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Measurement of branching fraction and CP asymmetry

Improved constraint on ¢,

Ref: PRD 96, 031101(R) (2017)

Topic2 Bt 5 KtK

Measurement of branching fraction and direct CP asymmetry

(Both published 31 August 2017)
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Measurement of branching fraction and CP asymmetry

Improved constraint on ¢,

Event selections:

4 m = yy
Photons must have energy greater than 50 (100) MeV in the
barrel (endcap) region of ECL detector.

115 MeV /c? < m,, < 152 MeV /c*, +2.6 o around the nominal °mass

~

" Two kinematic variables are used to distinguish signal from background:

My = \/Elfeam o |p_B>|2C2
AE = Eg — Epoum

\_ M,. > 5.26 GeV /c*, —0.3 GeV < AE <0.2 GeV

~

_/

denotes events having strong continuum (B-decay) characteristics.
&

-
Fisher discriminant (T,) with value in the range (-1, +1), the values near -1(+1)

~\
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Br(B® - n°n%) =[1.31 + 0.19(stat) + 0.19(syst)]x107° 6.40
Signal region: —0.15 GeV < AE <0.05 GeV, 5.275 GeV /c* < M, .< 5.285 GeV /c*, T, > 0.7
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Where I’ is the partial decay width for the corresponding decay.

b tagged:
b-flavor charge:
g and purity for
flavor charge .
The signal yield
and A.p are
extractedvia an
unbinned
extended
maximum
likelihood fit to
four categories
of events
described by
probability
density
functions.

Acp = +0.14 £+ 0.36(stat) £ 0.10(syst)
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Confidence limit on ¢,
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0.7 constraint from Belle
) 0.6F data*!
\,'_J 0.5
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Combine results with Belle’s earlier measurements of
B° - t*n~and BT - ntr°to exclude the CP-violating
parameter ¢, from the range 15.5° < ¢, < 75.0°

at 95% confidence level

Black dashed line
@95% confidence level
15.5° < ¢, < 75.0°

*1 ). Dalseno et al. (Belle Collaboration), Phys. Rev. D 88,
092003 (2013).
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Summary: B® - °%xY

Br(B° - n°n%) =[1.314 0.19(stat) + 0.19(syst)]x107°

Acp = +0.14 + 0.36(stat) £ 0.10(syst)

Combine results with Belle’s earlier measurements of
B° - n*tn~and B¥ - n1°to exclude the CP-violating
parameter ¢, from the range 15.5° < ¢, < 75.0°

at 95% confidence level
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BY 5 KtK—r®

Event selections:
e )

A K — m likelihood ratio is used:
Rg/m = Lx/(Lg + Ly)
Rk /z > 0.6 are kaons
_ Rk /7 < 0.4 are pions )

/" Two kinematic variables are used to distinguish signal from background: )

MbC = \/Et?eam B |p—B>|2C2
AE = EB - Ebeam

\_ M, > 5.24 GeV /c?, —0.3 GeV < AE <0.3 GeV )
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A large Acp are seenin My +,-< 1.5 GeV/c?.

Differential
branching fraction
(left) and
measured A.p
(right) as a function
of M+ .

Red squares with
error bars:
expected signal
distribution in a
three-body phase
space MC.

Confirming the observations by BABAR and LHCb.

Acp = —0.90 + 0.17 + 0.03 with 4.80 significance for M+ - < 1.1 GeV/c?



dB/dM (c*/GeV)
[\*)

B 5 KK~ 7

M, (GeV/c?)

Br(B* - K*K~n®) = [5.38 + 0.40(stat) + 0.35(syst)]x107°

We integrate the differential branching fractions over the entire mass range to obtain
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the inclusive branching fraction.
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The weighted average A.p over the entire M+ - region is



Bi

Ref: PRD 96, 031101(R) (2017)

> KtK—n®

* To understand the origin of the low-mass

dynamics, a full

experiments wit
LHCb and Belle |

Dalitz analysis from
N a sizeable data set, such as
, wWill be needed in the future.




Summary: BT
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> KtK—n®

Br(B* - K*K~n%) = [5.38 + 0.40(stat) + 0.35(syst)]x107°

Acp = —0.170 + 0.073 + 0.017

Acp = —0.90 £ 0.17 £ 0.03 with 4.80 significance for M g+ - < 1.1 GeV/c?

the origin of the

low-mass dynamics

w

should be checked

[ )

in the future.
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Summary
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Br(B° - %70
= [1.31 £ 0. 19(stat)
+ 0.19(syst)]|x107°

r'(BY -» n°n°) —T(B® - n°n?)

['(BY —» mom0) + I'(B® —» mOm0)
Acp = +0.14 + 0.36(stat) £ 0.10(syst)

Acp =

Combine results with BeIIe’s earlier
measurements of B® > n*w~and BT -
tE1% to exclude the CP-violating

pa rameter ¢, from the range

15.5° < ¢, < 75.0° the origin of the low-mass dynamics should
Q%% confidence level Nchecked in the future. /

CP —

Br(B* - K*K-n*)=[5.38+
0.40(stat) + 0.35(syst)]><10 6
NB ->K K*'n?)—NBT*>K*K™n™)
N(B-> K Ktn-)+ NB*->K*K—n%)
Acp = —0.170 £ 0.073 £ 0.017

Acp = —0.90 £ 0.17 + 0.03 with4.80
significance for M+ - < 1.1 GeV/c?




