2010
g P/wy
8 iy —— CLEO
o —— Belle
s ' —— BABAR
by —— New Avg.
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2 K ny
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{ F<5(1780) T
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1
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——— Ktom—at~y
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— Kty
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