technische universitat UNIVERSITE
dortmund Lm Clermont Auvergne

Heavy-meson reconstruction at the FCC-ee

Update Talk

Kevin Kroninger! Romain Madar?, Stéphane Monteil> and Willy Weber!2

ITU Dortmund University, Department of Physics, Dortmund
2Université Clermont-Auvergne, Laboratoire de Physique de Clermont, Clermont-Ferrand

Clermont-Ferrand, 15.5.2025

Porllcules
?C h FUTURE | P ot
FJ Department CIRCULAR P o’ @
Of PhyS|CS COLL'DER LObO/OLO‘fedEPhyS\quedeC\ermonk

1/14



Repetition: Origin of the D°

e Goal: Consideration of CP violation

® Problem: Need to know if reconstructed D° was particle or anti-particle
e Solution: Focusing on the D° produced from D**
® In an inclusive eTe™ — cC sample: ~ 24%

D*T - D%t D* - DOg—

e Charge of the additional pion correlates to nature of the D°

® Potentially reducing background events in signal region
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Repetition: Where we stand

® Reconstructed D? peak from the inclusive cZ-sample
® Found D** — D%z events, but no peak
e Using D** decay to label D° and DO
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New method to identify peak

® Fitting background distribution to estimate background in each bin

o _
cand

¢ Considering (D Dgg—fit) to visualize signal peak

Reconstructed invariant mass of DO [cos(a) bt 0.9]: 3946 (2.0)
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Using new method for D* peak

e Considering (D}, — DZ;’_ﬁt) to visualize signal peak

® Bad result, because signal is in the order of magnitude of background uncertainty

Reconstructed invariant mass of Dstar [cos(a) bt 0.9995]: 2651 (0.34)
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Handling the D** peak

® D** signal is in the order of magnitude of background uncertainty (100 Mil. events)

Bi

inned Dstar-signal [N=2821 (3508), p = 2011.36 MeV, o = 58.13] [cos(a) > 0.9995)
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More statistics: D*" peak

e With more statistics (N=250 Mil. events), signal becomes more significant
e Signal grows linear with N, background with v/N

Nevents = 100 Mil.
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More

statistics: D*" peak
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More statistics: D° peak

e Considering (D Dgg_ﬁt) to visualize signal peak (250 Mil. events)
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Do a better selection to decrease Np,ckground - Reduce combinatorics

To achieve: Nsjg > 30y = 31/ Npg
® More statistics
— Using all avaible
e Wider binning
— Maximize resolution

® Better selection (cuts)

Simple selection:
¢ Only D%candidate with the biggest momentum
® Choose 70 with smallest angle to this D°

® npx=nNpo X N+ =1x1=1
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Plot mass difference Am = m(D*") — m(D°)

® Considering the mass difference reduces the impact of statistical fluctuations, leading

to improved signal-to-background ratio
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Plot mass difference Am = m(D*") — m(D°)

* Reducing background by setting requirement 1.8GeV < m(D°) < 1.93GeV to the
choosen D° candidate
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Plot mass difference Am = m(D*") — m(D°)

® Result of (Amcang — Ampg_si) for 50 Mil. events
e Fit data next to signal region with F(x, a, b,c) = a(l — e?)e~ x H(d)
® Selection and fit are both WIP
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Summary & Outlook

* Mass difference Am = m(D**) — m(DP) is the variable of interest
® With right relation of Nsjgna and Npackground Peak can be reconstructed

® More statistics — Using all avaible
® Wider binning — Maximize resolution
® Better selection (cuts) — Optimize with MVA?

Thanks for listening!
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