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Introduction
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Introduction
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[M. Tanaka, R.Watanabe, New physics in the weak interaction of B - D*) 71 ]
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https://inspirehep.net/literature/1206631
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F (D*) = 0.60 + 0.08 (stat) + 0.04 (syst)

Results consistent with SM prediction at 1.60 — 1.80

The signal yields obtained in the bins of

cosfpe were re-weighted with the
following scale factors (s)) to correct for

acceptance variations.

Correction factors s; extracted from MC
assuming Standard Model decay

dynamics
COSbhe S
(-1,-0.67) 0.98 + 0.01
(-0.67,-0.33) | 0.96+0.01
(-0.33,0) 1.08 + 0.01

Karol Adamczyk. PhD thesis, [arXiv:1903.03102] (Belle Collaboration)
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Current measurements: angular characteristics

D* polarisation at LHCb (2023) T polarisation at Belle

BY = D*~ 7ty B — D*rtu,

A A (7r0)1/7— T > T Vs, P Vs

F.(D*) = 0.43 + 0.06 (stat) + 0.03 (syst) P- =-0.38 + 0.51 (stat) + 0.20 (syst)
Compatible with SM predictions and with Consistent with SM prediction at 0.60

Belle results. [PRL118 211801 (2017), PRD97 012004 (2018)]
[arXiv:2311.05224v1] (LHCb Collaboration) (Belle Collaboration)

Both measurements performed assuming Standard Model decay dynamics.
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Goal of this analysis

e Enhancing experimental constraints on B — D* v by precise measurements of angular

observables.

e Focusing on F, (D*).

Specific goals

¢ Model-independent corrections for acceptance effects
e Increase stastistics w.r.t. previous Belle analysis:

e combined analysis of Belle and Belle |l data
e adding charged B channel: B* — D* v
e including more D decay channels in the analysis

o Perform measurements in several g2 bins
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Kinematic variables

e g* - effective mass squared

of the 7v system

o Ope(D*) - angle between D

and B in D* rest frame

1 dr 3 L L
T dcosry(D*) _ 4 [ZFL(D ) €0S"Ohei(D™) + (1~ FL(D*)) Sin“Oper(D )]

g* and coste(D*) can be reconstructed at B-factories with hadronic decays of Biag
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Acceptance effects
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Generated (black) vs. recon-
structed* (red) q2 and cos6pe (D*)
distributions for Belle (top) and
Belle Il (bottom).

*True kinematics is

used for

reconstructed events.

Decay channel: B® — D** 775,
D** D0ﬂ,+

T = Lbipvr

Signal decays generated assuming
Standard Model decay dynamics.



Efficiency map

1. Pick four variables that characterize the decay

and can be reconstructed experimentally:

o C0Sbpe(D*) - cosine helicity angle D*
2 Z:%L z:%
e g° - four-momentum transfer squared o o
. . T R
e E4-normalised ~ daughter energy . = )
e cosfy - T daughter polar angle i:jl_,_:— i J—J—I

D10 GE s s T 56 08 08706 04 02052 04 b 0w
E cost

9

2. Create a 4D efficiency map by dividing recon-

structed histograms by generated ones. o .
1D projections of 4D efficiency maps. Each

Nl’ﬁj N?;’;, variable was divided in 5 equidistant bins.
Wi = .
i N;FIJ.EI” Nree Plot generated for Belle geometry, using
Njjk - number of events per bin Standard Model decay dynamics.

Niot - total number of events
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Reweighting

3. Reweight reconstructed
distributions using wjy; to
recover generated observ-

ables.
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Generated (red) and reconstructed + reweghted distribu-
tions (blue). Plots made on independent sample gener-

ated with non-SM decay dynamics.



Semitauonic B-meson decays currently on spotlight

Improving experimental results for angular analyses can be useful for inter-

pretation of current anomalies

Studies on signal MC show the D* polarisation measurement is challenging

due to large acceptance effects

We plan to apply model-independent acceptance corrections not considered

previously
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