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[Abstract: | This paper proposes the self-referential topological bubble model within the

framework of Information Function Cosmology (IFC), aiming to provide a unified
mathematical-physical ontology for consciousness, matter, and spacetime. The model posits that
the fundamental ontology of the universe is a globally discrete information field defined on
the24-dimensionalLeechlattice. Consciousness is rigorously defined as a topological structure—a
self-referential topological bubble, which emerges spontaneously as a closed dissipative structure
when the self-referential complexity of local information fields surpasses a critical threshold. The
self-referential bubble consists of a binary coupling between zero-dimensional consciousness
anchors (fixed points of self-referential mappings) and a four-dimensional diffuse consciousness
field (phase transition field). Under this framework, spacetime geometry, fundamental particles,
and even the laws of physics themselves are interpreted as low-dimensional renderings resulting
from the linear projection and statistical averaging of the underlying high-dimensional information
field by the bubble walls (two-dimensional observational cross-sections). The paper elaborates on
three core axioms and two fundamental equations of the model, along with the mathematical

formulation of upward-coupling feedback on the consciousness field, achieving the physical
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operationalization of free will. By introducing the concept of information density gradients, the
paper further demonstrates the homologous unity of matter, spacetime, and consciousness,
revealing that they are merely different geometric phases of the same information field under
varying topological complexities and closure hierarchies. Finally, the paper presents several
quantifiable predictions amenable to experimental falsification and explores the potential
applications of this model in architectures for strong artificial intelligence, low-energy digital

universe engines, and the modeling of complex social systems.
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