Coherence, Expansion, and the Growth of Interior Structure

A recurring pattern appears across physical, biological, and cognitive systems. Certain systems
increase their effective capacity without adding matter, energy, or components. This increase
takes the form of expanded space, expanded time, or expanded informational structure. The
mechanism behind this growth is coherence.

Coherence refers to the dominance of stabilizing internal relations over disruptive forces. When
coherence crosses a threshold, local interactions reorganize into a globally constrained
structure. This reorganization alters the system’s internal geometry. The result is growth through
structure rather than accumulation.

This mechanism can be illustrated first at the scale of water.

When liquid water freezes, thermal energy decreases and molecular motion slows. At the same
time, hydrogen bonding interactions become stable and persistent. These bonds impose
directional and angular constraints between neighboring molecules. Once these constraints
dominate, the system reorganizes into a hexagonal lattice.

The lattice enforces consistency across the system. Each molecule must satisfy bonding
relations relative to others. This global constraint prevents close packing. As a result, voids
appear within the structure. The solid phase occupies more volume than the liquid phase even
though the molecules move less and no new matter is added.

The expansion of ice follows directly from coherence. Reduced motion allows relational
constraints to govern structure. Geometry changes because the system now prioritizes global
consistency over local packing efficiency.

This principle extends beyond water.

In general terms, a system grows when internal relations remain stable long enough to constrain
one another across the system as a whole. Growth occurs when internal stabilization exceeds
disruption. At that point, the system supports a larger set of internally consistent configurations.
This increase defines effective capacity.

The same mechanism applies at the scale of consciousness.

A cognitive system consists of internal states that influence subsequent internal states. Inner
time refers to the depth of ordered state dependence the system can maintain. It is defined by
how long earlier states remain available to constrain later states.

When internal stabilization exceeds environmental disruption, internal states persist. Memory,
integration, and feedback allow past states to remain relevant. States link together into
extended chains of dependence. The system supports a larger internal state space organized
across time.



This increase constitutes expansion of inner time. The system gains additional internal structure
without adding energy or components. Growth occurs because coherence allows relations to
remain active and mutually constraining across longer durations.

The same pattern appears in biological development, learning, and complex organization. Cells
differentiate by stabilizing relational gene expression patterns. Skills develop by stabilizing
coordinated action sequences. Knowledge systems grow by stabilizing conceptual relations
across domains. In each case, coherence produces structure that increases capacity.

Across all scales, the mechanism is consistent. Internal relations stabilize. Global constraints
emerge. Effective space, time, or informational capacity increases. Growth follows from
organization rather than accumulation.

This perspective reframes expansion as a structural consequence of coherence. Space
expands in ice. Time expands in consciousness. Capacity expands wherever stable relations
bind systems into coherent wholes.

The universe exhibits growth not because additional substance appears, but because
coherence allows structure to generate room for itself.

Formal Description of the Coherence Threshold

Consider a system with internal stabilizing dynamics and external disruptive influences. Let
A_self denote the rate at which the system maintains internal coherence through stabilization,
correction, or reinforcement of internal relations. Let A_env denote the rate at which
environmental perturbations disrupt those relations.

The coherence threshold is defined by the condition:
A_self 2\ _env

When this inequality holds, internal relations persist long enough to constrain one another
across the system. Below the threshold, internal states decay or decorrelate before global
structure can form. At the threshold, a phase transition occurs in which local interactions
reorganize into a globally constrained configuration.

Crossing the coherence threshold increases the system’s effective internal state space. In
physical systems, this increase may appear as expanded spatial volume due to constraint
driven geometry. In cognitive systems, it appears as increased temporal depth through extended
state dependence. In informational systems, it appears as increased capacity for structured
differentiation.
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