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Experimental reach (with significant simplifying assumptions)
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* Muon modes: Down to zero pt
e Hadronic modes: Unique
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Branching fraction of b —» su™u~

Pattern of tensions seen, theoretical uncertainty?
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[arXiv:2601.06878]

Bt - Apu*u~, first evidence .

Rich multibody kinemtics and angular
observables, offering sensitive probes of
potential NP effects

For m(Ap) < 2.8 GeV, 1st evidence (3.50)

Biow(B* = Apptu™) =
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Consistent with SM within 20, di-baryon
threshold enhancement?
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Charm loop
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[arXiv:2603.13223]
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Time-dependent CPV in B - KJutu~
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* First angular analysis
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Lepton flavour universality

* Leptons (e, u, t) have identical coupling to gauge bosons

q < q q < q
b > > C i
W~ f" ’
Ve
— which means, e.g., B |
n o4 O0(10™%) uncertainty
B(B - K U u ) [C. Bobeth et al., JHEP 12 (2007) 040]
RK — B(B+ N K+€+€_) =1 O0(1%) QED correction

[M. Bordone et al., EJPC 76 (2016) 440]

* Lepton flavour universality violation? New Physics!
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LFU in b = s£7 £~ decays

q < q
b S

e All consistent with Standard Model for now
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LFU in high-g*

* Challenging due to brem (over-)correction
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e Deviations from SM seen
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http://arxiv.org/abs/2510.21559

R(D™) by Babar
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[PRL 136 (2016) 051802]
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u

Interference between tree-level and

penguin, sensitive to NP

First observation
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[PRL 135 (2025) 261901]

B* — Appp

* Interference between tree-level and cof

penguin, sensitive to NP
* First observation
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The LHCb upgrades
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[CERN-LHCC-2018-027, 2021-012]

Prospects
LHCb upgrades (2025: 23 fo, upgrade-i: 300 o)

Observable Current LHCD LHCb 2025 Belle IT Upgrade II ATLAS & CMS
EW Penguins
Rk (1< ¢* < 6GeV3c) 0.1 [274] 0.025 0.036 0.007 -
Rk- (1 < ¢* < 6GeV3c) 0.1 [275] 0.031 0.032 0.008 =
Ry, Ryk, R -~ 0.08,0.06, 0.18 - 0.02,0.02, 0.05 =
CKM tests
v, with B — Df K~ (F37)° [136] 4° - 1° -
7, all modes (t29)° 061 1.5° 1.5° 0.35° -
sin 28, with B® — J/¢yK? 0.04 [606] 0.011 0.005 0.003 -
¢s, with BY — J /2o 49 mrad [44] 14 mrad - 4 mrad 22 mrad [607]
¢, with B — DD 170 mrad [49] 35 mrad - 9 mrad =
53 with BY — ¢¢ 154 mrad [94] 39 mrad - 11 mrad Under study [608]
ag) 33 x 1074 [211] 10 x 1074 - 3 x 104 -
Vsl /| Vs 6% [201] 3% 1% 1% -
B2, B%—ptp~
B(B% = ptu™)/B(BY = ptp) 90% [264] 34% - 10% 21% [609]
Ly 22% [264] 8% - 2% -
Sup = = = 0.2 -
b — ¢~ LUV studies
R(D*) 0.026 [215,217] 0.0072 0.005 0.002 -
R(J/) 0.24 [220] 0.071 = 0.02 -
Charm
AAcp(KK — mrr) 8.5 x 107 [610] L.7:%:10~4 3 57 3.0 x107° =
Ar (~ zsing) 2.8 x 107 [240] 4:35%10~° 3.5x 1074 1.0 x107° -
zsin¢g from D° — K+~ 13 x 1074 [228] 32104 4.6:x:10~* 8.0 x 107° -

z sin ¢ from multibody decays

(K3m) 4.0 x 1073

(K9nm) 1.2 x 1074

(K3m) 8.0 x 1076

Uncertainty on R(K)
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Summary

 Many interesting results from LHCb
— Deviations of BR from predictions in low-g? persist
— Angular analysis, P
— Experimental efforts to understand non-local, charm-loop effects
—CPVinB? - K*utu=,B% > Koutu~
— LFU in high-g?
— LFU in FCCC, R(J /W) updated
» Stay tuned w/ LHCb upgrade (50 fb1) & upgrade-Il (300 fb)
— Trigger efficiency for hadronic modes improved by factor of ~2

* Your suggestions are always appreciated!



