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Hadronic B decays
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Analysis workflow

~20% of hadronic events from ete™ are BB.

10 tracks/clusters on average — easy to trigger on

unbiasing variables (e.g. number o

f tracks)

Main backgrounds: ¢ e~ — gg (collimated jets): B

process due to misiD.

Reconstruction: all final state particle formed to B meson

Selection: event-shape variables based classifier to

suppress gq background; particle

Fit: usually on AE, M-classifier o

1D criteria

utput (C), etc...

Systematic uncertainties: toy studies, control modes

Validation & unblinding: validate

he full analysis on a

control channel; frozen all procedu

‘e when open box.
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¢, from B* — DK™ decays

ree-preCess

e CPV in the interference between

“ SK b . Vub . UDO b — ciis and b = ucs
W B W\K<'\‘ ) . Irreducible error in SM calculation ~107"
b — - C B . arXiv:1308.5663]
B e D’ K~ 3.3
,a ~ . . - . + WA. ¢p3 = (65.97352)° [HELAV],
favoread suppressed dominated by LHCDb.
40 F Belle It
 Depends on the D decay final states, different methods: = BF jL dt=128fb"
> :
» BPGGSZ: self conjugated multi-body decays, e.g. ——ip =
K0h+h— g
S [
« GLW: CP eigenstates, e.g. Kgﬂ'o, KTK~ 2

. GLS: SCS decays, e.g. KQK“_VZi
. ADS: CF & DCS decays, e.g. K¥r™+
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¢ with GLW method (CP eigenstates) 189 b1 5o
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¢, with GLS method (SCS)

B* - DK*,Dr* with D — Kg K*7x¥: SS: same-sign, OS: opposite sign. 101 T’lle o SS B - DK
- L dt = 362 fb
Two sets of results: in full D phase space and in the K*K region (expected 3§ 8F (Prelimina 362
s - reliminary) -1 R
large op). > of +777 SJ
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- 4_
In K*K region: L%’, -
N; APE = 0.055 + 0.119 + 0.020 U -
Dn (SS#&0S) SS T Ve - M - ) 2/
Np. ss 580 N5 os A5E =0.231 4+ 0.184 + 0.014, 8157012005 0 005 01 015
Agg Np, ss D OS Ag’; D A E (GeV)
NG N Agg' = 0.046 £ 0.029 + 0.016,
Dr SS Dr OS 10-_ Belle II 0S B_ﬁ DK_
- S L AGS = 0.009 £ 0.046 =+ 0.009, s P fraema
. . © 8 (Preliminary)
Nocssw. v VMo Rgg/"T=0.093+0.012+£0.005, = |
A%'“EKSS Nﬁkoség DK /D= g 6
N N Rqq = 0.103 = 0.020 = 0.006, & +
DK SS DK OS e 4l
() _
R{Jjog =2.412+0.132+£0.019, 5 [ .
Zhdlag
Consistent with LHCb’s, but not competitive. 815 X OO; 0005 s
Contribute to constrain ¢, in combination with other ¢h5-results from Belle and Belle II. | | T AE (GeV) ' |

; arXiv:2306.02940


https://arxiv.org/abs/2306.02940
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¢, results with B — zn

Loop-process
 The CKM angle with most poor
precision at the moment:

W.A. ¢, = (85.2173)° [HFLAV].

« Determined using B — pp, B — ar
Isospin analysis: using the Br and
Ap to reduce hadronic

uncertainties.

_ast year: ptp¥, ptpT[arXivi2206.12362,
2208.03554]

We have 7z results now.

For 71'071'0 achieve Belle Br precision using

only 1/3 of data.

Jnique Belle |l capability to study all channels.
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Isospin sum rule test in K«

IKn = ‘Q{Kﬁt‘ + .QfKo”+ )

* SM prediction: O within 1% precision. [Phys. L ett. B627 (2005) 82-88]
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Isospin sum rule test in K

BY - Ktn BT — KtV
Br = (20.67 £0.37 £ 0.62) x 107° Br=(14.21 £0.38 = 0.85) x 107°
Apsp=—0.072+0.019 £ 0.007 Acp=0.013 £0.027 = 0.005
BT —> K§n+ BY — Kgno
Br=(24.40 = 0.71 £ 0.86) x 1070 Br=(10.16 £ 0.65 = 0.65) x 107°
App =0.046 £ 0.029 = 0.007 Aqp=—0.06+0.15 % 0.05

All results agree and are competitive with world’s best.
0 f+—/()o

3r systematically limited, major ones: &

BY — Kgﬂ'o result combined with time-dependent analysis [arXiv:2206.07453]

More details in Michele’s talk today

—world’s best ACP(KSEO) = —0.01 +0.12+0.05 2:45 PM@Flavour.

e md
/U

Competitive precision to world’s best with 362 fb-1 data set.
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https://arxiv.org/abs/2206.07453
https://arxiv.org/abs/2206.07453

B — DKK{ study

B — D(*)KKQ makes up few % BR, but only

0.28% measured.

3 new observations modes (D7, D*O, D*_);

x3 precision of DY mode.

arXiv:2305.01321

B(B~ - D°K~K?2) =(1.89 +£0.16 £ 0.10) x 10~*
B(B° - D"K~K2) =(0.85£0.11 £ 0.05) x 10~*
B(B~ — D**K~K2) =(1.57£0.27+0.12) x 1074
B(B’ - D**"K~K2) =(0.96 +0.18 4+ 0.06) x 10~*

Improve simulation and help in B-tagging tool.

Weighted events/0.125 GeV

60F B— D°K'K?
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Summary

With 362/tb data set, new recent results from Belle |I:
o (), results with GLW, GLS methods.

e (), results with B — 7z, with 7 final states.

Get same level 3r(BO — noﬂo)’s precision with only 1/3 data set.

« Sum rule test in Kz: world’s best ACP(KgﬂO), competitive I precision.

. B— D(*)KKQ - there decay channels observed for first time.

More results coming from Belle |l Stay tuned!
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