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Flavor Changing Neutral Current (FCNC) process is sensitive to new
physics (SUSY, charged Higgs...).

Very rare decays(BF~10-%(exclusive),10->(inclusive)).
Exclusive mode — experimentally easy to analyze.

Inclusive mode — theoretically easy to extract parameters.



Effective Hamiltonian Approach
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Standard Model c¢ ¢ ,cs are calculated to NNLO
Ali-Lunghi-Greub-Hiller, hep-ph/0112300
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Mode BF(x107°) Mode BF(x10°)
X .e'e 6.89+1.01 K'e'e 1.58+0.49
X u 415+0.70 K'uty 1.19+0.39

K¢~ 0.35+0.12
Beyond SM ...IS expressed as corrections to SM



Exclusive mode analysis results
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mode #signal BF(x10°) signif.

Ke'e 4.1200° <13 2.5
K'e'e 63577 <5.6 2.5
Ku'p 95577 09957, 47
K'p'p~ 2227700 <31 —
Ko 13.62%09075991009 5.3

B— K/"/~ Observation.

PRL88 021801(2002)
A.lshikawa, Ph.D Thesis, Nagoya Univ. (2002)



Inclusive Analysis in General

Two kinematical variables to identify B mesons
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gq continuum/charmonium background suppression

Thrust angle, B flight direction, Energy difference (AE), veto mass region

Double b->clv->slv, c->slv decay background suppression

Lepton ID, Fisher Discriminant (Missing Mass, Total Energy )




B—> X /"¢ Inclusive mode analysis

Signal Requirement
X, =(K" or K )+(0~4)x (uptoone r°)
Yield from M, fit(Gaussian and ARGUS function)
Best candidate based on AE, vertex quality, B flight direction

and K -/~ angular correlation

Reconstruction efficiency:

Inclusive: ~4% Exclusive: ~10%

43fb-1 data used in this inclusive analysis.




B— X /"¢ MCdecay Modeling
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Based on the NNLO calculation.
[Ali-Lunghi-Greub-Hiller, hep-ph/0112300]
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Muon ID Fake Rate

B - X.,h"h"Background

Doubly misidentified h"™h™ as u

0.04
Muon ID fake rate: 1~2%
0.03 With 80~85% efficiency
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Inclusive mode analysis
results
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Mode #Signal BF(x10°) UL(x10°) Signif.
Xe'e 166993 (51291 <110 21
Xg'u 307793 BRI - 44 FrsiEvcence

X 07 47.6°000 7.4 - 4.8 First Evidence!
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M(Xs) slices of I\/IbC Distribution
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the higher mass region.
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M. and M, Distribution

M, Distribution M ,, Distribution
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J/psi and psi’ vetoes
With higher statistics, more information will be
obtained from M(Xs) and M(Il) distributions.



Systematic uncertainties

Source B> X.eee BoXuu
Tracking 8.1% 8.0%
Kaon 1D 1.9% 2.0%
PionID 0.8% 0.8%
LeptonID 3.6% 4.4%
K, detection 2.1% 1.5%
7° detection 2.0% 1.6%
MC Statistics 3.9% 4.1%
Decay modeling 3*% 5%
Total +18, 1994

-14 -16



Exclusive mode

Inclusive mode

Exclusive & Inclusive: Summary

Mode Eff.  #Signal BF(x10°) UL(x10°) Signif.

Ke'e  13.6% 412708 - <13 2.5

Kee 48% 633577 - <5.6 2.5

Ku'p~ 152%  957570° 099200 4.7

Ku'yw 59% 212007 — <31 —

Koo - 13.627° 07575009 - 5.3

Xe'e 36% 16675757 - <11.0 2.1

Xu'u 38% 307735 89731 -~ 4.4 First Evidence!
X 0 - 476" e TA = 4.8 First Evidence!



Review of Measurements

8- Belle)l (preliminary)
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SM theoretical predictions.
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Conclusion

e Establish the existence of the decay B — K/¢*/¢~
e First evidence on inclusive B— X /"("
Mode  #Signal BF(x10°) UL(x107°) Signif.

Xe'e 1665532 - <11.0 2.1
X'y~ 30775 895707 - 4.4
XS0 418055 71 - 48

e Both consistent with SM predictions

e Promising probe for Beyond SM physics at B-factories
In next several years

...stay tuned and we will be back soon.



Belle/KEKB Data Accumulation

— all data, ——  OR resoRance, — affresonance, £RErgy scan
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M(Xs) Distribution
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With the higher statistics, more information will be
obtained from M(Xs) distribution.
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With the higher statistics, more information will be
obtained from M(Xs) distribution.



AE distribution and fit results

AE distribution fit for cross check.

Mode  #signal

Xe'e 136178
Xy 'y 20.8+85
X7 319+125

Signal yields are consistent with
the Mbc fit results.
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