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Use Full Belle Data set
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Previous studies of BY — nx®
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;‘ QCD factorization (theory) expectation; (2 — 12) x 10~° ;
| The best upper limit by BaBar: < 1.5 x 10~°, ‘




mplication of the results
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Constrain the contribution of isospin-breaking
T~ decays

effects on the value of sin2« in B — 7



Event selections

Use EVTGEN event generator to generate 1 Million MC events.
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Background Su|o|oreSS|on 1/2
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Using neural networks (NN) technique and choosing 19 useful
variables, we distinguish signals from continuum backgrounds.



Background Suppression 2/2
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Best Candidate per event selection

B = )y

multiple candidates§
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choose smallest Y? among the multiple candidates

Y = X727 + X72r07 mass — constraint fits
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Signal Efficiency

(18.43 & 0.04)%
(14.21 £ 0.04)%

o Nfz’t e(BY — 0y, m)

Ngen e(BY — ng,m°)

Calculate the expected number of signal yields

N(BY — n,,7") = 54.6(Fit Region) = 49.2(Signal Region)
No(BY — ns.7°) = 22.8(Fit Region) = 21.1(Signal Region)




Fitting Procedure 1/2

3D Unbinned maximum likelihood fit
N

L=¢ 2% H (Z Yij(Mf;C, AE", CXIB))
S|gna\ PDF




Fitting Procedure 2/2

3D Unbinned maximum likelihood fit

Continuum BG PDF
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Simultaneous Fit Results 1/3
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Simultaneous Fit Results 2/3
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Simultaneous Fit Results 3/3
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Branching Fractions

Mode Yseg €(%) B,(%) Significance B(10™")
B® - n,,m030.67122 184 3941 31  5.67%2
BY = ngem0| 05766 142 2292 01 02728

Combined 3.0 41117
V.
B(B® — i) = "



Systematic Uncertainties

BT(BO — mro)

Source Uncertainty (%)
PDF parametrization flg.'g
F'it bias J_rgjg
7V /n — v reconstruction 6.0
Tracking efficiency 0.3
PID efficiency 0.6
Cnp selection efficiency 22
MC statistics 0.4
Nonresonant contributions 09
B(n — ) 0.5
B(n — ntnx0) 1.2
Number of BB pairs 1.3
Total +122
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Upper Limits

Br(B® = n1”) < 6.5 x 107" @ 90% C.L.

1 Integrate the likelihood
function from zero to
infinity; take the value

1 corresponding to 90% of
| the total area as the 90%
- C.L. upper limit.

0.5 1

BF(B’—nm®)x10°
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Summary 1/2

W Phys. Rev. D 92, 011101(R)-Published 9 July 2015
4

3.00
BT’(BO —> 777'(‘0) — (4.1 ::%:g ::8?) x 10~

Br(B® = 1) < 6.5 x 107" @ 90% C.L.

Good agreement with QCD factorization (theory) expectation:
(2—-12) x 1077
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Summary 2/2

Phys. Rev. D 92, 011101(R)-Published 9 July 2015

5 3.00

BT’(BO — 777'('0) — (4.1 ::%:g ::8?) X 10_7

Br(B® = 1) < 6.5 x 107" @ 90% C.L.

Constrain the contribution of isospin-breaking

effects on the value of sin2a in B’ — 717~ decays
Inserting our measured Br value into a theory paper?,
™ —n —n' mixing is less than 0.97° at 90% C.L.

* M. Gronau and J. Zupan, Phys. Rev. D 71, 074017 (2005).
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