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Theoretical Motivation

The FCNC (Flavor Changing Neutral Current) process is
forbidden at tree level, and can only occur at high order via
electroweak penguin and W*W" box diagrams:
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This decay mode is sensitive to the new physics that may
contribute in the loops [A. Ali et al., PRD 66, 034002 (2002); T.
Hurth, hep-ph/0212304, SLAC-PUB-9604 (2003); U. Egede et
al, arXiv: 0807.2589; J. Matias, arXiv: 0807.2579].
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Wilson Coefficient

* |n the effective Hamiltonian, Wilson coefficient is the
strength of corresponding short distance operator:
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« For b — s Il case, only O,, Oy and O,, appear in effective
Hamiltonian

« Constraining the Wilson coefficient by b — s Il decay can
probe New Physics




Observables

« The Wilson coefficients, Cq4, C,, and sign C-, can be constrained
by measuring the branching fraction (BF) of B—=X_[*I

 The M, ,and M, ? dlstrlbutlons can also test the fragmentation
model and non-SM effect (8 = M,,, 2 / m,?)
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& KEKB & Belle
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[Resul’rs are based on 657 MBB pairs ]

Electromagnetic Calorimeter

v, 719 reconstruction

TOF Counter

K7 separation 1 ’ 3

5.0 Ok

Silicon Vertex Detector

B vertex

et~ K_identification =

Aerogel Cherenkov Counter

K7 separation

3508

e\le

\K,JMuon Detector

K., # detection

Central Drift Chamber

Charged track momentum

K7 separation




B — X, I'l Analysis

 For B — X, I'Ir analysis, we sum up 36 exclusive modes:

Xs : KK + nat/ma® (ns4, ms<1); I'l-: e*e/u*w
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Event Reconstruction and
Background Suppression

Particle selection: K*, K, n*, n% e*, u*
Event reconstruction variables:

. — s
- Beam constrain mass: M,, =\/E§eam - YP, . | (Ebmm = - =529GeV

- Energy difference: AE=E, - E

beam

. 2
- MOX, IF1): M(X, 1) = \/E;m- —‘EPXS’N-‘ [Also apply J/y and y(2S) veto]

Background suppression:
- For b — ¢ — s,d background: using missing mass and missing energy

information (since v is produced from these decays)
- For e*e- — qq (q=u.d,s,c) background: using Fox-Wolfram momentum

information (since this decay shape is jet-like)
Multiple candidates: we select best candidate using AE, vertex x?, etc.
We extract signals fit to M,



M, . Fit Results

(For M, < 2.0 GeV/c? and M,,,.> 0.2 GeV/c?)

_|_ Data

Fitted curve

Signal component

Combinatorial background
Combinatorial peaking background
Self-cross-feed

il \

"M, (GeV/cd)

Mode Yield BF (x 10'6) z
B —Xe'e" | 121.6 £ 19.3(stat.) £ 2.0(syst.) | 4.56 + 1.15(stat.) 040(syst ) 7.0
B — Xu'w | 118.5 £ 17.3(stat.) £ 1.5(syst.) | 1.91 £ 1.02(stat.) +8 llg(syst) 7.9
B — X, I*F 238.3 + 26.4(stat.) £ 2.3(syst.) | 3.33 + 0.80(stat.) +8 éz(syst ) 10.1

ps: BF(X.e*e") / BF(X,u*w) = 2.39 + 1.41 8
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B — KOI*I- MC normalization is based on HFAG (ICHEPO08):
http://www.slac.stanford.edu/xorg/hfag/rare/index.html




dBF(X./*) / dM,, 2

This region is sensitive to New Physics T.Goto et al., PRD 55 4273 (1997)
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Systematic Errors

Peaking backgrounds (fit PDF systematics):
-B = JyX,, y(2S)X,

-B = y(3770)X,, y(4040) X, y(4160)X,
-B — X um, B — X nlv

Detector systemaitcs:

- Tracking efficiency

- Lepton identification efficiency
- Kaon/pion efficiency

MC modeling systematics:
- BF(B — K*I*l') and BF(B — KI*I-) assumptions
- Transitions between K*I*l-and X /*I

- X, decay fractions
- X, decay with two or more kaons
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Summary

We have measured the branching fraction of B—X/*I to be
(3.33 £ 0.80 **)x 10° with 10.10 significance, the BB data

-0.24

sample used is 657M.

The distributions of dBF (X [*I) / dM, and dBF (X [I*") / dM,,,?
are consistent with SM prediction.

The ratio BF(X.e*e”) /| BF(Xu*w) = 2.39 + 1.41 is within our
assumption BF(X.e*e") / BF(X,u*w) = 1.0. The systematic
uncertainty for X /*I- efficiency with this assumed value is about
1.5%. This ratio can be checked in future with more BB data

sample.
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Backup
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e*e— qq (q=u,d,s,c) Background Suppression

* The dominant background in B analysis is e*e- — qq (q=u,d,s,c), we called
“continuum” (~ 3x BB).
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* To suppress continuum background, we use event shape variables
(Fox-Wolfram momentum) and flavor tagging information.

Other B Decay
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Systematic Errors

Fit PDF systematics

Source Xeetew Xoptp~
Signal Gaussian shape +0.3 +0.1
J/wa(28) peaking background +1.2 +0.9

Higher ¢ peaking background 9 +0.9
Hadronic peaking background ol 103
Self Cross-feed error +0. 0.1

[ B — JyX,, Y(2S)X,
L B = y(3770)X,, y(4040)X,, p(4160)X,
= B — X, B —> Xalv

Detector systematics

MC modeling systemaics

Signal yield total +1.6 +1.3
Tracking efficiency +3.6 +3.6
Lepton identification efficiency +2.1 +2.2
Kaon identification efficiency +0.4 +1.0
7+ identification efficiency +3.4 +3.0
K{ efficiency +0.9 +0.9
7" efficiency +0.5 +0.5
R cut efficiency +5.3 +2.6

Detector model subtotal +7.6 +6.0
Fermi motion model s ¥y
K*- X, transition ey e,
Hadronization +5.8 +5.5

Missing modes

— Transitions between K*I*I-and X[*f
> X, decay fractions

Signal model subtotal 103 )
Monte Carlo statistics < 0.1 < 0.1
BB counting +1.4 +1.4

Tora 1

= X, decay with two or more kaons
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