
Light scalars in the triplet seesaw model

2nd Cycle Integrated Project in Engineering Physics

Lisbon, Portugal, 29 January, 2026

Carlos Espadinha
CFTP/IST, U. Lisbon

Supervisors: Prof. F. R. Joaquim and J. R. Rocha



The two scalar triplet Model
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The SM does not explain

small neutrino masses

2STM
(Ferreira, et al., 2021)

Lepton sector:

LEPTONIC CPV

Spontaneous CPV

Scalar sector:



Compatibility with scalar searches
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Significant portion of the parameter space below the LEP upper bound

Not constrained by B physics

Significant portion of the parameter space above the ATLAS lower bound

Neutral scalars (light):

Charged scalars (electroweak):



Texture zeros in the neutrino mass matrix
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Neutrino mass matrix patterns with two 'texture' zeros:

symmetry:



Compatibility with experimental data (B1)
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Compatibility with experimental data (B2)



Summary and outlook

Thank you !

Work done:

Study of the neutrino mass matrix patterns compatible with current

experimental data;

Preliminary light scalar - fermion coupling study (analytical and numerical).

Study of the 2STM theoretical framework;

Future work:

Update analysis with new experimental

data including JUNO

1-loop analysis and Astro / LFV constraints Paper writing and publication

Thesis writing

Thesis presentation
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