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This research proposed and conducted a detailed analysis of a series of
models related to quantum gravity, Higgs inflation, dark matter, and cosmological perturbations.
Particularly, the automatic adjustment of coupling constants at quantum phase transition points was
proposed as a solution to the Higgs hierarchy problem, demonstrating the possibility of a
fundamental reconstruction of quantum field theory. The analysis of the non-thermal distribution of
the Higgs field during the reheating era and the investigation of gravitational wave characteristics

using the multicritical point principle were conducted. These studies provided new insights into
the evolution of the universe and suggested the possibility of verification by future cosmic
infrastructure observation equipment. This deepened the understanding of quantum field theory,
cosmology, and gravitational theory, revealing new research challenges.
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