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Tradikional GUTs

o SM gauge couplings expected to be equal at the GUT scale
o supersymmetry helps building “realistic” models

o pra&c}m d@.&’:&v tnevitable!

o Urauvrl |IM)
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Tradikional GUTs

o SM gauge couplings expected to be equal at the GUT scale
o supersymmetry helps building “realistic” models

o pra&c}m d@.&’:&v tnevitable!

However:
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asymptotic GUT (aGUT)

o Gauge couplings are never equal, but tend to the
same UV fixed point:

A) Realised in asympt. safe
theories (via large Nf resum)

(Inkermediate Paki-Salam
unification needed)

Molinaro et al, PRD 9% (Rolw) 11




asymptotic GUT (aGUT)

o Gauge couplings are never equal, but tend to the
same UV fixed point:

B) Extra compact dimensions
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Minimal SU(EY aGUT

: 55
. G
.............. .$ ?l
=)
(+ +) Lh zero
(- =) Rh zero

Cacciapaglia et al, PRD 104 (2o21) 7

(P) = { A, =y) = PAi(a )Ry
AZ(IE, _y) = _POAZ('T7 y)P() )

Aﬂwa—y%:ﬂAﬂ%yﬂf}

AZ(JZ,WR - y) = _PlAZ(xay)Pl )

(P1)=>{
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SU(S) broken in y=0 to the SM
b‘j boumdarv conditions

SM fermions cannot be
embedded in complete
mulkiplels of su(sH!!!



Minimal SU(EY aGUT
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P0=(+++——),
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o SU(S) broken in y=0 to the SM
b‘j boundarv conditions

o SM fermions cannot be
embedded in complete
mulkiplels of su(s)!!!




Minimal SU(EY aGUT
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Iindalo skakes

The wost general bullke Lagrangian reads:

L o(a) p(@MN

1 — — —_—
Lsus) = 7t MN - —(8 A = €054, )2+ iths s + iz IPUs + iy g

+ i IPTg — (\/—Y Q/J‘?/ho(f)o + \/—Yb 1/) 1/J10¢o + Yteo 1/J101/)10¢>o + h C. )

e

b 1Darsl? = V(ds) + ilaibin — (Y, Trtbss + hc.)

o Yukawas DO NOT unify!

o Baryon and lepton numbers can be
defined (o proton decay Pra«cesses)




Iindalo skakes
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o Nown-SM aamgomem&s carry
unusual B and L charges
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o Skakes with mass 1/R stable

Indalo
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s 1/2 -1/6 o Prehistoric symbol found in Almeria
caves, SF‘&EM
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Indalo-qgenesis

Multiplets || Fields
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The Yulkkawa sector

o In aomgomen&s, diagonalising the flavour matrices:

bYyqon — L YyqH™ = LY, T 6p + €30V, T°H

TV —QVIH + QY. B —e3tV1YB H*
tY,Voqdn + Y Ve T H + 7V, Y, VT H + QCVJYtVCT on + €3Q VY VeqH

B CKM makbrix

o Besides the CKM matrix, a new mixing matrix is predicted.
o It only appears i couplings with Indalo states.

o Example: bounds from Leptonic sector.



The Yulkkawa sector

o Potentially large effects involving
the top Yukawa and the new
mixing makrix
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This foactor is < 1

o Right sign, but too small to reduce the ammmai.j
significantly,
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The Yulkkawa sector

o Potentially large effects involving
the top Yukawa and the new
mixing makrix
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BR(T - ev) < 33x10° (5x107")

o Enough to suppress electron mixing to top: 107-3
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The Yulkkawa sector

Asymptotic GUT is a novel paradigm, avoiding nany
shortcomings of traditional GUTs.

We present a minimal realistic SU(8) model in 8D

Indalo states (mass 1/R) provide accidental DM
candidabes - Fra&ea&ed bfj Baryon number

Indalo-genesis requires masses in the TeV range

A single new flavour mixing matrix is predicted,
with mild bounds
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The Yulkkawa sector runs
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Figure 2. Running of the bulk Yukawas as compared to the gauge couplings. In the top row,
we run up from the EW scale for two sample values of compactification scales above the critical
value. In the bottom row, we run the top Yukawa down from the UV fixed point (imposed at the
5D Planck scale) for two sample values of the compactification scales below the critical value. The
bands indicate the systematic uncertainty from the gauge couplings, while the SM value of the top
Yukawa at the EW scale is indicated by the blue tick at ¢ = 0. The largest value of ¢ in the plots
corresponds to the 5D Planck scale.




The Yulkkawa sector runs

R !=24TeV R ! =10 Tev

Figure 3. Running of the localized Yukawa couplings compared to the bulk gauge ones for two
sample values of the compactification scale. The bands indicate the uncertainty related to KK
gauge couplings (see text). The largest value of ¢ corresponds to the 5D Planck mass value.

Localised Yukawas - SU(8) brane




