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High Energy Physics - Phenomenology

[Submitted on 18 Dec 2017 (v1), last revised 15 May 2018 (this version, v2)]

One constraint to kill them all?
Luca Di Luzio, Matthew Kirk, Alexander Lenz

Many new physics models that explain the intriguing anomalies in the b-quark flavour sector are severely
constrained by B, -mixing, for which the Standard Model prediction and experiment agreed well until recently.
The most recent FLAG average of lattice results for the non-perturbative matrix elements points, however, in
the direction of a small discrepancy in this observable. Using up-to-date inputs from standard sources such as
PDG, FLAG and one of the two leading CKM fitting groups to determine AM$M, we find a severe reduction of
the allowed parameter space of Z’ and leptoquark models explaining the B-anomalies. Remarkably, in the
former case the upper bound on the Z’ mass approaches dangerously close to the energy scales already probed
by the LHC. We finally identify some model building directions in order to alleviate the tension with B; -mixing.

Comments: 12 pages, 5 figures. To appear in PRD, matches the published version up to the title
Subjects: High Energy Physics - Phenomenology (hep-ph)
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Yours sincerely,

Mz [TeV]

Updated B,-mixing constraints on new physics models for b — s£* £~ anomalies

Luca Di Luzio (Durham U., IPPP), Matthew Kirk (Durham U., IPPP), Alexander Lenz (Durham U., IPPP) (Dec 18,
2017)
Published in: Phys.Rev.D 97 (2018) 9, 095035 - e-Print: 1712.06572 [hep-ph]
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KO: strange particles || BO: Beauty particles B*,B: Beauty particlg DO: charm particles
CP violation in kaon decay CP violation in B° decay CP violation in B*, B? deca CP violation in D° decay
kTeV & NA48 BaBar & Belle LHCb LHCb

Phys.Lett.B 465 (1999) 335 Phys.Rev.Lett. 93 (2004) 131801 Phys.Lett.B 712 (2012) 203
Phys.Rev.Lett. 83 (1999) 22 Phys.Rev.Lett. 93 (2004) 191802 Phys.Rev.Lett. 108 (2012) 201601 Phys.Rev.Lett. 122 (2019) 211803
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K?: strange particles || B?: Beauty particles BO.: Beauty particles

CP violation in kaon mixing Time dependent CP violation Time dependent CP violation

Cronin and Fitch BaBar & Belle LHCb
Phys.Rev.Lett. 13 (1964) 138 Phys.Rev.Lett. 87 (2001) 091801/2 JHEP 03 (2021) 075




