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INTRODUCTION

Since its discovery in 1995 the top quark has played a special role
in the study of the phenomenology of the standard model (SM).

The LHC is a top quark factory, then the study of the new
contributions to the chromomagnetic dipole moment (CMDM) and
chromoelectric dipole moment (CEDM) of the top quark is a topic
worth studying as they could be at the reach of experimental
measurement in the near future.

A nonzero CEDM is a clear evidence of CP violation.

CP violation is necessary to explain the baryon asymmetry of the
universe (Sakharov’s criteria).




INTRODUCTION

* In the SM, the complex phase of the CKM matrix gives rise to CP
violation, but it is still not enough to explain the baryon

asymmetry.

* New sources of CP violation beyond the SM are required.

 The CMDM and CEDM can be induced via the following
Lagrangian
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* Where @t is the CMDM, while d; is the CEDM.




4GTHDM

The 4GTHDM is a variation of a THDM type-ll which introduces a
fourth generation of fermions. (PhysRevD.84.053009)

A model with a fourth generation of SM-Like quarks was studied
in the past (SM4).

Unfortunately, the SM4 is not consistent with the Higgs
production at the LHC.

In the 4GTHDM the theoretical prediction for Higgs boson
production at the LHC remains unchanged.(PhysRevD.86.115008)




4GTHDM

 The Yukawa Lagrangian of the quark sector can be written as
follows:
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- We focus in the 4GTHDM-I, where (%%, Bu, o, Bi)=(0,1,0,1): @y,
gives masses to the fermions of the fourth family only, whereas @,
gives masses to the remaining fermions.




4GTHDM

* Flavor changing neutral currents (FCNCs) in the 4GTHDM arise at the tree
level in the scalar sector and in general can be written as
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Wherei (j) run over up (down) quarks type for A, H® and A° , while for g+ runs
over up (down) quarks.
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g Uij are entries of the new 4x4 CKM matrix, while Iq is the weak isospin.




4GTHDM

3 ), with ¢ = u (d) for up (down)
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: Z%’d are entries of the new complex 4x4 mixing matrices.
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CMDM AND CEDM IN THE 4GTHDM

 The CMDM and CEDM of the top quark arise through the generic
Feynman diagram

* Where Q) = t,t' for h®, H® and A®, whereas @) = b, b/ for F=.




CMDM AND CEDM IN THE 4GTHDM

The contributions to CMDM and CEDM are
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CMDM AND CEDM IN THE 4GTHDM

* The equation for CMDM contribution can be reduced to SM
contribution
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« We obtain

0
hSM

a, M = 3.78 x 107°




CMDM AND CEDM IN THE 4GTHDM

In our numerical analysis the parameter space is taken as

Parameter Value
to 1
X 0.1
My 400 — 1000 GeV
Am4 100 GeV
Mg 400 — 1000 GeV
Usp|, |Upp| 0.99
Upp|, Uy | 0.1
Pt b 0
| €n 0.5, 0.05 (scenario I)
. |€n 0.05, 0.05 (scenario II)
Pty s Oty Op 7w/2, m/4,m/4 (scenarios I and IT)




CMDM AND CEDM IN THE 4GTHDM

* The new physics contribution is given as follows
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CMDM AND CEDM IN THE 4GTHDM
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CMDM AND CEDM IN THE 4GTHDM
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CONCLUSIONS

A fourth generation of fermions is still consistent with the 125
GeV Higgs measured in 2012 in the framework of the 4GTHDM.

New sources of CP violation are required in order to explain
baryon asymmetry of the universe.

We obtain contributions of order 107% — 1072 for the CMDM
and order 1071 — 107 1%¢ . ¢1y for the CEDM.

The most recent bound to the CEDM is 10_186 - ¢, SO our
result is very close.(PhysRevD.88.034033)

The fourth family gives a high contribution to the CMDM and
CEDM.
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