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Physics motivation

® LHCb results, JHEP 01 (2015) 024.
Br(B® — J/yn) = 2.0 x 1074, 3.70, evidence
Br(B® — J/yn') = 2.6 x 107°, 4.7¢, evidence

® Belle results, Phys. Rev. D 85 (2012) 091102.
Br(B® — J/vn) = 1.2 x 107>, 6.3¢, observation
Br(B® — J/yn') =22 x 107°, 0.40, < 7.4 x 10~°, upper
limits

¢ In the PDG, the results from LHCb and Belle show poor
agreement. Updating the branching fraction of this
channel at Belle Il is crucial for comparing and
discriminating between various model predictions.

Fu Jen Catholic University, University of Sydney

Ofﬂuﬁl/ll"/m 3/15



Motivation
ooe

Analysis settings

® Release: light-2305-korat
® Reconstruct signal channel
BO - ]/lzbfﬁ”qnn/p'y

Sub-decay branching fractions
B(n — vy) 39.4%

B(y' — iy /py) 42.5/29.5%
B(J/p — €l (¢ =eorp)) 6.0%

® Data analysis with Belle II datasets.

Fu Jen Catholic University, University of Sydney
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MC Samples

Sample Amount

Signal MC 4 M events for official generated
(B — J/ s p- (100 k events for private generated)
;7;7”71 ) MC15_rd
Generic MC _1
(ete” — qq, Y(4S) — BB) Ldab
B—J/yX 5M events for each channel

(B% and B*) x (J/Wpee and J/¢yy)

Fu Jen Catholic University, University of Sydney
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Signal MC - Belle II, 100K events, selection requirements

track | dr < 0.5cm and |dz| < 2cm

et pidChargedBDTScore(11,ALL)>0.9
‘ui muonlD_noSVD > 0.9

e pionID > 0.01

0% loose

1 0.52 < M, <0.57 GeV/c?
energy asymmetry < 0.85

o° 0.6 < M+ - <0.95GeV/c?

1’ 0.94 < M+ -y < 0.975 GeV/c?
7' 0.9 < My, <1.0 GeV/c?

]/1P 29 < My+p- <32 GeV/c2

BO 5.26 < My, < 5.29GeV /c?

|AE| < 0.2 GeV

highest chiProb in tree fit (BCS)

Fu Jen Catholic University, University of Sydney
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Signal efficiency at Belle II

® Assumed B(B® — J/yn’) =22 x 10-¢*

Mode Efficiency (€) | Purity | Expect
BY = J /Yl 0, 17.78% | 69.50% | 2.4
BY = ]/, 29.10% | 70.48% | 4.0
B = J/Wecllnny | 2487% | 8252% | 1.9
B = /Yty | 3988% | 8255% | 3.1
Sum 2659% | 76.77% | 114

. S . number of signal candidates . .
Table 1: Here purity is defined as — —p-—roregre-— in signal MC.

352 M BB events in the Belle II dataset. Expect = Npp X €X
sub-branching fractions

*Belle, Phys. Rev. D 85 (2012) 091102.

K.-Y. Wu, S.-Z. Wu Fu Jen Catholic University, University of Sydney
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Main Peaking Background - Belle II

= Jrn’
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K+
0 gk
=P
200

150

Candidates

~0.20 —015 ~0.10 ~0.05 0.00 0.0 010 015
deltaE

Figure 1: Main distribution of peaking background is B’ — J/¢K*°

Fu Jen Catholi




MC Study
000000000

Further suppress the backgrounds - Belle II

® 7, energy >0.1 GeV (left)
* 71; binaryPID >0.8 (center)
* 7, binaryPID > 0.8(right)

BOo Ny | ke By oy | e

By~ n'p

Candidates
Candidates
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Fu Jen Catholic rersi y
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Further suppress the backgrounds - Belle II

® Majority of peaking background is from K** — K7 fake to
p — 7. To suppress such background, we perform a veto
assuming one of p® daughters is a K and re-calculate the
invariant mass and place a veto mass window as the
tigures below.

® The veto mass window is 0.85 < My« < 0.925GeV /c?

B = Jlyi+1-n0'py (==prry B> Jly+1-n'py (=1
14 JiK JigK*

N 8
6 6

4 4

2 H_,_,—:—"'_'Ikk 2 r’,_'_'_'_'_,_.—f,

0

0800 0825 0850 0875 0800 0925 0950 0875 1000 0800 0825 0850 0875 0500 0825 0850 0575 1000
kst0_veto_0 kst0_veto_1

Candidates
Candidates
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Further suppress the backgrounds- Belle II

® Use FOM to optimize the R; cut value.

® The FOM (Punzi formula = —<~—, where a=
( a/zryNy” W eTe 3)
Eooos é !””
0.0 0.2 0.0 0.2 0.4 0.6 08 2
(b)) 19

Fu Jen Catholic University, University of Sy
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ContinuumMC - Belle 1T

® The maximum FOM value is R, < 0.3.
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Summary

® MC study for B® — J /¢y’ is ongoing.
— Signal selections have been completed.
— Background study is currently in progress.
® R, > 0.3 has been studied.
® MVA will be utilized for the suppression of continuum
events.

Wu Fu Jen Catholic
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