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Requires one spontaneous symmetry breaking
SUc(3) x SUL(2) x Uy (1) = xSUc(3) X Uem (1) =
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Requires two spontaneous symmetry breakings
SUc(3) x SUL(3) x Ux (1) = SUc(3) x SUL(2) x Uy (1) = XSUc(3) X Uem(1) =

=> two scalar triplets

gauge bosons = 8 + 1
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Gauge anomaly cancellation for each family :
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Assumptions Np = Nq = Ny,

 each SU (3)L charged fermion has a right-handed counterpart ‘ 3
* all exotic families are replicas of the standard ones N3 = 2Np — Nf
1 3
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e QCD asymptotically free —) Nquark = 3NFp. < ? —> Np =3,4,5
* exotic gauge bosons of the 331 model have integer charge values .
* matching the Zboson coupling » *8 - :tl/\/'?’) :I:\/‘?’
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Minimal 331-model with 8 = +/3
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SUc(3) x SUL(3) x Ux (1) = SUc(3) x SUL(2) x Uy (1) = SUc(3) X Uem(1)
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Landau Pole

() = ——UW) L o(ad), (16)
1= a(po) log ()

where p is some fixed reference value and b; the first coefficient of the perturbative expansion of
the 8 function. When b; > 0, the coupling diverges at some energy scale (Landau pole).

2 : 1 : 11 .4
bi =3 > Tr(TaTa) + 3 LB Tx(TaTa) — 5 C3"

fermions scalars

U(1):C£ =0—-bx >0

" = U(1) divergence
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Figure 1: We report the dependence of a' on the energy scale pss;. The dot-dashed and con-

tinuous lines correspond respectively to the cases where one and two Higgs doublets are on-shell
below p331.The vertical dashed line represents the Landau pole at 3908 GeV.
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Figure 2: (Left) Running of a; ' with the energy scale p. The vertical dashed line is the arbitrary
331 breaking scale p331. (Right) Zoom of a’y'. We compare with the multi-Higgs case with Ny = 6
(dashed line) considered in section 4.



1) assuming light masses for the D!, D? T extra quarks;
2) relaxing the condition £f = ¢$ and including exotic leptons;

3) extending the scalar sector;

)
)
)
)

4) enlarging the number of families.
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Extending the scalar sector

Let us consider extending the scalar sector of the minimal 331 model through the inclusion of
SUL(3) triplets, with the aim of shifting the maximal value for ps3;.
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Figure 4: Running of ay' with the energy scale y33;. The left plot show different cases: 2HDM
(dashed), sextet (dotted), 4th family (dot-dashed), 4th family with sextet (continuous) assuming
all fermion doublets at the electroweak scale. In the right plot we show sextet (dotted), 4th family
(dot-dashed) and 4th family with sextet (continuous) cases assuming extra fermion with mass ~

500 GeV.
by —bgL Hmax (GCV) my (GeV)
2HDM 7 3 3908 1270
sextet 49/6 | 13/6 4531 1472
4th fam. 83/9 | 5/3 4855 1578
4th fam. + sextet | 187/18 | 5/6 6142 1996




