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Recap from last showing

Cure continuum by reweighing the MC using off-resonance
data extended in CS range, based on momentum spectra.

Extract a pure BBbar sample subtracting the off-resonance
CS-extended data.

Today (redone with MC15/proc13-buckets26+):

- validation of this reweighing on sidebands

- investigation of Dp: can we use this?

- test on the Moriond dataset (proc12-buckets16-25)

Additional fix: now applying best-candidate selection (BCS)
everywhere, was not applying on off resonance data previously.



Continuum weights
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Get 2Dx2D weights from these distributions.



BBbar weights
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Get 2Dx2D weights from these distributions.
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Fit with reweighed continuum
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Fit with reweighed continuum
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Can we use the B—D0p?



Another pure BBbar

Tight cut on the DO mass peak: continuum ~1%.
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Discrepancies due also to the wrong signal/background ratio in MC.
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Candidates per 8 MeV

Normalized
Residuals

Adjust signal proportions

Fit AE in data to extract real signal/background proportions.
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Is D%+ a good p*p9 proxy?

Data/MC ratio in Dp signal region and pp sideband continuum-subtracted.
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No, the mismodellings are different. Stick to BBbar from sidebands.
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Fit of Moriond22 data



Validate continuum

Comparison of MC distributions in signal region and sidebands.
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Continuum in sideband is a good proxy for continuum in signal region.
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Angles and ’s momenta — BBbar

Comparison of MC distributions in pp and Dp signal region, and pp sidebands.
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BB in sideband is a good proxy for BB in signal region.
Neither BB in sideband nor D% is a good proxy for signal.



Default MC Moriond 2022

Fit of Moriond22 data using MC14 shapes. AE and m(p) shifts taken from Dp.

Nothing is reweighed.

er 15 MeV
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Rewe

Fit of Moriond22 data using MC14 shapes. AE and m

Candidates per 15 MeV
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Status

Mismodellings are still visible in angular distributions
when fitting Moriond 2022 data.

Continuum is fine.

BBbar is also fine, at most not optimal.
Fit in the sidebands validates this.

Can’t use neither sidebands nor Dp to cure signal.

16



Next steps

Continuum and BBbar mismodelling can be due to discrepancies in
composition, decay modelling or acceptance/efficiencies.
Signal mismodelling to wrong decay model or acceptance/efficiency.

The fit to the Moriond22 data is discrepant in the angles: either from
signal mismodellings, or for fit effects due to either shape.

Next steps:

1. estimate a systematic (using Moriond22 data) associated to this
configuration;

2. Explore cutting at higher 1i°® energies;

3. Try to extracts correction for signal using other channels (D%,

DOPO! J/l//poi "');
4. Still thinking...
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more
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Discrepancies Iin angles
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Fit of data using shapes from MC
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B-— DO(— K-1t+)p-(— 11-119)

Compare different shapes in MC (hormalized to same area)
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Patched for Moriond 2022

Fit of Moriond22 data using MC14 shapes. AE and m(p) shifts taken from Dp.
Everything is reweighed with inclusive weights from angles in sidebands.

220 FBelle Il (preliminary)

200 f L dt=189.25 b
180 |
160

140

- Belle Il (preliminary) 200 F Belle Il (preliminary)

180
160
140
120
100

80

60

f L dt = 189.25 fb" f L dt = 189.25 fb"

per 27.0 MeV/c?

S

—
o
S

date
(0]
o

Candidates per 15 MeV

[
()]
o

Candidates per 27.0 MeV/c?

— ’:’:
SEEESS L B ORI R LRI AR KKK LLKK otels
SRR e e RO 5% SRS RIS BRI BRI $506%
XX hos SRR Lo} 0% XXX R RR KK KX RIXHARIRIRIRAS RRIR KRRHHRLRHHRRIRIIRRR URRINN X o 0 RRIRIRIRRIARIIRIRIRARKANKS 0RRHRRHRRRIILRRRIHRRK
o208 OOTS IR % RIS 3 2RI IR OIIIRERRRRRRRRIRE X O30
30000 RO ooleleleletetetetetetets R RS otoletelstetetetety POCOBIRRS SR RRRRRRRKRRRRRK R
e e R R R R R R R R LR LR RAXIIHAUKRAKRK, AN A AAAN NN -_— e el e AN AN RS RSN A NN N e e e e

o = o] = ° =

©g OF.r it gt I oLl = S IR JUNN SRR SN ARSI S NURAN Y U oo OF- ottt ol
Og -4t og -4 | | | O&) -4 | | !

zZ zZ P

0.65 0‘.1 0.15 0.6 0.7 018 O‘.9 1 0.6 0.7 018 019 1
AE [GeV] m(z*7°) [GeV/c?] m(z*7) [GeV/c?]

Data

Fit result
Signal long
Signal trans
Self x-feed
BB bkg
B— f X
B— pnx
B— ag
Continuum

700 Belle Il (preliminary) [ Belle Il (preliminary) i Belle Il (preliminary)

[e2]

o

o

a

o

o
|

- f L dt = 189.25 fb"

[ _ -1
soo b B det_189.25fb

(o)
o
o

500 k- 400 |-

BRLEANRE:

N
o
o

400 |-

300 |- 4

w
o
o

300

Candidates per 1.0
Candidates per 0.1
Candidates per 0.2

200

200

200

100

—_

100 00

ks
RIS
RIS
RIRRERRS
ORISR
I e et
et e et oSt IO titee
R
RN A
L p— ]
AN

]

o

IRt X

T Wt K
SRR

SN

e AR e e

o0t s

gl - gl - ° -

oo OF. ot byl oo OF.c g oo ORI ey
5(1)—4*‘”\”‘\” . R R RN RPN B 5(1)—41 L 60)—4*‘ X .
zr S S

1 08 06 04 02 0 02 04 06 1 08-06-04-02 0 02 04 06 08 1
1
FBDT Cosep+ COSE)po



