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Lepton

universality tests in B-meson decays
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0
L0 Scenarios  [eoay
1.Boson (s=0, 1) s=2: not impossible
2. Quantum numbers e.g.

1 2 1 |
Y = Yq+ Y/ — (E’g’_g) @ (_Ea _ 1)

All possible LQs couples to quark + lepton

W. Buchmiiller, R. Riickl, and D. Wyler [PLB 191, 442 (1987)]

Spin 3B+ L SU3). SUQ2)w U(l)y  Allowed coupling

0 —2 3 1 1/3 qrlr or uperR
SM+L SM _ 3 jc
R @ > Ry e 0 2 ‘? ! leg sz
SM+LQ SM 0 —2 3 3 qr.erL
RK(*) < RK(*) . o 'u L _C “
1 —2 3 2 5/6 qry"er or dpyFey,
1 —2 3 2 —1/6 up YL,
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@ e 1 0 3 1 2/3  qryY*r or dpyter }
vector leptoquark Msecccomomnsros A P SRS RS A SRR
| J URY"€ER
A. Angelescu et al. 1 0 3 3 2/3 Gr s

[JHEP 10 (2018) 183]

[From PDG LQ review]
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SCEenarios

All possible LQs couples to quark + lepton

W. Buchmiiller, R. Riickl, and D. Wyler [PLB 191, 442 (1987)]

Spin 3B+ L SU(3).
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Allowed coupling
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If one does focus on

a simultaneous explanation
of

RK(*) / RD(*) anomalies
only with a single LQ,

other choices cannot make

correct contributions for
RK(*) & RD(*), or excluded by
other rare decay processes,

Model | Ryv) | Rp) | Rg) & Rpee)
S X+ v X
R, X v X
R, X X X
S5 v X X
U v v v
Us v X X

such as

Br(r — u)

Br(B — Kvv) andso on.
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(effective) LQ interactions
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L.Q Scenario

Possible contributions to Low-E anomalies from Leptoquark
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Ballpark & Constraints

W. Altmannshofer, P. Stangl [2103.13370]
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Upper limits from LFV in tau decays
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7 BaBar Collaboration
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Result & best-11t parameters

(For mpg = 2 TeV)
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~0.18 provides a simultaneous explanation for (g —2),,, R,
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Searches for LQ at the LHC

//fo gm—+——L—Q
f
g “LQ gommooos - - - -1Q

e LQ can be pair-produced with a large cross section. (QCD process)

[PRD 99 (2019) 032014 (CMS Collab.)] [JHEP 10 (2020) 112 (ATLAS Collab.)]
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Future prospects (B

e With the target integrated luminosity, Belle Il experiment will test Leptoquark
scenario with ~O(3-4)% uncertainties in 17 ;-(~)measurement.

Observables Belle 0.71ab™! Belle IT 5ab™ ! Belle I 50ab~! Belle I Collaboration

Rr ([1.0.6.0) GeVQ) 33 1% 3 6% PTEP 2019 (2019) 12, 123C01
Ri (> 14.4 GeV?) 30% 12% 3.6%

Ry~ ([1.0,6.0] GeV?) 26% 10% 3.2%

Ry~ (> 14.4GeV?) 24% 9.2% 2.8%

Rx. ([1.0,6.0] GeV?) 32% 12% 4.0%

Ryx. (> 14.4GeV?) 28% 11% 3.4%

e Observation of tau-involved rare processes
B - Kttt ,B - K’t"t,B" - K*'t"1t,B" - K*°t 1t~
> SM expectations: @10~ )
> Cannot be observed with 50 ab™!
> UL prospects: O(10°°-107°)

e LFV process in B and tau decays at Belle Il
BT - K™/~ 1T — uy
B?S) — 7T T — U@




 \We focus on the single vector LQ scenario in this study, and found
that, by enhancing RH coupling to LQ, it can have parameter space

for a simultaneous explanation of

(9 — Q)M

R+

Rp

and all current constraints are consistent with preferred parameters.
Future LHC/B-factory experiment can help to test this scenario in near

future.
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