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Lepton Flavor group
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LFUV in B-meson decays

(Cf. today morning talks for details)

Charged current anomaly
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Gone?

Neutral current anomaly
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Support from various b-s-p-L probes
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LF[U]V in LeptoQuark interactions
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Minimal SU(4) model(s)
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Minimal SU(4) model(s)
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q Quark-Lepton unification
natural LeptoQuark environment Fa,2,0) = (%)
e No extra charged fermions ¢ a1t1jz = (Ur® vR®)
mandatory: v, fia+1/2) = (dr°  erf)

optional: extra singlet — inverse seesaw Ni,1,0)
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LeptoQuarks in the model

vector U, ~ (3, 1, +2/3)

> Unitary interaction matrix — LFV inevitable - m ,,> 60 TeV
scalar S, ~ (3, 1, +2/3) [1801.02895]

- Goldstone boson eaten by U,
scalar’R\;~ (3, 2,-1/6)

- Unable to accommodate R(KY) [1704.05438]

scalarR, ~ (3, 2, +7/6)

> able to accommodate R(K) & R(K*) [1704.05438]
> also used to explain R(D) & R(D7) [1806.05689]

, 3
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The R LeptoQuark & R(K") anomaly

Lr, = (RQ/ZSE + RS 3ug VCKM) Yier +ur Yo (VL R%/3 4 ep R5/3) + h.c.

Different chiralities than weak interactions
— sums incoherently with SM contributions
— can improve R(K) iff coupling to electrons
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Constraints on the R LQ interaction
from extended gauge symmetry

The relevant Yukawa matrix must satisfy
€R MR TR
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AV/ 2/3 Vew COS /6 by, \ UpeMMp — VpeMe Upp My — Upp MMy, Upr MMy — Upr 1y
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Special case: Low-energy SO(10) - U=V LFV inevitable
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2 Vew €08 (mb/\/ﬁ 0 mb/ﬁ) violation



Summary of Results

Vanilla Minimal model Minimal model
minimal | + inverse seesaw L
model - 50(10) inverse seesaw
R(DY) | X X X
v
1x10%< t>ey<3x10°®
discovery@Bellell
R(K™) X X T—>eee, T>euyy (@Bellell
T - emm possible @Bellell
2/3 LQ decaying to
be*:bt":jtv* =1:1:1.17
@pp-colliders
b-s-p-p| X X X
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Thank you

Matéj Hudec



Scalar potential

V = ufH? + 3 Ix? + p3 Tr(12[%) + M[H P [x[? + Ao HPTr(1®[%) + As|x [ Tr(|@?)
+ (AH X 'y + hec.) + A HI Te(@E 0N HY + Agx T B x + A7 [H[* + As|x|* + AgTr(|®*)
+ Ao (Tr|®|?) + (AHHJ Tr(®° &) HI + A2 H] Te(®' @7 1) + Az H] Tr(0° @f &7) + h.c.)
+ A Xy + A5 Tr(®] &7 @F &%) + A Tr(®] &7) Tr(@F %) + A7 Tr(®] &) Tr(d &7)
+ AisTr(D] &f &7 D7) + Ao Tr (D] &f &7 )

U

V3 3
mé:( 44tan5—§()\6—|—)\14) ’Ui,
3\ A4 — 3A
m%{2:<\/:l 4tanﬂ+%>vi’
3\ Ag — A
m%2—<\/:1 4tan6+%>vi,
2 V34 2
H  2sin(28) X’
2 2 2 2 2
mg + 2m’; sin B—i(m&—l—méz)



Some more egns

Fermions Scalars
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Scalar extensions of SM
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Baryon & lepton numbers
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