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BAYU DIRGANTARA : RADIATIVE SYMMETRY BREAKING IN
SCALE INVARIANT SINGLET EXTENSION OF TYPE II SEESAW
MODEL. THESIS ADVISOR : WARINTORN SREETHAWONG,

PH.D 102 FP.

SCALE INVARIANT/RADIATIVE SYMMETRY BREAKING/SINGLET

EXTENSION OF TYPE IT SEESAW MODEL

The questions of neutrino mass and the origin of electroweak symmetry
breaking are two major puzzles in particle physics. The neutrino mass generation
requires new physics bevond the Standard Model (SM) and also suggests the recon-
sideration of physics of symmetry breaking. The aim of this thesis is to study the
radiative symmetry breaking of singlet scalar extension of type Il seesaw neutrino
mass model. In this work, we derive bounded from below conditions for the scalar
potential of the model in full generality for the first time. A novel framework of
Gildener-Weinberg is utilized in minimizing the multiscalar potential. Upon im-
posing the bounded from below conditions, we find sets of scalar quartic couplings
that can radiatively realize electroweak symmetry breaking at one-loop level. The
SM-like Higgs mass is required to be consistent with the experimental value. The
calculation of one-loop renormalization group equations of scalar quartic couplings
are also performed in order to show that they remain perturbative all the way to
the Planck scale with the condition [A\;| < 4m. It is found that the evolution of the
SM-Higgs doublet self coupling Ay can be prevented from being negative at high

energy as long as the mass of the scalon is a few GeV.

School of Physics Student’s Signature /;X

Academic Year 2020 Advisor’s Signature i SNAX\/_J”






