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B factories
▶ The B factories ran from 1999 to 2010.
▶ They recorded over 1.5ab−1 of data (1.25× 109B̄B).
▶ Provided the experimental evidence that led to the 2008 Nobel prize

“for the discovery of the origin of broken symetry which predicts the
existance of at least three families of quarks in nature”.
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Prospects for New Physics at Belle II

▶ There is still room for new physics contributions (FCNC,LFV,B → τ
tree level NP, new sources of CPV)

▶ Search for NP in the flavor sector at the intensity frontier, provides a
probe for beyond the TeV scale.

▶ Signatures of new particles or psocesses observed through
meaurements of suppresses flavor physics reactions or from deviatons
from the SM predictions.

▶ Belle II physics program is much more than just CKM:
▶ Lepton Flavor/Number Violation (LFV)/(LNV)
▶ Dark sector searches
▶ QCD exotics
▶ etc.
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The Belle II Experiment
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SuperKEKB
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The Belle II Detector

EM Calorimeter: CsI(Tl) waveform
sampling (barrel + endcaps)

e− (7GeV)

Berillium beam pipe,
2cm diameter

Vertex Detector: 2 layers pixels
(DEPFET) + 4 layers 2-sided Si
(DSSD)) Central Drift Chamber,

He(50%) : C2H6(50%), fast
electronics

e+ (4GeV)

Particle Identification: Time of prop-
agation chamber (barrel), Aerogel
Cherenkov Counter (forward)

KL ans µ detector: Resistive
plate counter (barrel), Scintilla-
tor+WLSF+MPPC (end-caps)

Belle II strengths:
Neutrals: missing E, π0, γ, etc.
Many-particle decay modes.
Entangled state production.
Tagging using other B

Prospects for the Mexican Collaboration at Belle II
J. Martínez Ortega Reunión Red FAE 9 /22



Physics at Belle II
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Physics Goals of Belle II

▶ CPV in B decays,
▶ B/Bottomonium spectroscopy,
▶ CPV in charmed mesons,
▶ QCD,
▶ Semileptonic decays,
▶ Charm/Charmonium spectroscopy,
▶ BF(B+ → τ+ντ ). Extra Higgs?
▶ Confirm or resolve R(D∗) : R(D) excess in

R(D(∗)) = BF(B+ → D(∗)τ+ντ )/BF(B+ → D(∗)ℓ+νℓ).
▶ Evidence for Lepton Flavor Violation,
▶ Heavy Majorana neutrino through ∆L = 2

▶ FCNC in new decays?
▶ Dark photons, or other light dark matter?
▶ Many more.
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Observables

Urquijo, Phillip,
Physics prospects at the
Belle II experiment, Nucl. Part.
Phys. Proc. 263-264 (2015), pp 15-23,
10.1016j.nuclphysbps.2015.04.004

Prospects for the Mexican Collaboration at Belle II
J. Martínez Ortega Reunión Red FAE 12 /22



Mexican Collaboration at Belle II
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Jaguar
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Monitoring

M. Hernández-Villanueva
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TAUOLA

▶ MC simulator for τ decays,
▶ Belle II Analysis Software Framework, basf2, includes an old

version, not allowing to include new models,
▶ The latest version of TAUOLA performs a fit on experimental data,

having less systematic uncertainties than theoretical predictions.
▶ The goal is to be able to include new models without modifying the

code, using the lates version,
▶ We are working to update the TAUOLA version used in KKMC

included in basf2,
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Lepton Number Violation, B0 → D−π−ℓ+ℓ+

▶ ∆L = 2 decays, signal of Majorana neutrinos.
▶ Assuming lepton universality, it is possible to write BR as:

BR(B0 → D−π−ℓ+ℓ+) =
1

(ΓN/|VℓN|2)
|VℓN|2f(mN), (1)

where (ΓN/|VℓN|2) it is been estimated, and f(mN) only contains
measured parametes, except for mN.

▶ Sensitivity study in
BR(B0 → D−π−ℓ+ℓ+) probably will be
published in Belle II Physics Book.

▶ UAS group is working on
BR(τ− → π+ℓ−ℓ−ντ ).

M. Hernández-Villanueva

¹N. Quintero, G. Lopez Castro, and D. Delepine. “Lepton number violation in top quark
and neutral B meson decays”. In: Phys. Rev. D84 (2011). [Erratum: Phys.
Rev.D86,079905(2012)], p. 096011. doi:
10.1103/PhysRevD.86.079905,10.1103/PhysRevD.84.096011. arXiv:
1108.6009 [hep-ph].
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τ → η(
′)πντ , Second Class Current

▶ This process is suppresed in SM,
▶ However they can also proceed from a charged Higgs Mechanism.
▶ M. Hernández-Villanueva is creating the analysis tools to measure it

in Belle II detectos.

P. Roig

²Pablo Roig. “Towards the (Mexican) discovery of second class currents at Belle-II”. . In: J.
Phys. Conf. Ser. 761.1 (2016), p. 012067. doi: 10.1088/1742-6596/761/1/012067.
arXiv: 1608.02538 [hep-ph].
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τ decays

Also plan contribute in LFV in τ decays.
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Quarkonium
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Conlusions
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Conclusions

▶ Mexican Collaboration in Belle II is having a significant contribution,
▶ Contributions in Computing, Hardware, Software and Analysis,
▶ We have a strong theoretical group propossing interesting ananlysis,
▶
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