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Analysis overview

» Selection
 Final state particles (K, m,y, etc..)
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Background

Background rejection
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Signal efficiency

-Continuum background rejection

« For continuum bkg. (qq = u,d, s, c)
« Using multivariate tool (MVA)

e
* Signal extraction

 Energy difference: AE = E5 — Epeam
« Beam-energy-constrained mass:

Mbc = \/Elgeam _ (pg/c)z

« Ez& pp = energy and momentum of the
reconstructed B in Y(4S) frame

* Eyeqm = beam energy

At = Az/Byc, Az = 100 um
By = boost factor 0.29 (0.45 @ Belle)



B lifetime measurement

e Demonstration of
 Vertex fitting tools

 Time resolution modeling

e Data set: 8.8 fb~1

« B > D* "t and B - D* " p*

. 2D fit (M, & AE)

e Results

* Tgo = [1.48 £+ 0.28(stat.) £ 0.06(syst.)] ps

+ PDG = [1.519 + 0.004] ps

* Belle = [1.534 + 0.008 + 0.010] ps (140 fb~1)
« Compatible with PDG & Belle result

- Signal extraction
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Flavor tagging

- q - r distribution for signal

« Determination of flavor of tag-side B 250 T
* Wrong tag fraction: w , 2019 (preliminary) « Data
- Tagging efficiency: €.¢r = €144 + (1 — 2wW) < 200 JLdr=a.?fb-1 e
* Results o :
* €qrf = [33.8 £ 3.6(stat.) + 1.6(syst.)]% 0 150
« Belle = [30.1 + 0.4]% (571 b~ 1) % _
« Good agreement with MC T 100l
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BOF))O miXiﬂg frequency - Signal extraction
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« Measurement of mixing fequency Amy
s Am, = Mpgo — Mpo
P(BB)-P(BB,BB)

Candidates / (0.002 GeV/c?)

* Apix(At) = P(BB)+P(BB.EB) = cos(Am At) g ]
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e Data set: 34.6 fb_l -At distribution
* BY > D™ (K*n~n~)n*t candidates g 200 etle 1t resmpeny) o
Do 1BO DK t B°B%/B"B
* Results g0l
e Amy = [0.531 + 0.046(stat.) + 0.013(syst.)] ps~? 2 sof
« PDG = [0.5065 + 0.0019] ps~? 7 ok
» Belle = [0.511 + 0.005 + 0.006] ps~* (140 fb™1) g oo
« Compatible the Belle result £ oK
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Time-dependent mixing
parameter (sin2¢)

« Measurement of sin2¢,

* Interference between BB mixing and CP
eigenstate decay

* b — ccs tree dominant decay

. _ P(E?ag)_P(B?ag) o .
Acp(At) = P8y )+ P (B = sin2¢,sin(Am At)

« Data set: 34.6 fb~1!
« BO 5 J/Y(IDKD (mtm™), where Il = ee, uu

e Results

e sin2¢; = 0.55 + 0.21(stat.) + 0.04(syst.)
« PDG = 0.699 + 0.017 (from b — ccs)

« Belle = 0.670 + 0.0.029 + 0.013] (711 1)
« Compatible with PDG and Belle result

- Signal extraction
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Charmless B decays
- B - nn

- AE distribution for B® > @~
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Charmless B decays
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0.48
0.39

(stat.) + 0.27(syst.)] x 107°

70F
60}
50F
40F
30F
20}
10

Belle I (preliminary) * Data
A —Total fit
Ldt=62.81b B 00

---antinuum
BB

05 =01 0 04 02

PDG
(5.12 + 0.19) x 10~

(5.5+0.4) x 107
(1.59 4+ 0.26) x 107°



Charmless B decays
- B —> ¢KO Data set: 34.6 fb™1

5D fit (AE, My, MV A output,m(K*K~), cos 0y 4)

» Measurement of sin 2¢/
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Charmless B decays
- B—> Kn,B — Khh
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Measurement of ¢,
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Low-momentum charged

hadron identification

* Improvement of particle
identification (PID)
using dE /dx from SVD
Low momentum charged particle

Main PID detectors: CDC, TOP and
ARICH

« D** 5 DYK nt)mnt and A - prr

e Results

Improvement of the overall PID
performance in the low mentum

region

-dE/dX vs p; scatter plot
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Time-dependent mixing parameter (sin 2¢-)

— B? - KJKJKS (Belle result)
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Summary

Belle Il Online luminosity Exp: 7-18 - All runs
« Measurement results to integrated luminosity  Offline process is ongoing
—_ B Recorded Weekly
eXtraCt CKM angles are T"'-.E 8 .. e f'ﬁﬂecordeddf=126-33[fb—1] SN NE— e | 120
Compal‘ab|e with Belle 2 | Results presented here used 100
= - 80
* Belle Il aims to collect 50 ab™* £ | Lo
data (Belle: ~1 ab™1) 8
o - 40
o - 20
« Improvement of detector and
analysis tools is ongoing s :
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PID performance
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¢3; measurement
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