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The electroweak phase transition is a promising explanation for the origin of baryon asymmetry in the uni-
verse, a core problem in cosmology and particle physics.

An extension of the Standard Model is necessary to generate a strong first-order phase transition. Besides
representing a target for several future-generation colliders, such Beyond the Standard Model (BSM) theories
can generate - through a thermal phase transition - gravitational waves (GWs) potentially detectable by future
space-based detectors, such as LISA 1, DECIGO, and BBO.

As a result, the interplay between BSM phenomenology and GWs is among the most active areas in the field
of high-energy physics. Of particular interest are leptoquark (LQ) models, offering an alternative to conven-
tional seesaw scenarios for the generation of Majorana neutrino masses at TeV scale. The presence of LQs can
induce first order phase transitions with a temporary colour-breaking phase in the early universe.

With this poster, I intend to present results from the analysis of a minimal leptoquark model. In a dimen-
sionally reduced effective theory approach 3, the model presents strong first order transitions, producing -
in some scenarios - gravitational waves detectable by LISA. To our knowledge, these results provide the first
evidence for the potential detection of color-breaking features in the above mentioned detectors.

The poster will be organized in 3 sections:

1. Introduction of the leptoquark model introduction and its features

2. Sketch of the pipeline implemented, and the adopted tools: (a) Computation of an effective potential
with Dralgo 3. (b) Derivation of the phase structure and phase transition parameters by means of
CosmoTransitions. (c) Derivation of the GW parameters with a dedicated python routine.

3. Nlustration of the results (a) comparison of GW spectral peaks with detector sensitivities. (b) Interpre-
tation of the various vacuum expectation value (vev) configurations identified in the two phases (c)
correlation between collider observables.
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