Gravity from Distinguishability: A
Hierarchical Clarification of the BCB-
VERSF Framework

Abstract

This paper clarifies the internal structure of the BCB—VERSF research programme. Multiple
papers within the programme employ different formalisms—conservation laws, capacity
constraints, measurement dynamics, and effective field descriptions—which has led to apparent
tensions regarding ontology and explanatory priority. These tensions are not physical
inconsistencies but arise from conflating distinct levels of description. The purpose of this paper
is to make those levels explicit, to state clearly which claims belong to which layer, and to
articulate the meta-theoretic status of the foundational constraint.

1. Motivation and Scope

The BCB—VERSF programme aims to explain gravity, quantum mechanics, and spacetime
structure as emergent consequences of finite distinguishability rather than as fundamental forces
or geometric axioms. As the programme has expanded, four complementary but conceptually
distinct descriptions have emerged:

1. Bit Conservation and Balance (BCB) — a foundational meta-constraint on theory
construction

2. Ticks-Per-Bit (TPB) — the dynamical layer governing measurement and record
formation

3. Critical-capacity VERSF — describing macroscopic response and saturation
phenomena

4. Field-theoretic VERSF — introducing effective scalar fields for phenomenological
modeling

This paper clarifies the hierarchy connecting these descriptions and prevents misinterpretation of
effective models as fundamental ontology.

2. Foundational Layer: Bit Conservation and Balance (BCB)

BCB occupies the foundational level of the programme. It asserts that distinguishability—the
capacity to differentiate physical configurations—obeys a local conservation law. Differences



cannot be created or destroyed; they can only flow. This principle is prior to geometry, fields, or
forces.

2.1 BCB as Meta-Constraint

BCB should be understood as a meta-constraint on theory construction rather than a physical
interaction or dynamical hypothesis. In this respect, it plays a role analogous to unitarity or CPT
invariance: it restricts the space of admissible macroscopic theories without itself specifying
equations of motion.

Meta-constraints of this kind include:

o Unitarity (probability conservation)

e CPT invariance (structural consistency of relativistic QFT)
o Locality and causality constraints

e Second-law consistency (no perpetual motion machines)

None of these specify what happens—they specify what is allowed to happen. BCB belongs
squarely in that class.

Any internally consistent macroscopic theory appears to implicitly respect distinguishability
conservation, whether or not it makes this accounting explicit. A macroscopic theory that
appears to violate these constraints must either be incomplete or be using bookkeeping devices
(fields, curvature, forces) that implicitly encode them.

2.2 Epistemic Status

There is an important asymmetry between BCB and constraints like unitarity or CPT: those
constraints emerged as recognized principles after the dynamical theories were already in
place—they were extracted from successful physics. BCB, by contrast, is being proposed as a
constraint prior to, or independent of, the dynamical theories it is meant to constrain.

This is not without precedent. Thermodynamic constraints preceded statistical mechanics; the
principle of relativity preceded its specific dynamical implementations. The claim that BCB
represents a genuine meta-constraint, rather than a proposed hypothesis that could be falsified,
rests on demonstrating that successful physical theories already implicitly encode
distinguishability conservation—even when their formalism does not make this explicit. As with
other meta-constraints, BCB is not falsified by a single anomalous observation but by the
existence of a fully consistent macroscopic theory that violates distinguishability conservation
without contradiction.

2.3 What BCB Does Not Claim
At the BCB level:

e No gravitational degrees of freedom are postulated



e No spacetime curvature is assumed
e No entropy fields are introduced
e No equations of motion are supplied

BCB constrains what any consistent macroscopic theory must look like, but it does not itself
provide a dynamical model of gravity. Readers should not interpret BCB as a hidden-variable
model, a competing gravity theory, or a speculative force. It operates one level above dynamics.

3. Measurement and Record-Formation Layer: Ticks-Per-
Bit (TPB)

TPB occupies the dynamical layer responsible for quantum measurement and record formation.
It does not introduce additional ontology beyond distinguishability, entropy, and capacity
constraints. Instead, it specifies the mechanism by which reversible, pre-entropic dynamics
transition into irreversible bit stabilization.

3.1 The Role of TPB

Where BCB constrains global distinguishability accounting and critical-capacity VERSF
describes macroscopic response, TPB governs the local dynamics of outcome selection:

e How competing branches accumulate ticks toward stabilization
e How readiness thresholds are crossed
e Why the Born rule emerges as the equilibrium distribution in iso-entropic limits
TPB provides the dynamical bridge between quantum superposition and classical definiteness.

3.2 What TPB Does Not Claim

e TPB does not modify unitary quantum dynamics below the stabilization threshold
o TPB does not introduce collapse as a fundamental process
o TPB does not require observer-dependent ontology

The Born rule, in this framework, is not postulated but derived as the equilibrium limit of
entropic competition among branches.

4. Macroscopic Response Layer: Critical Entropic Back-
Pressure (VERSF)



The third layer introduces the Void Energy—Regulated Space Framework in its critical-capacity
form. Here, gravity arises as the macroscopic response of a finite-capacity substrate to incoming
distinguishable structure.

4.1 Key Features

o Finite capacity for distinguishable structure at any spacetime region

e Suppression of proper-time rates under high entropy loading

o Horizons as global saturation surfaces where capacity is exhausted

o Decoherence as local saturation where distinguishability accounting forces outcome
selection

4.2 Gravity as Response, Not Mediation

No new fundamental fields are introduced at this level. Gravity is not fundamentally mediated at
this level of description; it is the response of the substrate when its encoding capacity is strained.
In the linear-response regime, this description reproduces Einstein gravity. Deviations arise only
near saturation, such as in the vicinity of horizons.

4.3 What Critical-Capacity VERSF Does Not Claim

e Itdoes not claim to replace dark matter at this level of description
e It does not predict specific laboratory anomalies as foundational commitments
e It does not introduce new fundamental constants

S. Effective Description Layer: Entropy and Clock Fields

The field-theoretic formulation of VERSF introduces scalar fields (commonly denoted ¢ and y)
to parameterize the spatial organization of capacity strain and clock-rate modulation effects.

5.1 The Status of Effective Fields
These fields do not represent new fundamental entities. Instead:

e ¢ and y are effective collective variables
e They encode the response of the substrate to distinguishability loading
o They provide a convenient phenomenological language for calculation and prediction

This role is analogous to pressure or temperature fields in hydrodynamics. Such fields are
indispensable for modeling, prediction, and laboratory-scale phenomenology, but they are not
ontologically fundamental. Treating them as emergent resolves apparent conflicts with the
constraint-first nature of BCB and capacity-based VERSF.



5.2 What Field-Theoretic VERSF Does Not Claim
e It does not claim that scalar fields mediate gravity fundamentally
e It does not claim priority over the constraint-based description

o It does not claim that effective parameters are fundamental constants

Phenomenological extensions—such as laboratory clock effects or galactic-scale deviations—are
explicitly conditional and exploratory, not foundational commitments.

6. Summary of Claims and Non-Claims

Layer Claims Does Not Claim

BCB Conservation of distinguishability as meta- New particles, forces, or

constraint equations of motion

Measurement dynamics via tick Modification of unitary QM;
TPB . e

accumulation; Born rule as equilibrium fundamental collapse
Critical- Gravity as finite-capacity response; Dark matter replacement;
capacity VERSF horizons as saturation specific laboratory anomalies
Field-theoretic Effective parametrization; testable Fundamental scalar gravity;
VERSF phenomenology ontological priority

7. Why This Hierarchy Matters

The apparent diversity of formalisms within the BCB—VERSF programme reflects explanatory
depth rather than inconsistency. Gravity does not begin as a force or a field in this framework; it
begins as a limitation. Fields, geometry, and dynamics emerge as bookkeeping devices that
encode how that limitation is expressed across scales.

Importantly, the meta-constraint framing of BCB strengthens rather than weakens the
programme. Meta-constraints are harder to evade than dynamical proposals:

e You can modify field equations
e You can add particles
e You can tune couplings

But you cannot violate a global consistency constraint without contradiction.
Clarifying this hierarchy sharpens the programme's physical claims, prevents category errors in

interpretation, and positions BCB—VERSF for rigorous engagement with the broader physics
community.



8. Conclusion

The BCB—VERSF programme is not a single model but a structured research programme with
distinct levels of description. BCB provides the constraint; TPB provides the measurement
dynamics; critical-capacity VERSF provides the macroscopic response theory; field-theoretic
VERSF provides the calculational toolkit. Each layer has its proper domain and its proper limits.
Recognizing this structure is essential for evaluating the programme's claims, identifying its
testable predictions, and understanding its relationship to established physics.
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