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Motivation

> Standard Model cannot address Dark Matter, BAU, Neutrino masses...

= Need for New Physics: Direct searches at LHC - Indirect searches at low energy

>Indirect searches - Test SM (accidental) symmetries
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w+ DECAY MODES

Fraction (I';/T)

Flavour physics: test lepton flavour universality

AN [b] (10.86+ 0.09) %
e+7/ (10.71:: 0.16) %
ut v (10.63+ 0.15) %
2BUT: current measurements Ty (11.38+ 0.21) %
hadrons (67.41+ 0.27) %

of semi-leptonic B-meson
decays appear to tell a
different story!
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Observablesin b — cfv
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= Violation of LFU? New Physics coupled to b and 7?



Possible explanations

Loery = —QﬁGFVcb[ (1 + gv,) (eLy"br) (TLyvuvrr) + gvi (ERY'OR) (TLYuVrL)
EFT study - Ayp = mpyp/Cyp ~ O(1 — 3)TeV

+ 9g, (CrbL) (TrV-L) + 97 (CROM L) (TROWV-L) ]

>Possible NP solutions: W', Charged Higgses, Exotic
neutrino interactions... b T

>0r LePtoquarks' (SU(3),SU(2),U(1)) | Spin _ Symbol Type F \ LQ c
(3,3,1/3) 0 Ss LL (S%) —2 \
(3,2,7/6) 0 R, RL (SL,), LR(SE,) 0 \
(3,2,1/6) 0 R, RL (S,), LR(SL),) 0
(3,1,4/3) 0 S, RR (SF) —2
(3,1,1/3) 0 S LL(SY), RR(SE), RR(SE) —2

(3,1,-2/3) 0 S RR (S&) —2
(3,3,2/3) 1 Us LL (Vi) 0
(3,2,5/6) 1 Vs RL(VL,), LR(VE) —2

(3,2,-1/6) 1 RL(VE,), LR(V{},) -2
(3,1,5/3) 1 U, RR (V) 0
(3,1,2/3) 1 U,  LL(VY), RR(VE), RR(VE) 0

(3,1,-1/3) 1 U, RR (Vi) 0

(1603.04993)
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Constraints on LQ models

>Collider bounds: Direct searches (M}, 2 1.5 TeV), high-p tails in
pp — 1T, pp — TU

>Electroweak precision observables: Z — 77, Z - vv, 7 — (1D

> B-physics observables: B, — B, mixing, B — Kvv, B. — v, B, — 77,
B — Krtt, angular observables



IX

»Consider minimal coupling texture Lr, = y7, Qfe; 'Rg’ae“bL?- + h.c.
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Left-handed §,

Ls, =y7 QY e L5 S +yPule; Si + hec.
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>Once again, Ry can be
accommodated

Z7But this time the effectin B, — B
slightly too large
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Left- and right-handed §,

Ls, =y7 QT e® L8 S, + y3ue; Si + hec.
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zNeed right-handed couplings

—>evade B, — B, mixing constraint

2 Successfully accommodate R+ and
consistent with other observables :)




Predictions with §;

2Explored 3 different minimal TeV-scale LQ models

=O0Only S, with left and right-handed couplings phenomenologically viable

>Can be tested in B — D)7 angular observables
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Predictions with §;

B(BC —> 7'1/)51

>Tree level effectinb — ctv =

B(BC —> TV)SM

>Loop effects in b — s£€
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Inert §; (right-handed) - preliminary

zRight-handed couplings
—>no CKM mixing

= evading a lot of constraints from flavour observables

>Model with only right-handed couplings?
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Inert §; (right-handed) - preliminary

2Right-handed couplings
=>no CKM mixing

= evading a lot of constraints from flavour observables

>Model with only right-handed couplings?

,Csl — yfrc_CTSl ?ijb—CNR Sl ?]SNS—CNR Sl

~ |\
Create desired effect in Ry Also allows an enhancing effect in
B - KO
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Inert §; (right-handed) - preliminary

>R+ can be accomodated :)

= up to masses of RHN up to ~1 GeV

>Apart from high-ptails, Ry« is only
constraining observable

>B — K®uw sets bounds on |y5\,ny\ and
it is decoupled from Ry
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Summary and conclusions

>Hint for the New Physics in b — ¢Zv transitions

>Explored 4 different minimal TeV-scale LQ models

=0Only two are viable:

%9, with left and right-handed couplings

= Plenty of observables affected; Ry, Z — 77,0, T = Cvv, High-p;,
FB asymmetry...

%3, with only right-handed couplings, with the introduction of
right-handed neutrino(s)
=Quite few observables affected, but has a specific sighature in

angular observables in B —» Dzv

=More specifically, the presence of RHN can be inferred from P,
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Thank you for your attention!



