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 Hints of Lepton Flavor Universality Violation (LFUV) In b — sff and b — clv
transitions from LHCb and B-factories.
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* The relevant semileptonic transitions can also be probed in pp collisions but in a
different energy regime.

* Non-resonant interactions: search of "fat" tails in di-lepton production
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Constraining new physics using collider observables
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 Parameters can be constrained by comparing the
results of pseudo-experiments to data.

* Hard task : evaluate uncertainties
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EFT example: bc — $v

« EFT at the O(TeV)scale can accommodate both anomalies. [Di Luzio, Nardecchia *17]
 Lagrangian defined in term of 5 Wilson Coefficients:
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« Full cross section obtained by convoluting with PDFs — Suppressed for heavy quarks
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EFT example: bc — $v

» Bounds of the same order than flavor ! gs,| < 0.5
« ATLAS at 139 fb~1 strangely equivalent to CMS at 36 fb~2. [Marzocca, Min, Son, “20]
. . o . [Greljo, Camalich, Ruiz-Alvarez, "18]
— Systematics on the tau reconstruction efficiency cannot be ignored. [this work]
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« Can we really trust the EFT at such high scales ?



Example of full model: R,

£R2 — ngZRQZRj + yz‘jﬁR@R;LJ -+ h.c. \b\/

See [Becirevic et al. "18] for full model.
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 We take mp, = 1.4 TeV and a particular Yukawa structure that can explain the charged
current anomalies

 The total cross section is ~30% smaller than the EFT cross section after matching.
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 How much weaker should the constraints be? 15%? cr “CH “oT




Example of full model: R,

» The 30% difference in cross section only holds

/ | 5 1=y for the full cross section
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Discussion of EFT validity
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Bin1l: pr €[0.2,0,5] TeV « Even without p cut, Bin 3 dominates in the analysis — Effective cut.

Bin2: pr€[0.5,1.0] TeV . .
Bin3: pr > 1.0TeV * 2 solutions:

 Restrict the EFT fit to low p — Loses significance

See also [Iguro, Takeuchi and Watanabe 21]

* Require the mass of NP to be high enough

— Focus on the cases of the larger mass scale of NP



Conclusion

 Hints of LFUV in B decays strongly support the presence of NP.
» Since the cross section increases with energy, NP signatures could be seen at high-p;.
« Hight-p, searches can be competitive with flavor observables.

The usual EFT approach can be used, but special care must be taken when
Interpreting the obtained results if the hight-p, and NP scales are not sufficiently
separated.

Easy to over constrain the NP (tau efficiency, real cross-section smaller than the EFT)

Inclusion of the propagation of the mediator in the simulation leads to more
conservative but more reliable bounds.

Thank you !



