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Motiv ation B~ — K v

o A e The second largest BR for
V;’”W<v = rare B - decays involving
yoe s ot 2 leptons is final state
7 : e Only one operator in SM
W e Theoretically clean
— o Enhancements from

Standard Model Feynman diagrams for beyond the SM: ;
B R e Fourth generation

e SM prediction e Extra vector-like down
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Standard Model Feynman diagrams for B® — ¢t ¢
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o B(BY —ete ) ~1071°
o B(B° — putpu )~ 10710
o B(BY° —efu)
just allowed due to Am,, = 0
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Enhancements from
beyond the SM:

MHDM with NFC
and large tgg
Extra vector-like
down guark
MSSM (large tg3)
Leptoquark
SUSY violating
R-parity



.5 BABAR

Analysis Strategy for B- — K vv

e Tagone B, BT — D%tu(X)

D° modes D* modes

D & Krp— D0 — D%
Db — Ktrn ot | D0 = D00
DO — Kta 70 D*~ — D%~

e Remove the daughters of the tagged B from the event

e \eto events with more than one charged track

e Attribute the remaining particles with the signature expected from
B — K vp

e No background subtraction applied for UL

This method yield 0.5% of BT decays reconstructed as tags
The tagging efficiency was corrected using a double tags sample.
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Measurement Criteria for Tagging
B D)

e Require one lepton with e ps
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P* > 1.3 Ge\/ 250 L i 4
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® Fpeutral < 1 GeV cosfppy = QEBEDf_”zB_mDﬁ
2 |pgllPDil

where Ep and |pg| in T (4S) frame.
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Semi-exclusive D° Mass
Reconstruction
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BABAR

Measurement Criteria for the Signal
B — K vv

3500 o
3000 |- | : &
2 H all genericMC
2500 e all data =

signal MC

e One Kaon with charge opposite to the
tagged lepton

0 05 et o 15

Reméjning neutral enetz'gy (GeV)3
e —0.9 < cosby<0.8 . e
e N;rr = O clusters consistent with com- ™+ PIME ]
ing from a neutral hadron ’

o L e~ D.5GeV

DI oF 25 3
P of signal candidate track (GeV)
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Signal and Sideband Definition
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Systematics and Efficienc y Correction

dl
! iy,

i

M (D% vs M (KT,
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e Tag BT — DO(Kn=)¢tvX and the other
toB- — D¢ w

e Use double-tags to extract a correction to
the efficiency calculated from the signal
MC.

e Double tag yield:
— In data 148 + 15
— In MC 175 + 16

I e Rate in data is 0.85 the rate in simulation

® c.ignal IS COrrected by 0.92 4+ 0.06 where
the error is taken as the systematic
on-peak data

valerieh@slac.stanford.edu 10



FPCP 2002

Systematic Errors

Quantity oe /e[ %]
B -counting 1.1
tagging efficiency 6.0
Kaon momentum 1.8
Kaon selection 2.0
Bt 4.3
Total 8.7

The resulting overall signal efficiency is 0.1%
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e Reconstruct the signal B with two
high momentum leptons
e Apply cuts to suppress the
background
e Estimate the background
In signal box
— Fit the data in the sidebands
— Normalization from data
e No background subtraction
applied for Upper Limit

other B

Y4S rest frame: | |-

qq jets
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Measurement Criteria

e Event Preselection

— Ny, 2 3 in drift chamber

— R>» £0.98

— Two tracks with p* > 1.8 GeV
e Track selection

— Tight Doca

— 22° < Oy, < 120°
e Event selection

— Fior < 11 GeV

— Phiss < 3GeV

P Nmult(E Nipk =+ N’Y/Q) > 0,

E~y > 80 MeV
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BABAR

Signal Box Upper Limit Optimization

=
o

90 % CL Upper Limit
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The scale in these plots is proportional to the 90% CL Upper Limit on the BR
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The resulting signal efficiency after applying all cuts
amounts to:

o £ =19.3+0.44,:% for BO — eTe™
e £ =18.8+0.3444% for BO — putpu~
e £ =183+ 0.3,44:% for BO — et T

These numbers include the different size of the signal box
In the three channels.

BY _ ete BY — utu— BY — ey F
Box Name MES AFE MmEeg AE MmES AE
Signal Box 5.273-5.285 | -0.105-0.050 | 5.274-5.285 | -0.050-0.050 | 5.274-5.284 | -0.070-0.050
Grand Sideband | 5.200-5.260 | -0.400-0.400 | 5.200-5.260 @ -0.400-0.400 | 5.200-5.260 | -0.400-0.400
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BO s ete—
Data on resonance
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Blind Analysis: B9 — ¢1T¢—
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Background Sources

The main sources of background for the three B® — ¢ ¢~ channels

e A common background composed of real leptons for all channels
comes from cc

e |In additions fake muon are introduced by misidentified pions in the
B9 — ytu~ and B9 — e*uF channels

e ~~ processes contribute to BY — eTe~ and BO — ey
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Entries / Bin

Fitted to Argus function
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The Unbinned Maximum Likelihood fit results are:

Background estimate
B e RU SR Bl e
0.60+£0.24  0.49+0.19 | 0.51+£0.17
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Systematics

The systematic uncertainty is estimated by using a control sample
BO — Jhp K9, with Jhap — 410~

BY ,u‘{',u_ BO Lot
Quantity ox/x[%)] | 6/e[%]) | 0x/x[%)] | de/e[%]
Track smearing and efficiency, per track 0.7 1.4 0.7 1.4
Electron identification, per electron 1.4 1.8 3.6
Hadron misidentification, per track 50 - 50 -
AE 243 0.9 2.56 | 3.4 2.8 4.4
mpg 17 1T 0.1 0.1
COS O 0.5 0.5 0.7 0.7
|T| 2.5 5 25 2.5
I 1.4 1.4 6.0 6.0
FEiot 0.009 0.009 1.5 1.5
oA 0.13 0.13 0.1 0.1
primary Vertex 0.14 0.14 0.1 0.1
B-candidate Vertex 0.05 0.05 1.6 1.6
Sub-Total 290 2.92 6.9 6.9
Total - 4.68 - &2
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Results
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of of ] of []
-0.1f -0.1f 0.4f .
0.2k 02F -0.2F M
0.3F -0.3F 0.3k .
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52 522 524 52 528 53 52 522 524 526 528 53 52 522 524 526 528 53
m_s [GeV] m_¢ [GeV] m_¢ [GeV]
Channel N Nops Npa e[%] UL (90% CL)
BY —sefe | 1x10°8 1| 0604024 | 19.340.4040t +1.604 | 3.3x 107"
BO /ﬂ‘u_ 4 x 1073 O | 0.49 £0.19 | 18.8 & 0.28tqt = 2.004ys¢ 2.1 x 107
s ei;ﬁ — 0:71:0.51 £ 017 18.3 0.38515¢ = 1.505ys¢ 2: 1107
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BaBar Results for the Rare B Decays

The Upper Limits values for the BR of B — ¢t¢—
and B~ — K vv at 90% CL are:

Mode CLEO Belle Babar
B(B- — K vp) | 2.4 x10% - 9.4 x 107>
BEBY ere )y | 83 %1070 6.3 %10 1 [33%x10-F
B(BY 5yt )| 61 x10°-T128x10 7120 x10 ¢
B(BY - expF) | 15.0x10°7]19.4x10°7 |21 x10°"

Luminosity 9.1 fb+ 21.3fb* | 54.4fb
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