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e ~30 papers in 2011

e BABAR still competitive in many analyses with respect
10 EHCD

 Many measurements can be performed only at B-factories (| )

e Results presented today:

Exclusive measurements of b — sy transition rate and photon energy spectrum

Angular distributions in B — K'I*I-

Search for lepton-number violating processes in B* — hl*l*

| Search for B* — h*z|

#HHRE

‘ Search for CP violation in - — 7-K% (=07 % v,
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Exclusive measurements
of
b — sy transition rate
and
photon energy spéectrum




—~

e Occurs at loop level, precision test of the SM
SM: BF(B — X.7)= (3.15 £ 0.23)x10*

(E,> 1.6 GeV)

M. Misiak and M. Steinhauser, Nucl. Phys. B764, 62 (2007)

e New physics may affect the transition rate
e World average experimental value

Exp: BF(B— X.7)= (3.55 £ 0.24 + 0.09)x10

(E, > 1.6 GeV)

HFAG

e Photon energy spectrum

e Gives insight into the momentum distribution
function of the b quark inside the B meson

e Constrains the uncertainty on V,

e Using « sum of exclusive » approach
o 38 different fully reconstructed X, final states

e Photon energy

 Range:1.9<E <2.61GeV
06<mXS<28GeV

2 0
EB yr mB ey n?fxs
7 2mp

FCNC (flavor changing neutral current) forbidden at tree level in SM

Y

X, final states
X, = final state of the s quark hadronic system

A

Y

Mode Num. Final State Mode Num. Final State
1 1\'53’:'+ 20 f\*,TI’ Tt
2 K*+x° 21 K*tate~n rrn
3 K*ta~ 22 Ksntn n%x°
4 Ksn® 23 Kty
5 Ktntnm 24 Ksn
G Kegw™t 70 25 f\'su:'r'i"
7 K+x%; n 26 K*yr®
3 hs + - 27 Ktyn~
9 Ktrn nu 28 Ksnr"
10 Ksn'n’ 29 Ktgntn~
11 Ksatn~n™ 30 Ksnnta°
12 K*tata—n° 31 Ksnrtn~
13 As ataln® 32 K+tgn—a°
14 Ktnta~—n™ 33 KTK-KT
15 Ksn®ntn™ 34 Kt'K Ks
16 h"'"r_f'O"rn 35 KYK-Ksnt
17 h+*r+" atm— 36 KtK-K*x°
18 As troata “ 37 KTK-K*n~
19 Ktntnm T"U""U 38 KTK Kgn®

Moriond EW 2012
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e Two types of signal MC events are generated

o K%(892) region (m, < 1.1 GeV)
e Inclusive region (1.1 <m,.< 2.8 GeV)

e Flat photon spectrum in the inclusive region at the generation level
e Allows us to reweight for whichever model we like

* Using 3 classifiers (random forest classifiers) to reject the background,

optimized in 4 my, regions
e Choice of best B candidate

e Veto to avoid selecting a photon coming from a 7°

e Continuum background

e Signal yield extracted from mgg fit in each
My bin

e Fragmentation study and models

» Grouping the final states by topology and
correct signal + cross-feed so that they agree
with data

e Included in the systematics using several
models for quark hadronization

(o]

Events / 1 MeV/c

350

300

250

200"

150

100

50

Ex. for 1.4 <my,< 1.5 GeV

E_ BAB_AR Total PDF
— Preliminary —

R R S N RN R TR E éésmszss 5.29

mgq (GeV/ch
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e Result on partial BF in each my, bin:

e Fit of the spectrum and extraction of
the moments (HQET parameters)

e Using « kinetic » and
« shape function » models

PBF/(100 MeV/c)x10°

Kinetic model Shape function
2 - 0: = 032
my (GeV/¢?)  4.568709%% 4.57915032

p2 (GeV?)  0.4504£0.054  0.2577093

e Can be compared with the world average

Kinetic model Shape function
my (GeV/c?)  4.591+£0.031  4.6207003 e
p2 (GeV?)  0.454+0.038  0.288750%

e Result on total BF
e Sum the partial BF in each my, bin

BF(B — X.7)=(3.29 £ 0.19 + 0.48)x10*
(E,>1.9 GeV)

S

Spectrum fit (kinetic model)

;_ e Data _;
= — Fit using the kinetic model =
:l 11 | 111 | 111 | 111 | 111 | 111 | 111 | 111 | 111 | 111 | 11 |:
6 0.8 1 1.2 14 1. 18 2 22 24 26 2.

my, (GeV/c?)

Kinetic model: Nucl. Phys. B710, 371 (2005)
Shape function: Phys. Rev. D72, 073006 (2005)
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Angular
distributions
in B — KFF

I For BF and r-g Sun’s talk '
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e B — K'I*l in the SM via penguin and box diagrams

o Effective Hamiltonian given by Haa WAW- box
Electroweak Z° penguin loop . |~ 1t
He Z C;O; / i /
i=1,10 ;;J<
saans e - Y’ VA _ — Vv T’;‘“__,_
e O, local operators S ! T
: e b f b '
e C, Wilson coefficients w ’ r ’
- C.*f from photon penguin 7 77 -
«  Cg®fIC, " from vector/axial-vector parts of
the Z penguin and W box
* B — K'I*I" affected by new physics H X
. - - - ‘ .
Could lead to sizeable deviations ——teui— b TaE
gy

from SM

-y
X
L
2l
“

* |n the following, s = m?(I*")
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e Angular distribution

e 6. angle between the K and the B in the K* frame
e @: angle between I* (I) and the B (8) in the I*I frame

e Fraction of the longitudinal
polarization of the K*: F,

e Lepton forward-backward
asymetry: Aqg

1 dr

[(s) dcosfk

— %FL(s)cos2 Ok + %(1 — Fi(s))(1 — cos® fk)

%dcci)ZQg 1 %FL(I_C05293)+§(1_FL)(1+C05299)+AFBCGSSE

PP P SPIPOTE (TP B U TP PO
% 2 4 6 8 10 12 14 16 18320

e ,
< °: - 'uu,,' “‘.

.
P “iaie,
e o -
Bl D T T TT T TP P PRIl

Phys. Rev. D61, 074024 (2000), Phys. Rev. D63, 014015 (2001), Phys. Rev. D66, 034002 (2002),

Phys. Rev. D61, 114028 (2002), Phys. Rev. D71, 094009 (2005)
Moriond EW 2012
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e 7 bins in the s variable
e Same binning as CDF, Belle, and LHCDb to ease the comparison and average
e Two vetoed regions dominated by J/y and y(2S) (control samples)

e 5 final states
e B* - K", K*— K*z%, KO " l=e, u
SRRl R G
o B* - K"y, K*— K*72° not used (no improvement + shows bias in control sample)
e Bagged decision trees (BDT) to suppress continuum and BB background
» Based on AE, event shape and vertexing variables
 Likelihood ratio R constructed from BS BDT
e Angular observables extracted from simultaneous fits over the
combinations of final states
e Strategy in each binin s
e For each of the 5 modes, fit of mg, M(K7) and R, fix parameters for next stage
* Fit cosg, to extract F,
e Fix F,, fit cosg to extract A

Moriond EW 2012 Vincent Poireau — Recent results from BABAR 10



A KO
AFB . K*I+I_

0 2 4 6 8 10 12 14 16 1BS 20 0 2 4 6 8 10 12 14 16 18 20

Theoretical uncertainties of 5-10% in low s region and 10-15% in high s region - sM

e Our values have similar precision compared to LHCb
e Significantly more precise than either Belle or CDF

e KOl values compares well with other experiments T T B
e Other experiments predominantly K**I- o Cre-cyoH
e Some tension in low s region for K™I*I-
zj: CsC10=-CoC1oM Arg=-Arg™M

Belle: Phys. Rev. Lett. 103, 171801 (2009) ; LHCb: arXiv:1112.3515 (2011) ; CDF: Phys. Rev. Lett. 108, 081807 (2012)

b2 4 6 8 10 12 14 16 18 20
s
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B

Search for
lepton-number violating
processes
in B* — IrlFlF
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e |n SM, lepton number L conserved in low-energy collisions and decays

e Neutrino oscillation = neutrinos have mass

e [f neutrinos are of Majorana type,
L violation becomes possible

* Processes involving meson decays

alternative to neutrinoless double beta decays
Eur. Phys. Jour. C71, 1715 (2011)

e Beyond the SM

e L can be violated in left-right symmetric gauge theories, SO(10) SUSY, R-
parity violating models, extra-dimensions

e 4 final states
e h=K,nt |l=e, u

e Same selection as K'l*I analysis

Moriond EW 2012 Vincent Poireau — Recent results from BABAR 13
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e Unbinned maximum likelihood fits of m.q and R for each of the 4 modes

e Use of B* — J/yw h*data for mcg PDF parameters

* No signal is observed

N
o

N
(%))
|

-
o
\

N K-e+e+ BABAR |
Preliminary |
] Backgroundi
o Ll ot 1V
e
: IH‘_: | i :_“_1 — + ,,I

N
<?

Events / (5.0 MeV/c’) Events / (5.0 MeV/c?)

’3 |

+

I
B
—

7r',u+,u+

%)

Moriond EW 2012

522 524 526 528

522 524 526 528
m,. (GeV/c?) m, (GeV/c?)
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 Upper limits (90% CL) ‘?33—' sEAR
e BF(B* — re*et) <2.3x10% f’:j— e
e BF(B* — Ke*e*) <3.0 x108 3122_
e BF(B* — 7 u*u*) < 10.7 x10® O10-
e BF(B* — K-u*u*) < 6.7 X108 > :_
4
e Other experiments 2
e CLEO: BF(B* — hl**) < (1.0 -8.3) x 108 %~

2 R T, K(*)’p

e Belle: BF(B* —» DI*I*) < (1.1 — 2.6) x 10°®
e LHCb: BF(B* — X~ i u*) < 1.3 x 108 — 2.6 x 10
X = D0,Dg,7z,DOx" (with 41 pb?)

e Electron results 40-70 times more stringent than before

CLEO: Phys. Rev. D65, 111102 (2002) ; Belle: Phys. Rev. D84, 071106 (2011) ; LHCb: arXiv:1201.5600 (2012)

Moriond EW 2012
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Search for
Bt — herl
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e FCNC and charged lepton flavor violation (LFV) forbidden in SM at tree
level

* In many extensions of the SM, FCNC and/or LFV enhanced | < o

» Especially for second and third generations

Phys. Rev. D44, 1461 (1991) b

e 8 final states u ?
e h=K, 7 Il=e, u
e B* - K*re, B* — 7't u, B* — 7°re never done before

\

e Indirect reconstruction of the tau | PBins
* Fully reconstructed hadronic B on one side (tag B) / N
— "

« B — DMOX-, X- composed of z* ,K*, KO, 70
e This determines the three-momentum of the other B € /1 T(49)
(signal B) and thus the tau %

* P:=Ps—Pn—P }’:!.%'sig
* E,=Epeam —Pnh— P /?4: AN

e Single-prong tau decays
e T—oevv
°* T uUvv
o 7o 7t (>07°) v

Moriond EW 2012 Vincent Poireau — Recent results from BABAR 17



Events / 50 MeV/c’

1000

Events / 50 MeV/c’

Moriond EW 2012

¢ Remove the

e Selection based on PID and event shape

e Veto on my, when consistent with J/y and y(2s)

e Background coming from
e Semileptonic B decays when Q(B;,)=Q(l)
e Semileptonic D decays when Q(By;,)=-Q(l)

se background with "m(

all backgrounds
B'— K'tp*
T () WV,

K" > 1.95 GeV

Events / 50 MeV/c?

m(K7) (GeV/c?)

120

100

80—
60—
40—

201

signal MC .

() BABAR
Preliminary

all backgrounds
B — Kt
= () TV,

2.5 3 3.5 4

3 3 :5 4
m(K7) (GeV/c?)

Events / 50 MeV/c?

%

Il
2 25 3 35 4

m(K7) (GeV/c?)
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signal MC .

e Cut on likelihood ratio R to suppress the continuum

é 3.5 4
m(K7) (GeV/c?)




e Signal region

B* - K*r B — Ktrtu-
) g SO , " e m_* 60 MeV
= F ignal MC = "' 'Signal MC E _ :
Zufizl = 7 e No evidence for signal
S gf_i?\f 16 18 ;_fg _;
§p 0 mewd E : G
“F 1 Combined limits
lf— ; :é Mode 90% CL Upper Limit
GZIITH—'. . |+|+ ;ﬁ%..; (1075)
0 05 1 15 0 0.5 1 15 2 25 3 \ Bt I{"'T,u 18
B+ — K*re* B - Kfr'e (G B* — K*re 3.0
3 sl SignalMc T TS 2 T Signal M A
S oorgRl 4] B - . 7 » Model-independent
Eyd o) s 7 bounds on the energy
2 st 3 scale of new physics in
b i 3 flavor-changing
T b operators
Dots are dat mOVD e N, >15TeV (9% cL)
Ots are adata
Histogram are MC m, + (was 2.6 TeV)

Phys. Rev. D66, 053002 (2002)
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B+ 4o B+ ot - : )
S ey NO €Vidence for signal

f“‘ 2'0_ T 1T 1 1T LI T 1T L LI T T 1] o~ E . 3

2 lgf_l Signal MC | | | 3 2 wF  Signal MC 3

L OFE L[ ] d 2 F =2%f ] =

Fm L jﬁﬂﬁﬂl—

Sufzsp {4 18 [=:: i + ]

~ e T R B 1% E ; R

gL moao ERp wowe Jj APt P Combined limits

2 baonn e iR U
a— Prelm <|‘» + 20F 3 Mode 90% CL Upper Limit
& E ] —5
o 4 E (107)
R e R E e S pogpetd TRE by 72

m, (GeVic) m, (GeV/c?) Bt — ntre 7.5

Bt - #fre*

2ol SignalMC E
SweEiE Y M e Model-independent
goE % bounds on the energy
= 10F = 20p 2 .
ks 3% scale of new physics in
[i]= = E .
s 1 % flavor-changing
2F 3 5E
Fim U EUNENTE . operators
e (01D e Nsy> 11 TeV (90%cL)
Dots are data m bd o
Histogram are MC T « (was 2.2TeV)

Phys. Rev. D66, 053002 (2002)
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B

Search for
CP violation in
7°— 1° K% (2079,

' Phys. R— (2012) |
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e CP violation only observed in hadronic decays (K, B, D systems)
e Decay rate asymmetry in tau decays

FP(rt -7t KYD.) T (- -7 KJv,)

A =
T Tt —>rtKOD) L (- > K%u,)

e Bigi and Sanda predict AQ: (0.33£0.01)% e et Bezs, 47 20os)
e Due to CP violation in K°in SM
e Agindependent of the number of 7°

e Grossman and Nir (2011) arXv1110.3790 (2011

e Must take into account interferences between the amplitudes of
intermediate K% and K9 (as important as the pure K% amplitude)

» Ay depends on the reconstruction efficiency as a function of
KOs — 7+ 7~ decay time

e Deviation from SM can be a sign of new physics

Moriond EW 2012 Vincent Poireau — Recent results from BABAR 22



e Two hemispheres: signal and tag side

U@
» signal side: 1 pion, 1 K% nov‘:
e tagside: - >l yv, Il=e, u T 0 625
'd

e Selection based on
e |nvariant mass of reconstructed tau smaller’®

> 10t
than 1.8 GeV s
e Likelihood ratio based on energy, E 102
calorimeter clusters, thrust and momentum S ™
(qg@ bkg) and on K° reconstruction g "
parameters (K% bkg) o1
e 199 064 candidates for the e-tag

140 602 for the p-tag, with: b 10
3

Source Fractions (%) 2
e-tag p-tag S 102

T =T K2(>0m%) w787 £4.0 7844+ 4.0 ?a
T KTKY>0r%) v, 42403 11403 £ 10
T~ -7 K°K°v, 15.7 £ 3.7 15.9+3.7 51

Other background 1.40 £ 0.06 1.55 £0.07

—— Data

[] signal
[ ] tbkgd
[ o bkgd

3 L B B S B BRLER N

IIIIIHl IIHII.I.L‘ IIIHLLLl IIIIIIU.[I

IIIIIIH| IIHIITI" IIIHFIT| TTTT

0.5 1 1.5 2 2.5 3
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e Correct the raw asymmetry
e 77— K K% (>0x%v, : exp. asymmetry opposite of signal
e 7-— 7 KOKO y_: exp. asymmetry =0
e Ko etal (2011) Phys. Rev. D84, 111501 (2011)
e need to take into account a correction on A8 due to the different

nuclear-interaction cross-section of the K9 and A° mesons with the

material in the detector
e correction is —(0.07 £ 0.01)%

e Result (combined)
Ao = -(0.36 £0.23 + 0.11)%

Efficiency

e
=2 ]
I A

AT WS R A

e Correction for the K% — 7#* 7~ decay time 060305 0 05 08 07 08 09
dependence (Grossman and Nir)  axwviiios790 o t/ 7 (K%)
e Multiplicative factor of 1.08 + 0.01 MMt
e AySM=(0.36 +0.01)%

-

Efficiency

e 2.8c away from the SM

t/ 7 (K%)
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e 5 new results from BABAR have been presented

* In general, good agreement with the SM, except
B — K'I*l-: some tension at low m?(I*I") for F_ and Agg

e 7-— 1 K% (20x°v,: CP violation parameter 2.8c away from SM

e The actual statistics is not sufficient to tell whether or not these
could be indication for new physics

Moriond EW 2012 Vincent Poireau — Recent results from BABAR 25



ADDITIONAL SLIDES
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Effective cross-section

o (ete” — Hadrons)(nb)

25

" 109 Center of mass: 10.58 GeV
| ere>(@4S) (bb) > BB —
151 BB threshold - TN A;-E’f;"""

. Y(25) N
tof ! i P Y(39)
5k -‘: \.'n :/.\.V‘. Y(4S)

LET e Horw,, ..'..'."'".‘.'l'w. P S Daniaina
g ' Rings

O44 od6 10001002 1034 1037 1054 1058 1062 - 7" ) Linear

Accelerator

Mass (GeV/cz)

Y\
\
Electrons

Source

Positrons

Low Energy Ring . Peak |UmInOSIty
e 7 £=12.1 108 cm=2s?

Electrons

i] Particle Detector
y,

High Energy Ring
(upgrade of existing ring)

SLAC Site

2L



e ID, neutral hadron detection

Silicon Vertex Tracker
Precision vertex reconstruction, dE/dx 1.5 T Solenoid

Drift Chamber
Momentum, dE/d

3.1 GeV e*

—
2
Z
3 500
2
0 GeV e E
/ B 400
S
g
=

300

200

BaBar

Delivered Luminosity: 553.48/fb
aBar Recorded Luminosity: 531.43/fb

EM Calorimeter

0 100
low energy reach for @, v | hetrumented Flux Return

u 1D, neutral hadron detection o




M«

inematics of fully reconstructed B |

N\

= 120 |
-"l”::: _ ] "?ES = JE;#:{HH - .l”;-‘
= | mES * W
ok AE = ‘Eﬁ - Ebe’(mr
& 0 pemsnnin - L
= 1o - ) ) : ‘ ;'
"LIMG T e AE
ol S = = G
oot ?
K it - L[ o
\ 4 %22 % .24 % 2 IR i REE 2R A0r B0 Bl U TO) M) W0 y
r _‘i T T T T T ] “
K/1r separation ';uu.uif.m ]
Very good 0-*?% 3
particle ID “ST |
between 1.5 }
and 4 GeV/c ]
15 2 25 3 35 4 45 5
plGeVic)

EEELSS———..—————————————————————

Background discrimination

Suppression by multi-variable classifiers
based on event-shape variables:

Fisher discriminant, Boosted Decision Trees
(BTD)...

e*e~ — T(48) — BH | «te . qq
Topology: 'ﬁ' ;Fl"’:r"
Pe ~300MeV /¢
Angular "'>§{f§} 0y B r>«&'.~< !
. . . .| e —-— e+ -—
distribution: J.=0 < P-wave " =12 S-waveq

¢ Strongly discriminate continuum events
(e*e'—qq (q = u,d,s,c)

e Background from B decays

Variables are often combined to a likelihood function, used in a maximum likelihood

fit for signal/background separation and to measure parameters of interest

Moriond EW 2012
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TABLE VI: Signal vields from fits to the on-peak data and

corresponding XQ/ dof from the fits (the uncertainties are sta-

tistical only).

mx, Nyield Data Fit m Branching Fraction

(GeV/c?)  (events) x° /dof (Ge\)vf;cr‘)) per 100gM v/ 2

0.6-0.7 590 £ 12.2 0.8 —6
(x107"%)

0.7-0.8 114.7 £ 24.0 0.9 R e L A ARERRRE RN 0607 01+*01=x 00
8-3(1]-3 ggg-g i gg% (1]-8 Ioef @ i ; 3 0708 104+024 01
1'0_1'1 380.4 i 36'1 0'9 E E- i .,_'_- i . 3 0.8-09 218 +04 + 08
Iy amrior s 2o T TR 3 o1 s4%03% 05
}2&13 iggtll.g i E‘E tll.g & i - T E 11-12 55 +£05+ 04
L3LA 13010 £ 517 10 -10;— T 1213 184 £ 074 12
A1, . : : o 3 1314 225£08% 15
1.5-1.6  1039.6 = 55.7 0.9 N T S R ¥ S ¥R ¥ S R S R ¥ S TR 1415 249 £ 1.0+ 2.0
1.6-1.7 920.1 = 56.7 0.9 my (GeV/c) 1.5-16 215 124+ 1.8
1718 7365486 12 _ o | 1617 230+ 14+ 23
1.8-1.9  585.8 = 50.8 1.0 = 0E H E 1.7-1.8 246 £ 1.6 =+ 3.0
1920 2720 =374 10 7 wg ©® o 4 1819 254 +22%+ 5.0
20-22 6R4.4 + 68.2 1.1 & % e e Ledobe® g oia E 1.9-20 179 £ 25 4+ 34
22924 2775 +646 10 3 » | e o + +‘1"'|"-l-'+"" 2] 2022 240424+ 47
2426 150.7 &+ 54.4 0.8 = 10;— : - i~ —g 22-24 162 £ 38 &+ 5.7
26-28 -34.4 %620 11 = O f Tom 2426 141+£484 73
E 10E- = 26-28 -35 4+ 64+ 6.1

20E 3 0.6-2.8 329 + 19 + 48

K S 1 & N
E, (GeV)

Moriond EW 2012

FIG. 2: The PBFs binned in both (a) X, mass and (b) the
corresponding E., bins with the statistical and systematic un-
certainties added in quadrature. The current results (solid

lines) and former BABAR results [15] (dashed lines) are shown.

Vincent Poireau — Recent results from BABAR

TABLE VII: The PBFs in each mass bin reflecting branching
fractions per 100 MeV/c?, and the total branching fraction
for b — sy with E, > 1.9 GeV. The uncertainties quoted are
statistical and systematic.
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PBF/(100 MeV/c})x10°

Spectrum fit

(shape function model)

T T T T T TS
30 E
| :
20E- + + =
1sf- 3
10E- BABAR L3
SE- Preliminary =
O -
s ® Data =
_1oE— Fit using the shape function model E
Evoo b b Loaa 1o ol b b b 1y oo

06 08 T 1214 Te 15 2 22 24 36 78

TABLE IX: The mean and variance of the photon energy
spectrum, calculated at multiple photon energy cutoffs. The

errors are statistical and systematic.

E'ymin (E} o {E>z
(GeV) (GeV) (GeV?)
1.807[2.346+0.01870 037 [0.02114+0.005775 00as

1.999 | 2.338+0.010%0 077 0.0239+0.0018 0 0023
2.094 | 2.36540.00670:0160.0176£0.000910 0072
2.181 |2.39140.003%0:003 | 0.0120:£0.0003 0 0002
2.261 |2.42740.00210-00¢ | 0.0082£0.00029 0003

Moriond EW 2012

my, (GeV/e )

We have also measured the mean and variance of the

photon spectrum. At the lowest photon energy cutoff
(E, > 1.897GeV), these values are

(E) = 6+ 0.01875 037 GeV,

-0.005715-00%0 GeV*?

(10)
(E?) — (11)
(compared with the previous BABAR analysis results

of (E) = 2.3210.03875:0L1 GeV, and (E?) — (E)® =

0.025340.010179-9941 Gev2 [15]).

Vincent Poireau — Recent results from BABAR
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Table 8: Data fit combined mode signal yields. Using the most recent HFAG results, the expected yield
from MC is given parenthetically after each fit yield.

Modes 0 1 2 3 4 5 6
B — K*#té 78101112 407 +84 (43.0) 319+7.1(250) 118+55(190) 215+86(367) 31.8+6.2(31.8) 195+55(165) 153 + 56 (135)
BY — Kk*0sts— 8,12 230466 (27.8) 231+58(158) 80438 (122) 130+ 64 (241) 229+66(21.1) 131+46(11.2) 91+47(91)
Bt  k*tete— 71011 177452(152) B804+41(032) 384 30(638) T7TLE7(127) BOL48(107) 64L30(53) 624 30(44)

We consider several sources of systematic uncertainty for the F; and Agg fits in each of s bin:

e the fit uncertainty on the signal yield from the mgs, M(K) fit;

e the fit uncertainity on F;, which is propagated into the Agg fit.

e the random combinatorial background fit shape and normalization;

e crossfeed modeling;

e the signal gaussian mgs and resonant M(K) shapes;

e signal angular efficiencies as a function of generator-level variations in the Wilson coefficients;

e fit bias;

e characterization of peaking backgrounds from muon mis-identification and charmonium leakage;

e variations in event selection.
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Table 11: Preliminary F; results with systematics.

s( GeV?/ct) B— Kt~ BY — K*0pti- BT — K*T{ri~

0.1-2.00 n.zatg-_;,g +0.04 0.35t§-_£ +0.04 —n.uﬁtﬁ;ﬁ +0.06

2.00 — 4.30 0.157574 +£0.04 0347555 +£0.08 —0.19755, 4+0.04

430-868  0321912+006 0501918 1005 0.147915 +£0.05

10.00 — 12.86 n.4nt§-_i§ +0.06 n.43t§-_i§ +0.10 D.Dﬁjgég_ +0.05

14.18 — 16.00 [}.43“:8'_}3 +0.00 0.42%—}3 +0.11 D.EBig-_ r +0.06

> 16.00 055713 +£0.03 047755;+0.13 0.71753, +0.03

1.00 — 6.00 025700 £0.03 047'373+004 0.0377;5+0.03

Table 13: Current F; experimental results.

s{ Gyt Belle CDF LHCh B K*¢ti~ BY . k*Ugti— Bt L K*Tete
0.1 — 2.00 0.297050 + 0.02 03070 +o02 000t} ooz 0:3tCW tooe 035100 foms —ooethl +oue
2.00 — 4.30 071702 + 0.05 03710 +010  o077iRl +o003 01570V ooz 034T0F ooz 019707 4003
430 — B.68 064702 + o007 068t0 tooe  o0e60'l> fom 032} tooz om0’ +oms 01t toos
woe —1286 017 % tom 047 0M to03 os'll toos o0a0'} toos 048U fome 006t toos
1418 — 1600 —015 0 +o0o07 02010 to0s 037t toos 043 toos  042'0 tom 0ssthY toos
= 16.00 0.12t01% + 002 02001 +o0s 02670 +003 0550 +ooz  0artUI0 o1z omtO 4003
1.00 — 6.00 0.67" . +0.05 0607 0 +008 0557 0 +003 032570 +003 04770 +003 0037 4003

33



Table 12: Preliminary Agg results with systematics.

s( Gev?/c*) B — K*(ti~ BY — K*0pt¢— Bt — K*teti-
0.1 -2.00 014702 £020 —0.07792 +£0.19 0457028 +0.15
2.00 — 4.30 n.miﬁg +0.07 n.zltg%f +0.11 n.?atﬁ-ﬁ' +0.07
4.30 — 8.68 n.15t§-_i§ +0.08 n.zutﬁéﬁ +0.08 D.l‘.}ﬁfﬁ-_% +0.07
10.00 - 12.86 0.367,,5+010 0357372 4+011 0.1773; +0.16
14.18 — 16.00 0.34i§-§§ +0.07 n.altgﬁ +0.13 n.42t§{§§ +0.09
> 16.00 03479 +007 034793 +008 0177935 +011
1.00 -6.00 01773533 +£007 002753 4+007 031757; +£007

Table 14: Current Agg experimental results.

s{ G2/t Belle CDF LHCb B— K*¢te~ B” — k*U¢te— BY — K Tt~
0.1 — 2.00 047702 oo -035700 o —0157%T tooe 014700 to2  —o07 )Y fo1e  04stLY Loas
2.00 — 4.30 01170 + oo 020703 4015 0.05701 + 0.04 0407018 + 007 0210 4011 07310 + 007
4.30 — 8.68 045700 + 015 0017030 + 0.09 0271008 + 0.02 015701 + 008 020101 + 008 0.0610 5 + 0.07
1008 — 1286 043700 toos 03870 1ooe 027700 + 002 03672 +o010 035708 +om 027t +o1e
1418 — 1600 070757 ol 0447 Lo10 047700 + 003 034700 1007 03170 +oa3 0429 o009
> 16.00 066’} +oos  0esTHY Loas 01670 4 006 034700 +oo7 034t toos 01774 % +on
1.00 — 6.00 026 0 +007 020720 4007 —006" .-, £ 004 0177 -° +007 0027 4007 031755 o007
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e In each s bin, from left to right

AFB

S © o o o
N © N A O ©

e
'S

Belle

CDF

LHCb

BABAR K*

BABAR K™

BABAR K™
- BABAR
= Preliminary
= AR, B bl
= 1 o T
o_ 1 1 L 2 1 L L 1 L 1 6 1 1
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e Correction to the raw asymmetry

Source Fractions (%)

A = flAI + fQAQ + f3‘43 e-tag p-tag
fi+ fo+ f3 7T = K> 0%y, T8T4+40  7T8A+4.0
fi—f T = KT K>0r") )y, 42403 1.14+0.3

1 2 0770
= Ag =7 K'K'v, 157+37  15.9+3.7
fi+fo+ 13 Other background 1.404+0.06  1.55+0.07
1
0.75+0.04

e Ko etal (2011)

e need to take into account a correction on AQ due to the different

nuclear-interaction cross-section of the K° and A° mesons with the

material in the detector

Kaon proton cross section

. - }ﬂ_. T L T
e correction is —(0.07 £ 0.01)% YT
2
mE Use K-fucleoh PDG cross section data ito
E gstimate the K-nucleus cress sections 3
L I T B B R
Lab Momantum (GaV)
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