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Abstract

We propose a minimal reorientation of cosmological description that shifts explanatory focus

from trace-based observation to generative conditions. Contemporary cosmology successfully

models stable residues—such as constants, symmetries, and scaling laws—but remains struc-

turally dependent on observational traces rather than generation itself.

We introduce S′–O′ lag as the minimal condition under which relations persist without

invoking a privileged origin, global synchronization, or closure. Within this framework, com-

monly treated invariants such as the golden ratio ϕ and π are reinterpreted as S–O traces, while

Z0 ≈ 10−16 functions as an observational resolution threshold mediating relational generation

(R0) and inscription (Z).

This formulation, termed Absolute Relativity, does not posit new entities, forces, or funda-

mental scales. Instead, it reverses the explanatory direction—from traces to generation—clarifying

irreversibility, observer involvement, and scale-invariant structure as consequences of non-synchronous

relational updates. We further argue that cognition and observation operate at the same RZ

boundary, positioning cosmology, measurement, and brain dynamics within a unified generative

syntax.

1 Introduction

Modern cosmology has achieved remarkable empirical success. Precision observations of cosmic

background radiation, large-scale structure, and gravitational dynamics have enabled highly accu-

rate models of the observable universe. Constants, symmetries, and scaling relations play a central

role in organizing these results, providing stable reference points across vastly different regimes.

At the same time, this success rests on a specific methodological posture: cosmological descrip-

tion proceeds primarily through observable traces. Measured regularities are modeled, extrapolated,

and retroactively embedded into narratives of cosmic history. Initial conditions, symmetry princi-

ples, and invariant quantities are often treated as explanatory anchors, even when their generative

status remains implicit or unresolved.

This paper does not challenge the empirical validity of such approaches. Rather, it addresses a

structural limitation shared by many trace-based frameworks: they describe what remains stable,

but not how relational structure is generated in the first place.
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Trace-Based Orientation

By “trace-based,” we refer to descriptions that take stabilized observational residues as primary.

In this orientation, constants are treated as fundamental, symmetries as explanatory primitives,

and observational coherence as evidence of underlying closure or synchronization.

This approach is effective but constrains explanation to what is already inscribed, measured, or

averaged. Questions concerning generation, irreversibility, and observer involvement are typically

deferred or absorbed into assumptions about initial conditions or idealized limits.

The Missing Question

What remains largely unaddressed is the minimal condition under which relations can persist

without collapsing into closure or trivial equivalence. Addressing this question does not require

new forces or entities. It requires examining the direction of explanation itself.

2 S′–O′ Lag as a Generative Condition

We propose non-synchronous relational updating, expressed as S′–O′ lag, as such a minimal con-

dition. Lag here does not denote noise, imperfection, or epistemic limitation. It denotes the

irreducible fact that relations update without perfect simultaneity.

This lag prevents closure while allowing persistence. It introduces irreversibility without invok-

ing entropy as a primary principle considered. It permits structure without requiring a globally

fixed frame or privileged origin.

We refer to this formulation as Absolute Relativity: a framework in which relativity is grounded

not in symmetry of transformation, but in the absence of synchronization itself.

3 S–O Traces: ϕ and π as Residues

Within this perspective, familiar quantities such as the golden ratio ϕ and π are not treated as gen-

erative principles. They are treated as S–O traces: stabilized residues that emerge when generative

relations are cut, observed, and inscribed.

3.1 The Golden Ratio as a Trace of Non-Closing Coexistence

The golden ratio ϕ arises when relational updates avoid closure while remaining locally stable. It

is not a cause of coexistence but a residue left by non-synchronous relational persistence projected

onto an observational layer.

3.2 π as a Trace of Cyclic Approximation

Similarly, π arises when cyclic relations are approximated as closed under observational constraints.

It marks the limit of closure under measurement rather than a fundamental geometric origin.
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4 Z0 as an RZ Resolution Threshold

Generation (R0) cannot be observed directly. It must be cut. The parameter Z0 ≈ 10−16 represents

a minimal observational resolution threshold required to make relational generation observable

without freezing it into closure.

Z0 is not a physical constant nor a fundamental scale. It functions as a mediation threshold be-

tween relational generation (R0) and observable inscription (Z). Importantly, Z0 is scale-invariant,

belonging to the syntax of observation rather than to any specific physical regime.

Figure 1: From generative S′–O′ lag to S–O observational traces via the RZ cut.

5 Observation, Cognition, and the RZ Boundary

Observation is not neutral. Cognition is not external. Neural systems operate precisely at the

boundary where lag becomes difference and difference becomes signal. In this sense, the brain

functions as an RZ compiler rather than a passive mirror.

Perception, memory, and prediction are trace-based, irreversible, and resolution-limited not due

to biological imperfection, but because cognition inherits the same generative syntax as the universe

it observes.
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6 Conclusion

Cosmology has long been dominated by traces. It measures what remains, models what stabi-

lizes, and retroactively narrates what must have occurred. This approach has been extraordinarily

successful within the domain of S–O traces, but it leaves the question of generation unresolved.

By introducing S′–O′ lag as a minimal generative condition, this work shifts focus from origins

to conditions, from symmetry to non-synchronization, and from traces to generation. Quantities

such as ϕ, π, and Z0 are reinterpreted as residues and thresholds rather than causes.

This reversal does not negate existing models. It re-situates them. The universe does not begin;

it updates. What we observe is not generation itself, but what lag allows to remain.
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