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= Violation of LFU? New Physics coupled to b and 7?
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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...

2>0r Leptoquarks!

b
(SU(3),SU(2),U(1)) | Spin Symbol Type F
(3,3,1/3) 0 S3 LL (ST) —2
(3,2,7/6) 0 R, RL (S{),), LR (S1},) 0
(37271/6) 0 }?2 RL (gf/2)7 {’—R(SY{J/Z) 0
(3,1,4/3) 0 S1 RR (SE) —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 Va RL (V}},), LR(V{},) —2
(§’ 2, _1/6) 1 ‘:/2 RL (‘711;2)7 {J_R (Vf}z) —2
(3,1,5/3) 1 U, RR (V) 0
(3,1,2/3) 1 Uy LL(V{), RR(VE), RR(VE) 0
(3,1,—1/3) 1 U, RR (V) 0
(1603.04993)
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Possible explanations

b
zConsider minimal coupling texture
=All three leptoquarks can provide desired effect in \ LQ
R+ with only two non-zero couplings AN
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Possible explanations

b T
zConsider minimal coupling texture \/
= All three leptoquarks can provide desired effect in \ LO
R+ with only two non-zero couplings, but... AN
(SU(3),SU(2),U(1)) | Spin Symbol Type F Effect in high-p tails too large
(3,3.1/3) 0 S LL(Sy) —2
L R
(3,2,7/6) BV RL (0172, LR (D12 : A RHN has to be added, too
(3,2,1/6) 0 R, RL(SE,), LR (S, 0 ,
(3,1,4/3 [ 0 5  RR(SH severely affecting 5 — Kwv
(3,1,-2/3) 0 S RR(SEy \) If only left-handed interactions
are considered, B, — B is too
. large



Left- and right-handed §; = (3,1,1/3)

Ls, =y7 QT e® L8 S, + y3ue; Si + hec.

1
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zNeed right-handed interactions

=>evade B, — B, mixing constraint

2 Successfully accommodate R+ and
consistent with other observables




Predictions with §;

2Can be tested in LHCh
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Inert §; (right-handed)

2> Right-handed interactions
=>no CKM mixing

= evading a lot of constraints from flavour observables

>Model with only right-handed interactions?

‘C _yzguz 6]‘91 g’]z’N@NR Sl
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Inert §; (right-handed)

zRight-handed interactions
=>no CKM mixing

= evading a lot of constraints from flavour observables

»Model with only right-handed interactions?

,Csl — y(‘Z_C—CTSl ?ijb—CNR Sl ?]SNS—CNR Sl

~ |\%
Create desired effect in Ry Also allows an enhancing effect in
B — K'inV'
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Inert $; (right-handed)
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Inert $; (right-handed)

| B — K")’inv’, mg, = 2 TeV
ZExcess in B(BT — K™ 'inv') can also be e s
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Inert $; (right-handed) -predictions

. K | E | I |
»For example: B. = t'inv', B. = D_ 'inv', B. = J/yt'inv

2 Particularly interesting:

= Angular observables in B — DUy decays, example:

Quantity SM my,= 0GeV 0.6 GeV 1 GeV

pPb” —0.51(2) —0.39(4) —0.41(3) —0.43(3)

Fp- 0.46(1) 0.46(1) 0.46(1)  0.45(1)

= D" — 'inv' (branching fraction scales with the m]%,R )
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Summary and conclusions

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

> Explored different minimal TeV-scale LQ models

=0Only two are viable:

%9, with left and right-handed interactions

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

%3, with only right-handed interactions, with the introduction of
right-handed neutrino(s)
—Few observables affected, but has a specific signature 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!



