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Recap

Last time:

~ Study of XZv sample composition. Find a sideband enriched of these decays.

Split the gap modes into DWzzfy and DOnfy templates.

Split the “real D” background to constrain better the sub-components in the sideband

region (inclusive D decays, fake leptons, secondary...).

~ Test a simultaneous fit between the electron and muon samples in the sideband region to

constrain the XZv and real D components.

Presented these results at the last SL meeting [talk@SLmeeting].



https://indico.belle2.org/event/12225/contributions/79371/attachments/29417/43482/talk_WG1_020724%20.pdf

Sideband region

Found a cos@gy sideband region [-12,-3] to validate these decays.

Divided the XZv component in different sub-components:
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Data/MC disagreement observed in the cosOyy sideband.



Fit results

The simultaneous fit returns the following results:

v> =103.6, dof = 388

Fit parameters Constraints Fit results Fitted/Expected

(0.73 +- 0.08)%

NN (0.64 +- 0.10)%
TN (0.28 +- 0.04)%  (0.29 +- 0.04)% -0.25 1.03
SN (013 +-0.03)%  (0.13 +- 0.03)% 0 1.05
TN (0.32 +-0.03)%  (0.33 +- 0.03)% -0.33 1.03
10V TE N (0.30 +- 0.13)%  (0.25 +- 0.08)% 0.38 0.85

ZACEIUSIZN  (1.80 +- 1.80)%  (0.19 +- 0.12)% 0.89 0.11

Data returns a smaller BR values for the gap modes, in particular for D(*)mﬂy decays.
Use the fit results to scale the D** and real D components.



Other comparisons

Data/MC agreement: DYev sample o

Check data/MC agreement after scaling D** and real D components according to the fit results.
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Data/MC agreement improves after scaling D** and real D components. 5



Next steps from last time

> Rescale XZv and real D background using these sideband-fit results and check the data-MC

agreement of several distributions (but fit variables) in the signal region (done).

~ Consider either to make a simultaneous fit of the signal and sideband regions (ongoing) or

to use sideband-fit results in the signal-region fit. (done: it works but the data/MC

disagreement in (p7, p7, cosfgy) is still there — focus on this).

~ Redo simulation/toys studies with new sample composition (following latest improvements)

to confirm all previous results (e.g. unbiased estimates) for form-factors, V_,, BR, 1, _/fqo.
(To do)

- Start working on systematic uncertainties. (To do)



Data/MC agreement



Data/MC agreement: fit variables

The greatest data/MC disagreement is observed for the DYv sample.
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Last month, | investigated a lot the possible causes of this disagreement w/o finding any solution.

Since all these variables are correlated each others, | focus on cos@zy in which the disagreement
is more evident.

KLk n2 902
2EGES, — mg — mp,

21§ 1P

cosOpy =

EX = Ecyg(beam)/2

Could the disagreement be due to the E,,((beam)?



Data/MC agreement: £ /¢
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Observed a large data/MC disagreement.

Reweight the fit variables according to the weights from E;,(beam) distribution.



Data/MC agreement: fit variables
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Data/MC agreement: fit variables

Before Reweight Before Reweight
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Data/MC agreement: Der sample
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Data/MC agreement: sideband region
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It has an impact on the previous D** BR determinations.
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Summary

Found a data/MC disagreement in the E,,((beam) distribution.

~ Reweight the fit variables according to the weights evaluated by using the E,((beam)
distribution. Observed an improvement of data/MC agreement in my signal region.

Next steps

~ Repeat the simultaneous fit in the sideband region to validate in data the D** modelling
and real D after reweighting also the pg,puj distributions.

> Rescale XZv and real D background using the sideband-fit results and check again the

data/MC agreement in my signal region.

14



Backup

15



Data/MC agreement: D~ er sample

Check data/MC agreement after scaling D** and real D components according to the fit results.
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Data/MC agreement: Do,uu sample

Check data/MC agreement after scaling D** and real D components according to the fit results.
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Data/MC agreement: D~ uv sample

Check data/MC agreement after scaling D** and real D components according to the fit results.

Before After Before After
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Data/MC agreement
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