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Abstract

This paper proposes a new "physical integrated definition of information” that integrates the concept
of information—previously fragmented across Shannon's information theory, Bateson's epistemology;,
and thermodynamics—from the perspective of relational realism. Rejecting the substantialist
assumption that boundaries between a system and its environment exist a priori, this study strictly
adheres to the ontological principle that "all information arises from a dynamic process (Bit from
process)." Based on this principle, information is redefined as a "synchronic referential structure that
emerges with thermodynamic irreversibility through an agential cut within a diachronic modulation
process.” This framework integrates micro-level emergence and macro-level downward causation into
a single self-organizing process, providing a robust meta-framework that overcomes the logical
aporias inherent in existing statistical mechanics and quantum measurement theory.
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