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CKM factor cancels

Bulk of hadronic uncertainties cancel

e (D|cI'b| B) computed in LQCD for several ¢*'s

(D*|eI'b| B) in LQCD for several ¢*'s underway

Ry q° € [1,6] GeV* to stay away from ¢c resonances

When no LQCD result, use models (LCSR) but say so!

Control electromagnetism
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Exp: Rp =0.3404£0.030, Rp- =0.295£0.014

SM: Rp" =0.29340.008, Ry =0.257 +0.003



EFT - exclusive b — clv

Log = —2V2GpV,, [(1 + gv,)(CLyubr) Coy*ve) + gv,, (CrYubr)(Cy*ve)

+ 95, (cLbr)(CrvL) + g5, (€rbL)(CrvL) + g7 (ERUWbL)(f_RU“"VL)] + h.c.

o SU(3). x SU(2)r x U(1)y gauge invariance:
= gy, is LFU at dimension 6 (We¢grbg vertex).

= Four coefficients left: gv,, gs,, 95, and gr.




EFT - exclusive b — clv
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EFT - exclusive b — clv

Lo = —2V2Gp Vg [(1 + 9v,) (CLyube) ey ve) + gvy, (CrYubR) (€Y VL)

+ 95, (¢Lbr)(CrrL) + gs, (crbL)(CryL) + g7 (ERauubL)(fRo“”uL)] + h.c.
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EFT - exclusive b — clv
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Main worry remain the hadronic uncertainties in the D* case:
No lattice QCD study regarding the shapes of FFs

Keep also in mind the SD part of the soft photon problem is missing



EFT - exclusive b — st/
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Fit to clean quantities: B(Bs — ppu) and Ry (s EFT for b — st/
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What LQ scenario?

Model Rpey | R || Rpey & Ryev
Si=(3,1,1/3) | v X X
Ry = (3,2,7/6) | v e X
Sy =(3,3,1/3) | X v X
Uy = (3,1,2/3) | v / v
Us =(3,3,2/3) X v X

N.B. U is the only one to accommodate both!




From direct searches
Atlas and CMS 2018-2021

. LQ
Decays|Scalar LQ limits|Vector LQ limits| Lint
JjTT - - -
~ LQ bbr7 | 1.0 (0.8) TeV | 1.5 (1.3) TeV |36 fb~!
ttr7 | 1.4 (1.2) TeV | 2.0 (1.8) TeV |140 fb~*
jipp | 1.7 (1.4) TeV | 2.3 (2.1) TeV [140 fb~*
bbpp | 1.7 (1.5) TeV | 2.3 (2.1) TeV |140 tb~*
ttpp | 1.5 (1.3) TeV | 2.0 (1.8) TeV |140 fb~!
jjve | 1.0 (0.6) TeV | 1.8 (1.5) TeV |36 fb~*
bbro | 1.1 (0.8) TeV 8 (1.5) TeV |36 fb~*
ttvr | 1.2 (0.9) TeV | 1.8 (1.6) TeV |140 fb~*




From dilepton spectra at high pT
Atlas and CMS 2018-2020
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LFV predictions
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B(Ab — A,UT)

LFV predictions
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Concerning R2
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Other clean observables

e Through angular distribution of B — D*(— D ){v once
the normalization and shapes of all form factors become available

e Angular distribution of B — D/v

e Many opportunities in A, — A v

dB*(q°)

— a*(d? (2 +(,2 2
dqzdcoseg_a (¢°) +b7(q") cosbp + c(q°) cos™ 0,




Other clean observables
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Other clean observables
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Summary and Perspectives

As of now, indications of LFUV in B decays are surviving experimental scrutiny

New LHCb data on B(Bs — ) and Ry corroborate the picture that the plausible scenarios
describing deficit of b — suu verify 0Cy # 0, and 0Cy = —0C'yy < O in particular

Several options for describing the surplus of b — c7v
Experimental opportunities in angular observables relevant to B — D™")/v and A, — A lv

Current precision of HME in P — P’/v help us predict 3 observables for which there are
no experimental studies yet

Combining EFT, direct searches, and bounds from high py dilepton spectra at LHC help
rule out some minimalistic leptoquark scenarios

Way to go 1: Vector LQ despite non-renormalizability [UV completion, potential proliferation
of parameters or assumptions]

Way to go 2: Combine 2 scalar LQs: S5 with S, or S5 with R,

References given in arXiv: 2012.09872 and 2103.12504, plus the speakers of today sessions



