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OPENING UP AN OPERATOR
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Lepto-quark



https://indico.cern.ch/event/633880/contributions/2577369/attachments/1462257/2258960/Instant_fuentes.pdf
https://indico.cern.ch/event/633880/contributions/2577370/attachments/1462451/2259308/Nisandzic-CERN.pdf
https://indico.cern.ch/event/633880/contributions/2577378/attachments/1462390/2259203/2017_05_B_anomalies_WS_RKs_YS_v1.pdf
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THE FEAVOR STRUCTURE
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i) QUARK FLAVOR VIOLATION

B anomalies i) LEPTON UNIVERSALITY VIOLATION
is telling us: iii) QUARK-LEPTON CONNECTION

iv) FSB CONNECTION WITH MASSES AND MIXINGS



WWEAE IS THELARGES T FLAVOIUR
SYMMETRY IN SM¢

Minimal Flavour Violation

U (1)4 x SU (3)5 Georgi & Chivukula '87

D’Ambrosio, Giudice, Isidori & Strumia ‘02

However is this symmetry Gaugable? _ Introduce fermions as many

NO =" fermions as it takes

() - Grinstein, Redi, Villadoro 02
[, - RA, Fernandez-Martinez, Gavela,
Grinstein, Merlo & Quilez ’15

S A Some diagonal
1 combination of SU(3)’s, U(1)’s?

B — LY




FLAVORVIA SYMMETRY: 1-GEN




FLAVORVIA SYMMETRY: 3-GEN

The Largest Local Symmetry that the SM+3Vr admits

RA, P. Cox, C. Han & T. T. Yanagida arXiv:1704.08158



FLAVORVIA SYMMETRY: 3-GEN

The Largest Local Symmetry that the SM+3Vr admaits
SU(3)Q X SU(B)L X U(l)B_L

But the gauge bosons here act independently
on quarks and leptons or have no flavor

Break the symmetry to mix

the different sectors Quark-Lepton tied up in other way...
(9 by a enlarged SM gauge group
L—-@Q GUT’s, Pati Salam?

with e.g. a bi-fundamental

uncharted territory!



QUARK-LEP TON CONNECTION

Unify quark and lepton representations:

Pati, Salam ‘74 SU(B)]—[
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ISU(4) x SU2), x SU2)r x SU(3) i
U(l)p_r No Landau poles

RA, P. Cox, C. Han & T. T. Yanagida arXiv:1704.08158



TH

PAT TERN OF FLAVOUR
BREAKING

Yes, two very massive RH neutrinos are enough for
Lepto-genesis and LH masses
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Rotation to mass basis:
di, rotation = Vo, v rotation = RosUpprns  er, rotation = Ros
RA, P. Cox, C. Han & T. T. Yanagida arXiv:1704.08158
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RA, P. Cox, C. Han & T. T. Yanagida arXiv.1704.08158



W B

CONCLUSIONS
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Experimental hints point
towards flavor physics in
Quarks&Leptons

This could be the tip of a
submerged

“theory of gauged flavor’

Or a theory of flavor to be
formulated by... you




