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Motivation

In the SM, the decay B0 → K 0
s π

0 proceeds via b → s loop diagrams.

Such FCNC transitions are highly suppressed in the SM and sensitive
to non-SM particles appearing in the loops.

Sum rule relation for B → Kπ decays
IKπ = AK+π− +AK0π+

B(K0π+)
B(K+π−)

τB0

τB+
− 2AK+π0

B(K+π0)
B(K+π−)

τB0

τB+
− 2AK0π0

B(K0π0)
B(K+π−) = 0

Predicting AK0π0 = −0.17± 0.06 (Phys.Lett. B627 (2005) 82-8)
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Recap till Moriond
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Analysis construction

2D (Mbc ,∆E ) Extended Fit
Extraction of branching fraction B

Extended unbinned maximum likelihood fit to determine yield info of
signal, rare B & continuum background

Fixed params: shape parameters of PDFs

Gaussian constraints:
→ Nrare : from know rare decays ( see backup p. 5)
→ ∆E shift: µ and σ from B+ → K+π0 (ONLY ON DATA)

Floated params: qq ∆E slope, B

(Mbc ,∆E ) × q Fraction Fit
Extraction of direct CP asymmetry AK0π0

CP-eigenstate: flavor tagging to determine tag-side B’s flavor

Simultaneous fit over 7 flavor tagging r-bins

Floated params: AK0π0
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B exatraction

BELLE2-NOTE-PH-2020-046

N(B0 → K 0π0) = 45+9
−8

B(B0 → K 0π0) = [8.5+1.7
−1.6(stat)± 1.2(syst)]× 10−6
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AK 0π0 extraction

Time-integrated method

Psig (q) = 1
2 .(1− q.∆wr + q.(1− 2wr ).(1− 2.χd).AK0π0)

7 r-bin simultaneous CP-fit

χd :time-integrated B0 mixing probability (external input)

Flavor parameters(wr ,∆wr , εr ) from [BELLE2-NOTE-PH-2021-001].

Assume null Arare
CP + continuum flavor symmetric

BELLE2-NOTE-PH-2020-046
AK0π0 = −0.40+0.46

−0.44(stat)± 0.04(syst)
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Ongoing work
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Time-dependent analysis

Neutral B meson pairs are produced in the process Υ(4S)→ B0B̄0

One of these B mesons decays to a CP eigenstate fCP and the other
to a flavor-specific final state ftag

P(q,∆t) = e
−|∆t|/τ

B0

4τB0
[1 + q{A cos(∆md∆t) + S sin(∆md∆t)}]

The key challenge arises due to the absence of primary charged
final-state particles at the B decay vertex

We calculate ∆t as (zrec − ztag)/βγc

(S.Hazra) B0 → K0π0 June 23, 2021 @B2GM 8 / 18



∆t uncentainty(∆terr) study
Selection criteria

B0 → K 0
s π

0

Criterias are taken from BELLE2-NOTE-PH-2020-046

For CP-side RaveFit: IP constraint and only K 0
S vertexing

For tag-side : IP constraint

B0 → J/ψK 0
S (as control chanel)

Criterias are taken from BELLE2-NOTE-PH-2020-038

double-peak structure !
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∆terr double peak
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The second peak due to K 0
S decays outside VXD giving less number

of hits.
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Validation

Plans

To validate time-dependent framework, first reproduce the
BELLE2-NOTE-PH-2020-046 results

Unblind time-independent analysis on Moriond sample and compare
BF and ACP results

Current status & strategy

All selections are same except raveFitter for B0 vertex reconstruction
to take only K 0

S

raveFitter is only option to vertex using only K 0
S

Follow the same fitting strategy both for branching fraction and ACP

measurements.
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Results
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Parameter 62.8 fb−1 MC cocktail

B.F.(×10−6) 8.27+1.53
−1.44

Nqq 182.1+14.4
−14.0 (exp.=180)

Nbb 12.6+1.06
−1.09 (exp.=12)

qq̄∆E slope −0.8240+0.469
−0.461

AK0π0= 0.342+0.460
−0.472

BELLE2-NOTE-PH-2020-046

We believe small diffrence due to (raveFiter + our CS weight file), investigation is going on.
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Signal ∆t Modeling

Apply cut ∆terr < 2.5 ps

B-Physics PDF convolved with a double gaussian:

Psig (∆t, q) = exp
−|∆t|/τ

B0

4τB0
([1− q∆w + qµi (1− 2w)] + [q(1− 2w) +

µi (1− q∆w)](ACP cos(∆md∆t)− SCP cos(∆md∆t)))
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Summary & plans

Summary

Shown the recap of Moriond resuls.

Time-dependent analysis recent development and strategy.

Plans

Develop the time-dependent part on B0 → J/ψK 0
S decays using only

K 0
S vertex.

Repeat the time-independent analysis on Moriond data sample with
∆terr < 2.5 ps

ACP & SCP measurement

Two groups are working on B0 → K 0
s π

0 time-dependent analysis

More results will follow in coming days.
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Thank You
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Backup
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∆terr vs. Hits(VXD + CDC)
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We plots number of hits in VXD and CDC to find out the double
peak structure in the ∆terr distribution.
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∆terr vs. Hits (SVD +PXD)
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We plots number of hits in SVD and PXD to find out the double
peak structure in the ∆terr distribution.
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Pull distribution
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Pull distribution shows similar behaviourn for both signal and control
chanels.
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