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Motivation

Standard Model

The FCNC b— st processes are forbidden at diagrams

tree level in the SM o

B—K"¢'t decays are allowed in the loop and __
box diagrams with branching fractions ~ 10° W

New Physics at the electro-weak scale may f r
bring in sizable contribution i

 Rate asymmetries can be particularly sensitive
to the NP effects ’ f

NP can be probed at a scale of a few TeV *

r
L=l

We perform new analysis of eight K’¢'¢ modes  * fsidori Nir Prerez

- ) . ArXiv:1002.0900 (2010).
using 471x10° BB pairs with BABAR detector
SUSY
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V BABAR 471 M BB
Preliminary
m CDF 4.4 fb"!
PoS HCP2009, 033 (2009)
O Belle 657 M BB
PRL 103, 171801 (2009)
e LHCbD 0.37 fb”
ArXiv:1112.3515 (2012)

» The total branching fractions: &
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* Ball & Zwicky, PRD71, 014015(2005),

PRD71, 014029(2005);
Ali et al, PRD 66, 034002 (2002).

Branching Fractions

SM based predictions with
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Rate Asymmetries
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* Direct CP asymmetries agree  * Lepton flavor ratios agree
with null expectation (SM) with unity (SM)



Isospin Asymmetries

Y BABAR 471 M BB
K 2 BEBO—K O ) BB K ) el

* [V T B(BY—K®0 = )4, B(BT— K&+ iti-) PRL 103, 171801 (2009)
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rr =7pgo/Tps = 1/(1.07120.009) 55 BABAR-
' 1 3 preliminary
* Inthe SM, the isospin asymmetries = E
are expected at O(1%) * 0 -
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* Feldmann & Matias, JHEP 0301, 074 (2003).



Summary

» Final BABAR results on B—K"¢"¢ BFs and rate
asymmetries using 471 million BB pairs

* Our results are in good agreement with the SM
predictions and those from Belle, CDF, and
LHCDb

* At low dilepton masses, isospin asymmetries
are negative as seen by Belle, the combined
BABAR/Belle K¢t result indicates ~30 effect

* The paper is to be submitted to PRD/arXiv.org






The BABAR Experiment

 The experimental data is collected with the BABAR detector
at the PEP-Il asymmetric e’e” collider located at SLAC

BaBar

PEP Il Delivered Luminosity: 553481k
BaBar Recorded Luminosity: 531.43b
BaBar Recorded Y{4s): 432.89/Tb
BaBar Recorded ¥{3s): 30.23/fb
BaBar Recorded Y{2s): 14.45/Tb
Off Peak Luminosity: 53.85/1b
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Experimental Detalls

471 M BB pairs collected with
the BABAR detector

Background suppression with
bagged decision trees

Eight K'¢'¢ final state

JWK? and w(2S)K" events are **
vetoed based on m ot and used ,,

as control samples v

0.15

0 0.5
=
¥ 0.45

0.1

Unbinned maximum likelihood
fits to extract signal yields 0

« 1D m_. fits for KC't
« 2D m_. and m_ for KOt

Ke'e,K'e'e, Ku'w, K'u'u,
K*+(—>Ks7t+)e+e', K'(—K'm)e'e,
K" (=K' )u'w, K*(—K'm)u's,

with KS—>7r+7r' *

Definition of s bins:

TTETTTE Jhy v

ALl A

S E S4 S

4 6 8 10 12 14 16 18 20 22

s=m [GeVZic!]
Energy substituted mass

MEs = \/E(QDM/4 - p*BQ

* Charge conjugation assumed throughout




Right: B-K&'¢ bins,
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Rates and Rate Asymmetries

BABAR preliminary
B— Kt B— K*fte™ Ar

s (GV/et)| Ny B[10~7] Nuig B[10~7] s (GeV¥c')| B— Kete B — K*¢te
0.10-2.00 [20.6759 0.717020 £ 0.02[26.0771 1.897052 L 006 0.10-2.00 | —0.517552 £0.04 —0.17753] + 0.03
2.00-4.30  |17.47524 0407015 L 0.01{14.5758 0957038 Lo04 2.00-4.30 | —0.73%0%5 £0.03 —0.0670 55 £0.05
1.30-8.12 (371750 0047020 £ 0.02{20.3721 1827056 1000 4.30-8.12 | —0.327030 £0.01  0.0375:55 £ 0.04
10.11-12.89 |36.0752 0.907020 L 0.04|31.675% 1.867052 L 0.10  10.11-12.89 | —0.0570 35 £0.03 —0.487733 £ 0.05
14.21-16.00 [19.77%2 0497015 £ 0.02(24.1787 146703 £ 006 14.21-16.00 | 0.057095 £0.03  0.247750 +0.04
>16.00 223700 0.677033 £0.05(14.1755 1.027047 + 006 >16.00 —0.937953 £0.04 1.07T521 £0.35
1.00-6.00 |39.47717 1.36703] £0.03(33.1753€ 2057052 £ 007 1.00-6.00 |—0.41£0.25+0.01 —0.20753 + 0.03

s (GeVZet)

A(_‘_'p{B—I_ — I{-l_f_f_}

ACP(B — I{*f-l_f_)

All —0.034+0.1440.01 | 0.03 +0.13+0.01
0.10-8.12 0.02+0.18+001 | —0.137515 +0.01
>10.11 —0.06192 +0.01 | 0161918 +0.01

s (GeVZ/ch)

Ry

R}(*

All 1.0075:31 + 0.07]1.1370:32 £ 0.10
0.10-8.12 [0.74703] £0.06|1.067)-35 + 0.08
>10.11 1437065 4+ 0.12]1.1870:32 £ 0.11
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Systematic Uncertainties

 Individual systematic uncertainties [%] for
measurements of total branching fractions:

/ BABAR preliminary \
Mode KipTp™ KTuTu™ KietTew KTeTe KontuTpu~ Kia putpu~ Kintete™ KTa eTe™
BB counting +0.6 +0.6 +0.6 +0.6 +0.6 +0.6 +0.6 +0.6
Tracking +1.4 +1.0 +1.4 +1.0 +1.8 +1.4 +1.8 +1.4
PID +1.6 +0.3 =0.7 +0.4 +1.5 0.3 +0.5 +1.2
KYID +0.9 — +0.9 — +0.9 — +0.9 —
BDT selections +2.2 +1.7 +4.7 +1.5 +8.3 +2.5 +9.1 +2.7
MC statistics +0.3 +0.3 +0.3 +0.3 +0.4 +0.3 +0.4 +0.4
Sig. Shape +0.5 +0.4 =1.5 +0.4 +1.5 =0.7 +1.5 =0.7
Hadronic +3.3 +5.8 — — +2.3 +1.6 — —
Peaking +0.3 +0.8 +1.2 +0.8 +0.7 +1.7 +0.8 +1.2
Comb. mpg, shape — — — — +1.2 +0.6 +0.6 +1.6

\Total 4.7 +6.3 15.4 2.2 93 390 9.5 :4.0/

e Most of uncertainties listed above cancel out for
the rate asymmetries
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