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Introduction

Motivation

Fermion masses (heavy top, hierarchies, neutrino masses)
Fermion mixing (Cabibbo angle, near TBM, 643)
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Introduction

GUT models

The challenge

ALL fermion masses and mixing (unified framework)
Improve upon existing models
(with SU(3), A(27), recent ones with PSL,(7) [King, Luhn])
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A novel GUT model
000

Higgs mediators

Ps = MX'X; + GhohHX' /M3

M Ma
H ~ Xs + H X
(¢3)?
Py = XW;we

Ivo de Medeiros Varzielas Higgs Mediators, 613 and light familons



A novel GUT model
oeo

Higgs mediators diagrams
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A novel GUT model
ooe

Fermion masses

(P23) /My = (0,6, —€), (123)/(P23) ~ €

0 —e? 6:;’
My ~ 6? af6$ —2bafe? + 26?

—e? —2baf6? — 26? 1
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A novel GUT model
@00

Majorana terms
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A novel GUT model
(o] le}

Majorana terms matrix

Be® (B+ C)e®
Mg ((B—I— C)e® Ae® . )
: (Mx/Mg)®

mo _ |AME (123)%(d3)
me \ Am3 (¢3)® ote).

013~ O(e), €= (Po3)/Myg =015, (d123)/{d2s) ~ €
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A novel GUT model
[ofe] ]

Mixing angles
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A novel GUT model
[ 1]

Alignment term

Model has discrete Zf symmetry
no p problem, no 5-dim nucleon decay
(see [Lee, Raby, Ratz, Ross, Schieren])

Superpotential term P(¢123)2dos/ My — m(p123)? p23/Mx
(p123) — (1,1,1) independent of VEV hierarchies
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A novel GUT model
o] ]

Light familons

Fermion components get mass from m(¢23)2¢o3/Mx:
Mixed bi-linears §E123Q_523,_m3.33 m(¢_5123)_

Non-mixed bi-linears of ¢123, mass m{¢.3)
Seesaws into bi-linears of ¢»3 with mass me®
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Summary

Summary

Family invariants & v phenomenology

@ Innovative method with Higgs mediators enables new
possibilities.
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Summary

Summary

Family invariants & v phenomenology

@ Innovative method with Higgs mediators enables new
possibilities.
@ Majorana terms lead to GUT results including ’,%, 013 ~ €.
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Summary

Summary

Family invariants & v phenomenology

@ Innovative method with Higgs mediators enables new
possibilities.
@ Majorana terms lead to GUT results including ’,%, 013 ~ €.

@ VEV alignment improved, leads to light familons with
potentially interesting phenomenological consequences.
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Additional Slides

Content

Field | SU(4) SU(2), SU>)s| A6r) Zs ZF
v 4 2 1 34, 0 1
we 4 1 2 34, 0 1
0 8 1 2 1 1 0
H 1 2 2 1 1 0
X 1 2 2 31, 0 0
X 1 2 2 31, 0 2
Y 1 2 2 34 T 31/ 2 0
Y 1 2 2 3, +31, 3 2
z 1 2 2 3z, 0 0
z 1 2 2 31, 0 2
b 15 1 3 1 3 0

Ivo de Medeiros Varzielas Higgs Mediators, 613 and light familons



Additional Slides

Content familons

Field | SU(4) SU2), SUQ2)s | ABMP) 2 Z°
v 4 2 1 3, 0 1
ve | 2 1 2 3, 0 1
0 8 1 2 1 1.0
& 1 1 1 70 0
b1 1 1 1 3, 1 0
B3 1 1 1 3, 2 0
$o3 | 1 1 1 3, 3 0
Bz | 1 1 1 3%, 1 0
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Additional Slides

Scalar terms

Pg = MXX + MYY + ¢ZZ + GhobHX /M2
+ AP by HY @ /ME + bldasdozHY O], /MY
+ [po3p12sHZ] -/ M5
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Additional Slides

Light combination

3 ) Mg

¢23¢)123 MMa
+ 22y —Z> — Z3)+ H
( ()2 ) wig (2%~ 2= 20+ Hi,

- 2
3 Ma
H~ X3 + <¢23> X <a( Y 4 vy - 2bY1(b))
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Additional Slides

Yukawa couplings

Py = XjW,we 4+ (a’ Y@wwe 4 b’[Y(b)\U\UC]+) /My + [ZWWC]_
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