Top decaysin extended models
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Abstract.

Top quark decays are interesting as a mean to test the Sthhtbatel (SM) predictions. The
Cabbibo-Kobayashi-Maskawa (CKM)-suppressed protessWW, and the rare decays— cZ,
t — H%+c, andt — cy an excellent window to probe the predictions of theoriebeythe SM. We
evaluate the flavor changing neutral currents (FCNC) deeayd® + cin the context of Alternative
Left-Right symmetric Models (ALRM) with extra isosingle¢avy fermions; the FCNC decays may
place at tree level and are only supressed by the mixing leeterdinary top and charm quarks. We
also comment on the decay process c+ y, which involves radiative corrections.

Rare top quark decays are interesting because they mightesofipossible new
physics effects. In the Standard Model (SM), flavor-chaggiautral currents (FCNC)
are absent at the tree level due to Glashow-Iliopoulos-Marechanism, and they are
extremely small at loop level. If there is physics beyondSiM new FCNC can appear
in the top decays, which may be enhanced to reach detecésels.|

In the CERN Large Hadron Collider (LHC), about“1®p quark pairs will be pro-
duced per year [1]. An eventual signal of FCNC in the top quadag will have to be
ascribed to new physics. Furthermore, since the Higgs bosald also be produced
at significant rates in future colliders, it is also impottémsearch for all the relevant
FCNC Higgs decays.

In this work we evaluate de flavor changing neutral curreRtSNC) decays —
HO+candt — y+cin the context of Alternative Left-Right Symmetry Models (RM)
with extra isosinglet heavy fermions; in the first case FCNCagenay take place at tree
level, and in the second one at one loop level.

The ALRM formulation is based on the gauge gr@&l(2), ® SU(2)r@U (1)p_L. It
has been formulated in order to solve different problemé suscthe hierarchy of quark
and lepton masses or the strong CP problem, different autlawesenlarged the fermion
content [2] to be of the form
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where the index ranges over the three fermion families. The superscriptriotde
weak eigenstates. The quantum numbers of these fermiodgr whe gauge group
SU(3)c ®SU(2)L ® SU(2)r®U (1)L, are given by
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In order to brealSU(2), ® SU(2)r ®U (1)g_. down toU (1), the ALRM introduces

two Higgs doublets. The SM one) and its partner@. The symmetry breaking is done
in such a way that the vacuum expectation values of the Higtgsfare
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The partial width for the — c+ H can be present at tree-level in this model and it is
given by [3]:

Mt—H%+c) =

1 (4)
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where G; is the Fermi constantiy denotes the top masBy is the charm mass,
andM, is the mass of the neutral Higgs boson. We can see from tmsularthat the
branching ratio will be proportional to the produgi,cosa, of the top-quark mixing
with the charm-quarks, and the mixing of the SM Higgs boson mixing with the extra
Higgs boson, cos.

Thanks to the possible combined effect of a bigadaull mixing between the SM
Higgs boson and the additional Higgs bosons) and a big vdlpe; this branching ratio
could be as high as 18 [3], for a Higgs mass of 11GeV and a valuej,, = 0.009, that
could be considered as the most stringent constraint.

On the other hand, in the procdss y+c, the final state particles are on-shell and the
photon has transverse polarization, therefore, the pariikh can be written generality
as



MrMt—c+y = 7—11 {m[zz;mtmg} (|A|2+!B|2) , (5)

with A andB are the vector and axial vector form factors.
In the limit m¢ = O the vector and axial vector form factors are equaHB). For
instance, the contribution of the diagram shown in Fig. Qlthis limit is:
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FIGURE 1. Example of Feynman diagram contributing to the c+ y decay amplitude in the ALRM

This is just and example of the kind of diagrams that conteébuo this decay. The
computation of all the diagrams in the ALRM is now under way asdexpect to report
final results on this process in the near future.
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