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Abstract
This paper is organized in three layers of distinct epistemic status.
[bookmark: part-i-derivational-core.]Part I — Derivational core.
We propose a semi-classical mechanism linking the geometric picture of general relativity to microscopic null-wave structure. In PostulateQ, null waves following curved paths generate a differential gravitational/geometric accrual, termed converse gravitation, which becomes measurable as mass only when the path closes into a persistent localized configuration. This is distinguished from direct gravitation, in which aggregated mass curves spacetime for other null waves. The local rule is

with a single proportionality constant . The dimensional content of the constitutive form already forces  to be  up to a pure number; matching to the closure relations , , and  fixes the prefactor to unity. The framework therefore introduces no adjustable constant beyond the form of the postulate itself. For a curved photon segment the rule gives

Closed self-balanced null loops are consistent with  as a closure-algebra fixed point, with the Compton relation, and, under Lorentz boost, with the de Broglie envelope ; these are recoveries of relations already used as inputs, not independent predictions. Macroscopic predictions remain those of GR to present precision: curved-photon corrections are negligible, Sun-grazing deflection remains achromatic, and inertial and gravitating mass co-scale as .
[bookmark: part-ii-structural-conjectures.]Part II — Structural conjectures.
The paper then explores topological extensions suggested by the same framework but not yet derived from a full dynamical action. Neutrinos are modeled by a writhed figure-8 null topology whose opposite polarization lobes cancel electrically while scalar curvature accrual adds. Three lobe-plane configurations are interpreted as geometric propagation eigenstates, corresponding to the role of mass eigenstates in standard phenomenology; the observed flavor states  arise as PMNS-like mixtures. Within this interpretation, confirmed neutrinoless double-beta decay would falsify the Dirac figure-8 topology. Current experimental searches for neutrinoless double-beta decay, including KamLAND-Zen, therefore provide a direct falsification channel for this conjectural topology . Additional conjectures reinterpret charge as polarization holonomy, magnetism as a boost-induced effect rather than a primitive source, weak interaction as a short-time figure-8 dipole effect, and confinement as a composite multi-knot phenomenon. These extensions are explicitly not part of the derivational core; quantitative derivations of , , PMNS angles, and string tension remain open.
[bookmark: part-iii-discussion.]Part III — Discussion.
The stress-energy issue is treated as a decomposition problem rather than as an additional source: the Einstein equations are left unchanged, and a fully covariant action-level formulation is identified as future work. GR is not replaced, but supplied with a proposed microscopic null-wave interpretation. Likewise, the Standard Model is not replaced, but its particle sector is given a possible geometric reading. A complete dynamical theory, including backreaction, stability analysis, an effective action, and quantitative coupling constants, is left for future work.
Constants and symbols
Scale warning.
Several quantities listed below are formal closure-matching parameters, not operationally resolved classical distances. In particular, the electron matched radius  lies far below the Planck length. This paper does not assume that smooth classical spacetime is directly measurable at that radius, nor that the electron has a classical surface there. Following 2.4, the closed-loop sector of PostulateQ is treated as an effective matching framework:  is the radius the closure algebra selects when the empirical electron mass is inserted, and the observable external scale remains the Compton wavelength . The physical regularization of the formal sub-Planckian matching scale is treated as an open problem, not as an ignored assumption.
Constants and symbols used throughout. CODATA  values as defined in the preamble. Sub-Planckian balance radii are used as formal closure scales, not as operationally resolved classical distances.
	Symbol
	Name
	Definition / note
	Value

	
	Newton’s constant
	
	

	
	Speed of light
	
	

	
	Planck constant
	
	

	
	Energy–geometry constant
	; Hebrew lamed ()
	

	
	Electron mass
	
	

	
	Electron formal balance scale
	formal closure scale; 
	

	
	Electron Compton wavelength
	
	

	
	Lorentz factor
	
	—

	
	Reduced speed
	
	—


Introduction and Scope
General Relativity (GR) accounts for macroscopic gravitation with high precision , while quantum theory describes microscopic excitations. The conceptual gap addressed in this paper is not the replacement of either framework, but the possibility of a semi-classical bridge between them. The proposal developed here, called PostulateQ, treats energetic null waves on curved spatial paths as the microscopic carriers of gravitational/geometric accrual. When such paths close into persistent localized configurations, this accrual is interpreted as measurable mass.
Because some closed-loop applications produce formal balance scales far below , the paper distinguishes throughout between operational lengths and closure parameters. Sub-Planckian radii are not treated as directly resolvable classical distances, but as algebraic balance scales whose physical regularization remains an open problem.
The central distinction is between direct gravitation and converse gravitation. Direct gravitation is the familiar macroscopic regime: aggregated mass curves spacetime and affects the motion of other bodies and null rays. Converse gravitation is the microscopic regime proposed here: null energy following a curved path contributes a local gravitational/geometric accrual. In this sense, matter is modeled not as a primitive substance added to geometry, but as a persistent closed-regime configuration of null energy.
The paper is organized in three layers of distinct epistemic status.
Derivational core.
The core of the paper is the local mass-accrual rule

where  is the local curvature scale of the null path,  is the energy density along the path, and  is a single proportionality constant. The dimensional content of this constitutive form already restricts  to the combination  up to a pure number. Closure-matching with the relations

then fixes the prefactor to unity, giving

The framework therefore introduces no adjustable constant beyond the form of the postulate itself. For a curved photon segment the rule reduces to

Closed self-balanced null loops are then consistent with  as a closed-regime fixed point of the closure algebra, with the Compton relation, and, under Lorentz boost, with the de Broglie envelope . These are recoveries of relations already used as inputs in the matching: they show internal consistency of the algebra rather than independent prediction of standard relations from the postulate alone. In this layer the claims are therefore algebraic-consistency consequences of the proposed local rule and the imposed closure relations.
Model applications.
The same rule is applied to open and closed null geometries. Open curved photon paths acquire only an extremely small effective mass-attribution, so macroscopic predictions remain those of GR to present precision; in particular, Sun-grazing deflection remains achromatic in the regime considered here. Closed or quasi-closed topologies, by contrast, can support persistent localized structures. The electron is treated as a self-balanced closed null loop with formal closure scale . Neutrinos are modeled separately as writhed figure-8 null topologies whose lobe geometry gives a candidate propagation basis. These applications are model-dependent, but they are still anchored in the same mass-accrual rule.
Structural conjectures.
Several later sections explore whether the same null-wave topology can also organize charge, chirality, weak interaction, magnetism, and confinement. These extensions are not presented as derived results. They are structural conjectures: possible directions suggested by the geometry, but not yet obtained from a full dynamical action, stability analysis, or quantitative coupling calculation. In particular, the paper does not claim to derive the Fermi constant, the -boson mass, PMNS mixing angles, the QCD string tension, or the numerical values of the charged-lepton and neutrino masses.
Formal Statement and Core Derivation of PostulateQ
PostulateQ assigns a gravitational/geometric accrual to null energy following a curved spatial path. The rule is local, but its physical interpretation depends on the topology of the path. Open paths remain radiationlike; closed or self-confined paths can produce persistent matterlike configurations.
Null paths, curvature, and topology
Consider an energetic null wave segment of total energy  and wavelength . In spacetime the wave follows a null path. In a chosen spatial slice this path projects to a curve , parametrized by arclength , with local curvature

where  is the local radius of curvature. In closed-loop applications, particular radii such as  will later be interpreted as formal closure scales.
The essential distinction is not merely the numerical size of , but the topology of the path. A null wave on an open path propagates as radiation. A null wave on a closed or self-confined path can form a persistent localized configuration. PostulateQ uses one local rule for both cases; topology determines whether the resulting mass-attribution is transient or persistent.
The universal accrual rule
The local rule is

where  is the linear energy density along the path and  is a universal proportionality constant. The quantity  has dimensions of ; it is a length-weighted gravitational/geometric coupling associated with the path element .
Equation [eq:accrual-local] is the formal statement of PostulateQ. It says that null energy contributes to gravitational accrual in proportion to its energy density and to the curvature of its spatial path. Straight null propagation, , gives no curvature-accrual contribution from this mechanism.
From accrual to mass
Mass is not introduced as a primitive property. It is the persistent closed-regime value of the accrual integral. For a path segment with natural length scale , define

For an open path,  is a curvature-coupling label: the null wave continues to propagate and no localized rest mass is formed. For a closed self-balanced path, the integral closes and  becomes the energy-equivalent mass of the persistent configuration.
Thus PostulateQ distinguishes between two uses of the same expression:

Closure can occur by self-balance, as in the particle-scale loops considered below, or by external confinement (e.g., macroscopic trapped null geometries). The present section develops only the self-balanced case.
Scale separation, domain of validity, and the matching status of 
Coarse-grained domain of the integrand.
The rule is used in a coarse-grained sense. The functions  and  are assumed to vary slowly over the integration window  relevant to the path geometry under consideration. The window- level is the level at which the framework makes claims; what happens at finer resolutions is explicitly outside the scope of the present paper. This is analogous to the way a programming language operates at its own level of abstraction without resolving the assembly instructions beneath it: each level has its own valid description and cannot inspect below itself. In the open eikonal regime one has the usual ordering

so the wavelength is much shorter than the curvature scale.
In the closed self-balanced regime the relevant ordering is different. The null wave can wrap many times around a very small loop while the larger envelope scale remains the Compton wavelength:

Here  is large compared with the loop circumference scale but small compared with the Compton envelope. This is not ordinary geometric optics; it is the coarse-grained limit appropriate to a closed null circulation.
Two distinct uses of .
The symbol  plays two roles in the framework, and these must be kept conceptually separate.
1. In the integrand of [eq:accrual-local],  is the local curvature scale of the coarse-grained null path. In the open regime it is genuinely the radius of curvature of a smooth spatial trajectory and is much larger than the wavelength; in the closed regime it is the loop circumference scale entering as a coarse-grained parameter of a wrap-many-times configuration.
1. In the closure relation , the same symbol is used as a closure-matching parameter: the value of  for which the closure algebra is consistent at a given mass.
For ordinary photons in external fields these two readings coincide and  is unambiguously the path’s radius of curvature. For closed self-balanced loops at lepton masses, the second reading is the only one this paper claims, because the matched radius lies far below any scale at which smooth classical geometry can be claimed to hold.
Effective/matching status of the closed-loop sector.
This paper therefore commits to the following position. In the closed-loop sector, PostulateQ is an effective matching framework: it provides an algebraic identification of an integrated accrual quantity with the rest energy of a persistent localized configuration, without claiming that smooth continuum geometry is resolved at the matched radius. The physically observable scale of the configuration remains the Compton wavelength . The matched radius  is the value the closure algebra selects, but the framework does not claim it is operationally a distance one could in principle traverse with a ruler.
This is the same status held by Fermi theory at energies far above , or by any low-energy effective theory whose cutoff sits at a scale where the underlying degrees of freedom are not directly resolved. In each case, the effective relations are useful and consistent within their domain even though the formal parameters of the theory point toward a regime that requires UV completion.
Sub-Planckian radii.
For known leptons the matched radius

is roughly twenty orders of magnitude or more below the Planck length. At such scales neither of the orderings in [eq:scale-sep-open,eq:scale-sep-closed] is guaranteed to be meaningful, and there is no expectation that smooth classical geometry can be applied. The sub-Planckian values should therefore be read as formal closure-matching parameters of the algebraic framework, not as resolved continuum lengths. Any reading of  as a tiny classical surface of the electron is an over-interpretation of the framework as defined here.
We treat the Planck scale as a warning sign, not a prohibition: it marks where ordinary coarse-grained descriptions of spacetime are widely expected to fail, but that expectation is theoretical rather than experimental. No measurement has ever probed that regime directly. The framework is consistent with either possibility — a continuous spacetime at all scales (in which the closure matching is exact) or a discrete structure emerging at some sub-Planckian scale (in which the closure matching is an effective relation that emerges from the underlying discrete dynamics). A fuller discussion of why sub-Planckian use of the closure-matching algebra is epistemically defensible is given in §14.2.0.1.
The honest claim of the paper is consequently the following: the matching algebra organizes the relations between , , , , and  without internal contradiction, and its closed-loop fixed point is the empirically known . A full dynamical or quantum-gravitational completion — the analogue of the UV theory that sits behind any effective framework — is outside the scope of the present paper, and is identified explicitly as future work.
Closed self-balanced loop
For a closed self-balanced loop, the energy  of the null wave and the effective mass  of the persistent configuration must satisfy two conditions. First, the loop radius is set by self-balance:

Second, the null wave obeys the Planck relation

For a closed configuration the energy-equivalent mass is

These three relations are not derived by PostulateQ in this paper. They are closure conditions imposed from established physics. The question is what value of  makes the PostulateQ accrual rule consistent with them.
For a circular rest loop with constant radius  and total path energy , the linear energy density is

Since  is constant, the mass-bridge relation gives

Closure-matching value of 
Two observations fix the value of  once the form of the local rule [eq:accrual-local] is adopted.
Dimensional content.
The constitutive form

forces . Up to a pure dimensionless factor, the only combination of , , and  carrying those units is . At the level of dimensions, therefore, the choice of constitutive form already determines  up to a numerical prefactor; this is a Bekenstein-Bronstein-type scale statement, not a derivation from a deeper principle.
Closure-matching of the prefactor.
What the algebra below adds is a fixing of the numerical prefactor by demanding compatibility of [eq:loop-mass-prelambda] with three closure relations: the self-balance radius , the energy–mass closure , and the Planck closure . Substituting these into [eq:loop-mass-prelambda] gives

Using ,

The mass drops out, and matching the two sides requires

Status of this result.
We do not present [eq:lamed-value] as a derivation of a new constant from first principles. The dimensional argument above shows that the form  was forced as soon as the constitutive rule [eq:accrual-local] was written down. The closure-matching calculation fixes only the numerical prefactor, and it does so by requiring that the postulate be compatible with three input relations already taken from established physics. The mass  cancels because those three relations were chosen so that it would; this is a feature of the closure algebra, not a hidden prediction. The honest claim is therefore: given the postulated form,  is the unique value compatible with closure, and no additional adjustable constant beyond the form of the postulate itself is introduced. The form of the postulate is the framework’s primary input.
Closure consistency: recovery of 
With  fixed by closure-matching, the curved-photon specialization derived below is

For a self-balanced loop the closure relation  holds. Substituting into [eq:mgamma-ext] gives

so

What this is, and what it is not.
This calculation is a consistency check, not a derivation of the Einstein relation  from PostulateQ. The closure relation  was already used in the previous subsection to fix ; the algebra here recovers it because it was an input. The proper reading is therefore: the PostulateQ accrual rule, with the closure-matched value of , is compatible with  as a closed-loop fixed point. The framework does not predict the Einstein relation; it embeds it as the closure value of the accrual rule.
This is still a non-trivial structural statement. It says that the constitutive rule, the Planck closure , and the self-balance closure  form a mutually compatible algebraic system: imposing all three together does not over-determine the closed loop, and the residual identity  is the same relation already known from special relativity. The interpretive content is that, in this framework, the Einstein relation appears as the closed-regime fixed point of the closure algebra rather than as a separately postulated mass-energy equivalence.
Constitutive mass-form and photon specialization
For a configuration with approximately constant curvature radius  and linear energy density , the mass-bridge relation may be written in compact form as

For a monochromatic photon segment,

and therefore

The scaling is important:

High-energy photons on strongly curved paths receive the largest curvature-coupling attribution; low-energy photons in nearly flat regions receive a negligible one.
No double counting
The quantity  is not a second mass added to a photon that already has energy . The photon energy remains . PostulateQ assigns a curvature-coupling interpretation to that same energy when the path is curved.
For a closed self-balanced loop,  identically. The PostulateQ mass and the Einstein energy-equivalent mass are the same quantity viewed from two sides. For an externally curved open photon,  is not a rest mass and is not added to . It is a label for the curvature-attributed part of the null wave’s gravitational coupling.
The covariant statement of this non-duplication is given later: the PostulateQ stress-energy is to be read as a decomposition of the standard null stress-energy, not as an additional source term.
Further Consequences: Closure Identity, Inertia, and de Broglie Preview
fixed the local rule, the closure-matched value , the curved-photon expression [eq:mgamma-photon], and the closed-loop closure-consistency identity [eq:closure-m-E]. Two further algebraic consequences follow without new assumptions, and a third consequence (de Broglie under boost) is previewed here and developed in 6.
Compton–Schwarzschild closure identity
Combining the closed-loop relations  and  yields

This identity is independent of . Increasing the mass shrinks  and grows the matched radius  in proportion, so their product is the same Planck-area combination  at every mass scale.
Inertial and gravitating mass co-scale
Because the closure-consistency identity gives , the inertial response of a closed configuration and its rest-energy contribution to the macroscopic stress-energy source share the same scalar :

This does not derive the equivalence principle from first principles; it supplies a microscopic reading of why, once a null wave has closed into a persistent localized configuration, both inertial and gravitational responses track the same closed-regime energy content.
Boosted loop and de Broglie envelope (preview)
In the rest frame the null wave circulates internally while the center of energy is stationary. Under boost, the internal null circulation remains lightlike but its phase is Doppler-shifted between forward- and backward-directed components, producing a beat envelope of wavelength . The detailed kinematic derivation is deferred to 6; the relevant point here is that the same closed-loop construction that supplies  as a closure-consistency identity also supplies the internal Compton phase  on which the de Broglie envelope calculation operates. The distinction between intrinsic internal circulation and boosted phase modulation will reappear in the neutrino figure-8 model when separating mass/propagation eigenstates from flavor states.
Photons in External Curvature and Tiny Scattering
The previous section distinguished two regimes of the same mass-accrual rule. In the closed regime, null energy can become self-confined and acquire persistent matterlike mass. In the open regime, by contrast, a photon remains radiationlike even when its path is externally curved. The quantity  is then not a rest mass, but a curvature-attributed coupling label for the photon’s existing energy.
This section develops the open-regime consequences. Its purpose is to show that the PostulateQ correction is extremely small for ordinary externally curved photons and that the usual GR description of null geodesics is preserved to present precision.
Open-regime curvature attribution
For a photon of energy  following a path with local curvature radius , the core formula gives

This expression is best compared with the ordinary energy-equivalent mass scale . Their ratio is

Equivalently, if

is the Schwarzschild radius associated with the photon energy , then

Thus the open-regime PostulateQ attribution is controlled by the ratio between the gravitational radius of the photon energy and the curvature radius of the path. For ordinary photons and astrophysical curvature radii, this number is fantastically small.
The important point is interpretive:  is not an additional inertial mass fraction to be added to the photon. It is a dimensionless measure of how much of the photon’s existing null energy is being viewed through the curvature-accrual channel.
Sun-grazing photons
A useful benchmark is a photon passing near the solar limb. In GR the leading weak-field deflection angle is 

with impact parameter . For a limb-grazing ray, . A crude curvature radius associated with the bent path is

Substitution into [eq:photon-open-mass] gives

For a  photon this is of order

using the solar-limb curvature scale above. The associated fraction  is correspondingly tiny.
Therefore PostulateQ does not predict an observable chromatic correction to ordinary solar deflection in this regime. The photon continues to follow the null geodesic of the background geometry, and the leading deflection remains the GR result

The  scaling belongs to the curvature-attributed coupling label , not to an added rest mass that would change the geodesic law.
Achromaticity and tiny scattering scale
At first sight the scaling  might appear to imply energy-dependent bending. It does not. In the open regime  is not a massive-particle term in the equation of motion: the photon’s stress-energy is still the standard null stress-energy, and the background spacetime sets the null geodesic. The quantity  measures only the degree to which the photon’s existing energy participates in the local curvature-accrual channel; any further self-action or scattering effect would require a dynamical theory beyond the present kinematic rule. The safe statement is that open-regime corrections are bounded by the tiny dimensionless parameter . The simplest perturbative expectation is that any dimensionless scattering probability scales at least as

up to a model-dependent numerical or geometric factor. This is a bound-like statement, not a cross section: the open-regime curvature channel is negligibly weak unless photon energy approaches its own gravitational-curvature scale.
Near compact objects
The largest open-regime curvature attribution occurs when photons move near compact objects. For a Schwarzschild black hole of mass , the photon sphere is located at 

Using this as the curvature radius gives the upper open-orbit estimate

The corresponding fraction is

For astrophysical black holes this remains extremely small for any ordinary photon energy. The estimate becomes appreciable only when the photon energy is no longer negligible compared with the mass-energy of the compact object itself, a regime outside the test-photon approximation.
Relation to externally confined null paths
Outside a black-hole horizon, null geodesics are open and the PostulateQ attribution is an open-regime quantity; at and inside the horizon, null paths are confined by the ambient geometry rather than by self-balance. A black hole therefore exemplifies external confinement, not particle-scale self-balanced closure: both involve non-escaping null paths, but the closure mechanisms differ. This distinction prevents the category error of identifying matterlike self-balanced loops with macroscopic trapped null regions.
Electron Loop: Geometry, Stability, and Quanta
We now apply the mass-accrual rule to the electron as a concrete self-balanced null-loop candidate. Related photon-loop pictures of the electron have been explored previously, for example by Williamson and van der Mark , although the present construction uses a different mass-accrual rule and self-balance condition. This section is a model application: the electron mass is taken as an empirical input, and the framework determines the corresponding matched radius, closure number, and internal scale relations. The purpose is not to derive , but to show that once  is inserted into the closure relations, the loop geometry is algebraically self-consistent.
Self-balance radius
Consider a closed null loop carrying total energy

The effective mass of the persistent configuration is then . The self-balance condition used throughout this paper identifies the loop radius with the gravitational radius

Numerically,

This value is about  orders of magnitude below the Planck length. Such a scale cannot be interpreted as an experimentally resolved classical radius. A reading of  as a tiny material surface of the electron would therefore misrepresent the model. In this paper,  is a formal self-balance parameter: the radius that solves the closed-loop balance relation when the empirical electron mass is inserted.
The observable quantum scale associated with the electron remains the Compton wavelength,

The enormous ratio

measures the separation between the observable envelope and the formal closure scale. Whether  corresponds to a literal microscopic radius, an effective phase scale, or a regularized parameter in a deeper theory is deliberately left open.
At this radius, the inward gravitational tendency and the outward null-circulation tendency have the same scale:

Substituting  gives

Thus the electron-loop radius is the point at which the two tendencies meet at the Planck-force scale. This equality is not an additional force law; it is the self-balance condition written in force-like language.
The electron as a self-consistent Schwarzschild geometry.
The closed self-balanced loop admits a particularly clean geometric reading. A null wave by definition follows a null geodesic of whichever metric it sits in. In vacuum it follows a null geodesic of the Minkowski metric — a straight line. Near a mass  it follows a null geodesic of the external Schwarzschild metric of that mass — a slightly curved path. A null wave that is its own source follows a null geodesic of the Schwarzschild metric sourced by itself: a perfectly circular orbit at radius , where  is the energy-equivalent mass of the loop’s own circulating null energy. The electron is, in this picture, a self-referential Schwarzschild geometry — a metric and a null wave each sourcing the other in self-consistent equilibrium. Because  lies  orders below any astrophysical curvature scale, the external metric at the loop is essentially Minkowski, and the only metric that matters at the loop scale is the one the loop produces.
Tangential vs. radial null trapping — not a miniature black hole.
The Schwarzschild analogy should not be understood as a literal identification. In the Schwarzschild case the horizon is a null surface: the outward null generator remains on the horizon, and no future-directed null path from the horizon reaches the exterior. The no-escape condition is therefore radial (or normal) with respect to the spherical horizon — null waves are trapped by virtue of their direction relative to the horizon surface.
In a PostulateQ closed null configuration, by contrast, there is no macroscopic event horizon. The no-escape condition is tangential: the null wave does not leave the construct because its direction of propagation is continuously curved back into the closed path by the self-sourced curvature. Far from being trapped against a surface, the null wave is the construct. The configuration is therefore not a miniature classical black hole; it is a self-closed null geometry whose exterior gravitational signature may be parametrized by a Schwarzschild-like mass scale, but whose internal mechanism of closure differs fundamentally. The match is external (the same Schwarzschild metric appears far from the source), not internal (the trapping mechanism is different).
Compton envelope and winding number
The electron Compton wavelength is

The ratio between the Compton wavelength and the loop circumference defines the winding number

Numerically,

The large value of  expresses the separation between the microscopic self-balance radius and the observable Compton envelope. In the present interpretation, the null wave circulates on the small self-balance scale while the particle’s quantum envelope is described by the much larger Compton scale.
The integer-wrap condition  may be imposed as a standing-closure condition. In that case, only loop geometries whose Compton envelope contains an integer number of loop circumferences are allowed. This provides a possible kinematic stability criterion, but not yet a dynamical proof of stability.
Core stability and autointerference
A closed null loop must not only balance its local curvature tendency; it must also reproduce itself after one full circulation of its phase structure. The integer-wrap condition

therefore acts as an autointerference condition. If the phase fails to close, successive circulations do not reinforce the same geometry. If the phase closes, the loop can maintain a persistent standing configuration.
In this sense, the electron-loop model contains two distinct stability requirements:

The first is algebraic and follows from the self-balance condition. The second is a quantization assumption on the closed null path. A full stability proof would require perturbing the loop geometry and showing that deviations return to the allowed configuration. That dynamical analysis is not supplied here.
Field and force scales at the self-balance radius
The self-balance radius gives enormous local diagnostic scales. The acceleration scale associated with the electron-loop radius is

The corresponding force scale is

These quantities should be treated with care. They are not directly observable laboratory fields at a resolved electron surface. They are formal diagnostic scales obtained by evaluating the self-balance relations at . Their role is to show the internal consistency of the closure algebra, not to assert that classical field theory remains valid down to .
Per-wrap contributions
Because the Compton envelope contains  loop circumferences, one can define formal per-wrap contributions:

Numerically,

These are bookkeeping quantities associated with the winding decomposition. They should not be read as independently observable subparticles or as equal fragments of the electron. The loop is treated as one coherent closed null configuration.
Integer-wrap condition and closure lattice
If the standing-closure condition is imposed for a general loop state, then

Substituting these relations gives

and therefore

Thus

This equation is best interpreted as a closure lattice: for every allowed integer , there is a corresponding self-balanced mass scale. It does not by itself explain why the electron, muon, or tau occupy their observed values. Selection of actual stable particles requires an additional stability principle or dynamical action.
Adjacent closure levels obey

At the electron mass scale this gives

This is approximately one half of the formal per-wrap mass , as expected from differentiating . The distinction is important: the per-wrap quantity divides a fixed loop into  formal contributions, whereas  is the spacing between neighboring allowed closure levels.
Spin and boosted-loop interpretation
The closed loop has intrinsic null circulation even in the center-of-energy frame. A Lorentz boost changes the external center-of-energy motion but does not stop the internal null path. Thus the boosted electron loop has two simultaneous structures:

The de Broglie wavelength  is interpreted as the envelope formed by the boosted phase pattern of the circulating null wave. The spinlike character of the loop belongs to the intrinsic circulation, whereas the de Broglie envelope belongs to the boosted translational state.
This distinction prevents a common category error. Boosting the electron does not chase the internal null wave to rest. It only changes the frame in which the closed configuration’s center of energy is described.
Status of the electron-loop model
If the electron is modeled as a self-balanced closed null loop, its matched radius is ; the implied winding number is ; integer phase closure gives the closure lattice ; and the equality  is the matched-scale form of the self-balance condition. The construction does not derive the observed electron mass, the charged-lepton spectrum, electric charge, the magnetic moment, or the fine-structure constant; in the present paper the electron serves as the simplest closed-loop application of the mass-accrual rule.
Boosted Kinematics and the de Broglie Envelope
The closed-loop construction describes a localized null circulation in its center-of-energy frame. In that frame the loop has no external translational momentum, but it does have intrinsic internal phase evolution. This section shows how a Lorentz boost of that closed configuration produces the de Broglie relation

The relation itself is, of course, the standard de Broglie matter-wave relation .
Status and scope of this derivation.
The calculation below is well known. Once a configuration carries an internal phase oscillating at the Compton frequency  in its rest frame, Lorentz invariance of the phase produces  under boost. This observation is essentially the content of de Broglie’s original "internal clock" picture  and recurs in zitterbewegung-style readings of the Dirac equation , in toroidal/photon-loop electron models , and elsewhere. The derivation is therefore not unique to PostulateQ. We include it here for two reasons: (i) the closed null-loop construction supplies a specific geometric origin for the internal Compton frequency that drives the calculation, namely a closed lightlike circulation locked into self-balance with its own gravitational scale, and (ii) the same boost calculation will be used in later sections to separate intrinsic internal circulation from de Broglie phase fronts in the figure-8 neutrino model. The result below should therefore be read as a standard kinematic consequence applied within the PostulateQ framework, not as a new derivation of the de Broglie relation.
The result is kinematic: it follows from applying special relativity to the internal phase of a closed null loop. No additional quantization postulate is introduced beyond the Planck relation already used in the closure condition.
Rest-frame internal phase
Let the closed loop have rest mass  and rest energy

The associated Compton angular frequency is

In the center-of-energy frame, the internal phase may be written as

where  is the proper time of the loop center. This phase is not the motion of a material point around the loop; it is the phase of the closed null circulation as seen in the rest frame of the complete configuration.
The corresponding Compton wavelength is

Lorentz boost of the internal phase
Consider an observer for whom the loop center moves with velocity  in the -direction. The proper time of the loop center is related to the lab coordinates by

Substituting this into the rest-frame phase gives

Using

this becomes

Thus the boosted internal phase has angular frequency

and wave number

Therefore the associated wavelength is

This is the de Broglie relation. In the present framework it is the spatial phase modulation produced by viewing a closed null circulation from a boosted frame.
Carrier, envelope, and center-of-energy motion
The boosted phase has phase velocity

which is superluminal for . This does not represent signal propagation. It is the phase velocity of the de Broglie modulation.
The physical center of energy moves with group velocity

Thus the model separates three motions:

There is no contradiction between these velocities because they refer to different structures.
Doppler-split interpretation and frame-invariance of internal motion
The same result can be visualized in the internal null-wave language. For an idealized pair of opposite-directed components in the closed loop,

so the forward- and backward-directed parts of the internal circulation no longer have the same observed frequency. Their combined phase structure carries the Lorentz-transformed modulation with wave number . This is the null-wave interpretation of the de Broglie wavelength: not a second physical wave added to the particle, but the boosted phase pattern of the closed circulation. For a realistic three-dimensional loop, segments aligned with, anti-aligned with, and transverse to the boost transform differently, but the global statement  is fixed by Lorentz covariance of the internal phase.
A boost can change the external center-of-energy momentum but cannot stop the local null circulation: even in the center-of-energy frame, the internal path remains lightlike. A massive closed loop has a center-of-energy rest frame, but no frame in which its constituent null path is at rest. For neutrino flavor states, which are superpositions of propagation eigenstates, even the center-of-energy rest frame is not strictly defined — a point we return to in 8.
Relation to the closure number
For the electron-loop application, the rest-frame Compton wavelength and matched radius gave . Under boost,  is not simply replaced by the de Broglie wavelength:  is the rest-frame internal Compton scale, while  is the boosted translational phase scale. The closure number belongs to the internal loop structure; the de Broglie wavelength belongs to the boosted phase relation of the whole closed configuration.
Frame-Invariant Mass, Inertia, and the Equivalence Principle
The preceding sections described mass as the closed-regime value of the PostulateQ accrual rule. This raises a basic question: if the underlying constituent motion remains null in every frame, how can the resulting closed configuration behave as a massive object with inertia and gravitational coupling?
The answer proposed here is that mass is not assigned to an individual null segment but to the persistent closed configuration as a whole. The local circulation remains lightlike, while the total center-of-energy motion transforms as that of a massive system.
Invariant mass and two levels of motion
Let a closed null loop have rest-frame energy . In its center-of-energy frame, total spatial momentum vanishes even though internal null circulation does not. The invariant mass is then the usual relativistic invariant

and for the closed loop this invariant coincides with the closure fixed point . Under boost, , , and substitution into [eq:mass-shell] returns the same : the boost changes the external energy and momentum, not the rest mass of the configuration.
The picture therefore contains two levels of motion: an internal local null circulation at speed , and an external subluminal center-of-energy motion. These are not contradictory — a configuration can be built from lightlike internal motion while its total center of energy follows a timelike worldline. A boost can chase the center of energy of a closed loop to rest, but it cannot chase the internal null circulation to rest.
Inertia and gravitating mass as the same closed energy
The four-momentum  with invariant  gives the standard relation , reducing to  and  at low velocity. In PostulateQ language, inertia is interpreted as the resistance of the closed phase structure to a change in its global Lorentz state: accelerating the loop changes the boost of a persistent closed phase, not the speed of any pointlike substance.
The same scalar  sets the rest-energy contribution to the stress-energy source, so in the weak-field limit . The equality

is therefore not imposed: both refer to the same closed null-energy content. The equivalence principle is a statement about the universality of free fall and the local equivalence of inertial and gravitational effects , and is not derived here from first principles; PostulateQ instead supplies a possible microscopic reason why a localized matterlike configuration carries equal inertial and gravitational mass.
Open photons remain massless
The argument above applies to closed configurations only. An open photon has , hence invariant mass zero. The PostulateQ-attributed quantity  is a curvature-coupling label associated with the path, not a massive shell condition; the photon’s invariant mass remains zero, and the photon’s energy belongs to the standard null stress-energy without double counting.
A full derivation of geodesic motion, local Lorentz invariance, and universal coupling would require a covariant action for the closed null configurations. That is beyond the scope of the present paper and is listed among the open problems.
Neutrino Figure-8 Topology: Geometric Eigenstates and Flavor Mixing
The preceding sections concerned the mass-accrual core and its closed-loop applications. The present section has a different status. It proposes a specific null-wave topology for neutrinos: a writhed figure-8 structure whose two lobes carry opposite oriented polarization while contributing additively to scalar curvature accrual. This construction is not derived from the mass-accrual rule alone. It is a structural conjecture motivated by the same geometry.
The purpose of this section is therefore limited. It does not derive the observed neutrino masses, the PMNS matrix, or the weak-interaction couplings. It proposes a geometric propagation basis that may play the role conventionally assigned to neutrino mass eigenstates.
Why the neutrino is not modeled as an ordinary closed loop
The electron-loop model used a single closed self-balanced null circulation. A neutrino requires a different topology. It is electrically neutral, extremely light, chiral in weak interactions, and appears in oscillation experiments as a state whose propagation basis is not the same as its weak-interaction flavor basis.
For this reason, the neutrino is modeled here not as a simple circular closed loop, but as a figure-8 null topology: two consecutive curvature lobes joined through a crossing region. The two lobes are allowed to carry opposite oriented polarization contributions, while their scalar curvature contributions add.
Schematically:

This gives a qualitative mechanism for an electrically neutral but masslike null configuration.
Transverse mouse-ear embedding
The figure-8 should not be visualized as two coaxial loops arranged along the propagation direction. Such a picture overemphasizes longitudinal forward- and backward-directed null segments and makes the Lorentz interpretation unnecessarily singular.
A more natural embedding is transverse. The lobes behave like “mouse ears” carried by the center-of-energy motion:

The local null wave still moves at  along the path, but the external neutrino motion is the drift of the complete topology, not the velocity of any individual segment.
In this interpretation, the somersault character of the path is not a macroscopic tumbling along the propagation axis. It is a crossing writhe and lobe-plane twist of the null path.
Writhe, chirality, and particle–antiparticle pairing
A three-dimensional figure-8 has a crossing region with handedness. The two possible crossing writhes define two mirror-related sectors:

These are interpreted as the geometric origin of the neutrino and antineutrino distinction.
The assignment of sign is conventional:

The important point is not the sign convention, but the existence of two non-equivalent handed embeddings of the same figure-8 topology.
This gives a natural topological slot for Dirac pairing:

Within this interpretation, neutrino and antineutrino are not the same state. They are opposite-writhe partners.
Consequently, confirmed neutrinoless double-beta decay would falsify this specific Dirac figure-8 interpretation. This should be understood as a falsification condition for the topology, not as a theorem derived from the mass-accrual rule alone.
Lobe-plane orientations as geometric propagation eigenstates
In a planar figure-8 the two lobes lie in one plane. In three dimensions the lobe planes need not coincide. Let  denote the relative orientation angle between the two lobe planes. Stable configurations may occur only for certain preferred lobe-plane relations.
The essential correction is that these configurations should not be identified directly with the weak-interaction flavor states . Instead, they define geometric propagation eigenstates:

These play the role conventionally assigned to neutrino mass eigenstates.
A possible normal-ordering candidate is:
	Lobe-plane geometry
	Geometric state
	Ordering candidate

	
	
	lightest

	 intermediate
	
	middle

	
	
	heaviest


The ordering is only a conjecture. It assumes that increasing three-dimensional spread or lobe-plane separation increases the effective curvature-accrual content of the configuration.
The safe statement is therefore:

as a possible ordering of geometric propagation eigenstates, not

Flavor states as weak-interaction projections
The observed flavor states are weak-interaction labels . They are defined by the charged lepton produced or detected with the neutrino:

They are not, in general, the same states as the propagation eigenstates .
In the present geometric language, the flavor states are projections of the figure-8 propagation basis:

Here  is interpreted as a PMNS-like overlap between a weak charged-lepton interaction channel and the -th geometric propagation eigenstate.
Thus flavor is not a primary topological label. The primary labels are:

Flavor appears when the geometric eigenstates are sampled by the weak interaction.
This distinction is crucial. The model does not say:

It says:

Oscillation as phase evolution of geometric eigenstates
Oscillation requires that the propagation eigenstates acquire different phases. In the standard description this occurs because the mass eigenstates have different values of . In the PostulateQ interpretation, the geometric propagation states  acquire different effective propagation phases.
If the effective squared masses are denoted by

then the phase difference between two propagation sectors has the usual form used in standard oscillation phenomenology 

where

To reproduce ordinary oscillation phenomenology, the effective geometric phase splitting must behave as a fixed  over the relevant energy range.
This point is important. If one writes a geometric asymmetry parameter  such that

then a constant  would give

which is not the standard oscillation behavior. The usual  behavior is recovered only if the effective geometric asymmetry scales as

Thus  cannot be treated as a fixed intrinsic angle if the model is to reproduce standard oscillation data. It must be an energy-dependent projection or phase-asymmetry parameter, or else the model predicts nonstandard oscillation scaling.
Effective mass and the rest-frame question
In standard physics, a single mass eigenstate has a rest frame in principle, while a flavor state does not possess a unique exact rest frame because it is a superposition of different propagation eigenstates.
The figure-8 model should respect this distinction. A geometric propagation eigenstate  may admit a center-of-energy frame if its effective invariant mass is nonzero. But such a frame does not stop the internal null motion. The local path remains lightlike.
Thus the correct statement is not:

The more careful statement is:

and:

The figure-8 topology therefore distinguishes three notions:

Neutrality and tiny effective mass
The figure-8 topology is neutral because its oriented polarization contributions cancel. Its masslike behavior comes from scalar curvature accrual, which does not cancel under reversal of orientation. This gives a qualitative reason why a neutrino can be electrically neutral while still carrying a small effective mass parameter.
However, the present model does not derive the observed neutrino mass scale. Any expression of the form

should be treated as an effective propagation parameter unless a frame-independent invariant and a dynamical stability condition are supplied.
This is especially important because ordinary oscillation experiments measure mass-squared differences, not absolute neutrino masses. The figure-8 model must therefore reproduce:

and the PMNS mixing matrix before it can claim quantitative agreement with neutrino phenomenology.
Six geometric sectors
Combining three lobe-plane configurations with two crossing writhes gives

geometric sectors:

These are not six flavor states. They are three geometric propagation eigenstates and their opposite-writhe partners. The observed flavor states and antiflavor states arise by PMNS-like projection.
This formulation keeps the topology compatible with the standard distinction between flavor and mass/propagation eigenstates.
Status of the neutrino figure-8 model
The conjectural claims of this section are: a writhed figure-8 null topology may represent the neutrino; opposite oriented polarization in the two lobes gives a candidate mechanism for electrical neutrality, while scalar curvature accrual gives a masslike propagation parameter; crossing writhe supplies a topological slot for the neutrino–antineutrino distinction; three lobe-plane orientations define geometric propagation eigenstates rather than flavor eigenstates, with the observed flavor states arising as PMNS-like projections; confirmed neutrinoless double-beta decay would falsify this specific Dirac figure-8 interpretation; and reproducing the observed oscillation pattern requires the effective geometric phase splittings to match the measured  structure. The model does not derive the PMNS angles, the CP phase, the absolute neutrino mass scale, the weak-interaction vertex, or the observed oscillation parameters; these remain open problems for a future dynamical theory.
Conjectural Extensions and Quantitative Figure-8 Handles
The previous section introduced the neutrino figure-8 topology as a structural conjecture. The present section collects further extensions suggested by that topology and by the broader PostulateQ framework. These extensions are not part of the derivational core. They are included as possible research directions and as phenomenological handles that could later constrain or falsify specific versions of the model.
Quantitative figure-8 transport handle
Let  be the total null-wave energy over one wavelength . Let  be the energy localized on the two curved lobes of the figure-8 and define

For symmetric lobes, each lobe carries

Using the per-lobe self-balance scale

and taking one circular wrap per lobe, , the two lobes contribute a total curved-path length . The resulting axial shortfall is

This expression is not a closed-loop speed ceiling and should not be read as a rest-mass formula. It is a conjectural transport handle for an open figure-8 topology: the internal null wave still moves locally at , while the axial advance of the complete topology is reduced by the two curved lobes.
A standard relativistic observer could translate this axial shortfall into an effective mass parameter,

This is an effective propagation parameter, not a primordial rest mass. The neutrino section above already distinguished geometric propagation eigenstates from flavor states; the present formula is only a diagnostic translation of figure-8 transport delay into masslike units.
Lobe asymmetry and oscillation scaling
Let the two lobes carry slightly unequal energy shares,

A simple effective mapping gives

The associated oscillation length is then

This formula exposes an important constraint. If  is constant, then

which disagrees with the standard  scaling at fixed . To recover the observed  phenomenology, the figure-8 parameter must scale as

Therefore  cannot simply be a fixed intrinsic lobe angle. It must be an energy-dependent projection, phase-asymmetry parameter, or effective overlap quantity. Deriving this scaling from the geometry is an open problem.
Electromagnetic darkness and residual coupling
The figure-8 is electromagnetically dark at leading order because its two lobes carry opposite oriented polarization contributions. A schematic polarization density may be written as

so that the net oriented contribution cancels:

The scalar curvature-accrual channel, however, does not cancel in the same way. This gives the qualitative picture of a neutral but masslike propagation topology.
If the two lobes are not perfectly symmetric, a residual interaction may remain. A minimal geometric estimate is

This is not a derivation of the measured weak cross section. It is only a dimensional and topological estimate of how a residual coupling might be suppressed by both the tiny lobe radius and the small asymmetry.
Scaling test for a single-asymmetry model
If the same  controlled both oscillation and interaction strength, then one may define the diagnostic ratio

A flat  would support a single-parameter figure-8 interpretation. A non-flat  would indicate that oscillation and interaction strength are governed by different geometric parameters, or that the simple scaling assumptions are incomplete.
This is not a confirmed prediction of PostulateQ. It is a proposed consistency test for a restricted version of the figure-8 conjecture.
A possible resolution (highly conjectural).
One way the apparent tension could dissolve is if oscillation and interaction strength have different geometric origins within the same figure-8. A natural candidate: oscillation is controlled by the lobe energy partition  (with the geometrically motivated scaling  of 9.2), while the interaction strength is controlled by a small coaxial component of the lobe geometry that produces a longitudinal dipole moment along the propagation axis. Since neutrinos are always near-luminal (, no rest frame), the transverse field of any such longitudinal dipole gets relativistically enhanced by a factor scaling with , which could plausibly account for the observed  without requiring a constant . On this reading  need not be flat, and a non-flat  would not falsify the figure-8 picture as such — only the restricted single-parameter version. A proper transformation calculation of the relevant dipole components under boost is required to make this quantitative; it is identified as part of the open program above.
Oscillating dipole and weak-interaction conjecture
If the lobe asymmetry varies periodically, the figure-8 can be viewed as an oscillating residual polarization dipole:

At interaction times short compared with , a target would sample the instantaneous residual dipole rather than the time-averaged neutral object.
A schematic contact-scale estimate is

This resembles the structure of a short-range interaction, but its coefficient is not derived. In particular, the present paper does not derive , , or the weak-interaction vertex. The weak-force reading is therefore a conjectural extension of the figure-8 topology, not part of the mass-accrual core.
Charge as polarization holonomy
The mass-accrual rule concerns scalar curvature contribution. Electric charge appears to require an oriented degree of freedom. A natural extension is to associate charge with polarization holonomy around a closed null path, in the broad sense that geometric phases can arise from cyclic transport :

On this reading,

The paper does not derive , , or  gauge dynamics from this holonomy. It merely identifies a possible geometric slot for electric charge in the null-loop picture.
Positronium as a topological complementarity (conjectural illustration).
The polarization-holonomy reading suggests a natural geometric image of the well-known  bound state. On this reading, an  is a closed null loop with one polarization-rotation handedness ( Berry holonomy per circuit) and an  is the same loop traversed with opposite handedness (). When the two loops approach each other, their topological orientations are complementary — one is the geometric inverse of the other. The Coulomb attraction is then not merely an external force but a topological pre-disposition for mutual unwinding: the two opposite holonomies can cancel, releasing the trapped null energy as open-path radiation. The finite lifetime of positronium corresponds to the delay between the formation of the bound configuration (at separation much larger than the loop scale) and the spatial overlap at which the topologies actually merge. A two-electron system, by contrast, has identical holonomies (both ) and therefore no topological complementarity for unwinding; the loops Coulomb-repel and remain separate. This picture is consistent with the observed selectivity of annihilation processes ( but not ) and with the longer lifetime of mixed-flavor systems (e.g. ) in which the topological complementarity holds in charge but not in wrap number, so direct unwinding is suppressed and decay must proceed through other channels. Quantitative derivation of positronium energy levels and lifetimes from the two-loop geometry remains future work; the paragraph is offered as a conjectural illustration, not as a prediction.
Magnetism and the monopole question
If charge is polarization holonomy, then magnetism can be interpreted as the boost or circulation expression of oriented charge structure, rather than as a second primitive source. This mirrors the relativistic relation between electric and magnetic fields in ordinary electromagnetism.
Within the minimal two-operation conjecture,

there is no natural primitive slot for an isolated magnetic charge. Thus elementary magnetic monopoles are not naturally represented in the minimal model. Observation of a fundamental magnetic monopole would therefore require revising or enlarging the conjecture.
This is a conjectural falsification condition, not a theorem derived from the mass-accrual rule.
Composite multi-knot topology and confinement
A further conjecture is that composite particles may correspond to multi-knot null-wave topologies. In such structures, deformation does not simply separate pointlike constituents; it stretches a linked or interdependent null geometry.
This gives a qualitative topological analogy for confinement:

The paper does not derive , gluons, asymptotic freedom, hadron spectra, or the QCD string tension. The multi-knot picture is included only as a possible geometric language for later work.
Binding energy and bound-system mass (conjectural).
The mass-accrual reading offers a qualitative way to distinguish two regimes of multi-loop binding. The gravitational mass of a bound multi-loop system depends on two contributions: (i) the self-accrual of each constituent loop, and (ii) the additional curvature accrual produced by the bound configuration’s topology.
For gravitationally bound systems — two loops held in mutual orbit by their own gravity, with no topological linkage between them — the additional accrual is negative. The gravitational binding energy is attractive, the bound system has less total mass than the sum of its constituents, and the picture is consistent with standard general relativity (a deuteron weighs less than a free proton plus a free neutron). Two closeby loops do produce more gravitational attraction toward themselves than two distant loops would — the field configuration in their vicinity is enhanced by their proximity — but this enhancement is the gravitational binding energy, and it reduces the total mass-energy when integrated.
For topologically bound systems — composite multi-knot configurations in which the binding is not merely a Newtonian orbit but a shared closed null geometry linking the constituents — the additional accrual can be substantial and positive. The bound system can have far more mass than its constituent loops, because the composite topology creates new curved null paths that contribute their own curvature accrual. This is qualitatively consistent with the strong-interaction case in hadrons, where the proton mass ( 938 MeV) is dominated by binding contributions ( 928 MeV) rather than by the constituent quark masses ( 10 MeV combined). In the multi-knot picture, this mass would arise from the curvature accrual of the bound configuration’s null paths, not from the accruals of the constituents alone. Quantitative derivation requires the full multi-knot geometry and is identified as future work; the paragraph is offered as a conjectural illustration of how the framework’s accrual reading distinguishes gravitational binding (mass-reducing) from topological binding (mass-dominating).
Status of the conjectural layer
These ideas should be read as a research program extending the mass-accrual core, not as completed force unification. consolidates the corresponding observational handles — including the figure-8 transport handles, the oscillation  constraint requiring , the weak-interaction and monopole diagnostics, and the falsification handle from neutrinoless double-beta decay — in a single classified table; the present section identifies their structural status, the consolidated table identifies their phenomenological status.
A Model-Dependent Closed-Loop Speed Ceiling
The ceiling derived here applies to a single coherent closed self-balanced loop. It is not a universal speed law for macroscopic composite bodies, and it is not the same quantity as the figure-8 axial shortfall introduced in 9.1. The section is more model-dependent than the mass-accrual core, since it posits a specific relation between axial drift and internal closed-loop circulation.
Geometric origin of the ceiling
For a closed self-balanced null loop of invariant mass , the matched radius is  and the Compton wavelength is . The internal null wave moves locally at , but the center of energy advances only through envelope motion of the loop. A minimal geometric estimate for the maximum axial advance per internal cycle is

The denominator represents the axial envelope scale plus one self-balance circumference of internal circulation: the larger the closed-loop overhead  relative to the Compton envelope, the smaller the maximum drift. Using  with , this becomes

Status.
The combination  in [eq:vmax-ratio] is one specific way of weighing axial drift against internal circulation; others (a difference, a geometric mean,  alone) would yield different formulas. The form chosen here is motivated by “axial envelope plus one self-balance circumference of internal circulation” and gives a result manifestly in terms of . The expression should therefore be read as a model-dependent geometric estimate, not a forced consequence of the core rule.
Limiting behavior and scope
For , [eq:vmax] expands as , so for the electron the fractional shortfall is  — far below ordinary experimental sensitivity. At , ; for , . The large-mass behavior should not be applied to ordinary macroscopic bodies, which are composite aggregates rather than single coherent self-balanced loops; [eq:vmax] is a statement about elementary closed-loop topology only. Near , where , the semi-classical loop picture itself enters a transition zone where a quantum-gravitational completion would be required.
is not a replacement for the special-relativistic relation , which still applies once the center-of-energy motion is described as an effective particle. The ceiling expresses a separate geometric constraint internal to the closed-loop model: the center-of-energy drift cannot outrun the null circulation needed to maintain the loop. For  the ceiling lies so close to  that ordinary relativistic kinematics is recovered to extremely high precision.
The ceiling [eq:vmax] should also not be conflated with the figure-8 axial shortfall  of 9.1, which depends on the propagation energy  and the localization parameter  and describes the axial delay of an open figure-8 topology. The closed-loop ceiling depends on the invariant mass  of a closed self-balanced loop; the figure-8 shortfall is a conjectural energy-dependent transport quantity. The effective neutrino parameter  should therefore not be inserted into [eq:vmax].
Observational Handles
The framework’s observational handles fall into three classes by epistemic status: Class I — core consistency and recovery of known limits, which all belong to the derivational core; Class II — model-dependent handles of the electron and photon sectors, which depend on the specific closed-loop interpretation; and Class III — conjectural handles of the figure-8 and polarization sectors.
Class I: recovery of known limits
PostulateQ must not spoil the regimes where GR and standard relativistic kinematics are already successful. The dimensionless fraction  governing open-photon corrections is extremely small at ordinary photon energies and astrophysical curvature radii, so the leading GR null-geodesic prediction is recovered: Sun-grazing deflection remains effectively achromatic in the regime considered here. The framework assigns no rest mass to an open photon —  is a curvature-attributed coupling label, not a shell condition, and the photon’s invariant mass is zero. For closed self-balanced null loops, the closure-consistency identity gives ; the boosted-loop phase gives . All four are recoveries of known quantum-relativistic relations, not new predictions.
Class II: electron-loop and open-photon handles
For the closed-loop electron model, the matched scale  is far below  and is not claimed as a measurable classical radius (see 2.4); the observable scale remains , and the ratio  is a closure/winding diagnostic rather than a substructure count. If integer phase closure is imposed, the lattice  is a possible closure spectrum but does not by itself predict the electron, muon, or tau masses; a dynamical selection principle would be needed for that. For the open-photon sector, the small parameter  gives the bound-like estimate  for any PostulateQ-induced self-scattering — not a derived cross section, but a statement that any open-photon effect must vanish as  or .
Class III: figure-8 neutrino handles
The figure-8 neutrino topology is conjectural; its handles test the additional assumption that neutrinos are writhed open null topologies with three geometric propagation eigenstates and two opposite writhes. High-energy astrophysical neutrino observations (e.g., IceCube, KM3NeT) are relevant to any future timing or energy-scaling test .
Dirac figure-8 topology and .
In the figure-8 interpretation, neutrino and antineutrino correspond to opposite-writhe partners and are therefore topologically distinct. Within this specific interpretation, confirmed neutrinoless double-beta decay would falsify the Dirac figure-8 topology — a falsification condition for the conjectural model, not a theorem of the mass-accrual rule.
Oscillation scaling.
The lobe-asymmetry handle gives . With  constant this gives , which does not match standard phenomenology; recovering the usual  behavior at fixed  requires . Deriving this scaling from figure-8 geometry is a major open problem; failure to obtain it would rule out the simplest single-parameter version of the model.
Effective figure-8 mass parameter.
The axial shortfall handle gives , and the corresponding effective propagation parameter . This quantity is not a primordial rest mass but a diagnostic translation of open-topology axial delay into masslike units; the model must still reproduce the observed energy-independent mass-squared differences.
PMNS mixing as geometric overlap.
The three lobe-plane configurations are interpreted as geometric propagation eigenstates:

The observed flavor states are then written as

The observational handle is clear: a completed version of the model should derive the PMNS angles and phase from lobe-plane overlaps. The present paper does not yet do this.
Weak-interaction, residual-coupling, and monopole handles
The residual figure-8 dipole conjecture gives the schematic coupling  (not a derivation of the measured weak cross section). The diagnostic ratio  tests whether the same  governs both oscillation and weak interaction strength: a flat  would support the single-asymmetry version, a non-flat  would suggest distinct parameters or a wrong scaling ansatz. Within the minimal two-operation conjecture (curvature accrual  mass, polarization holonomy  charge), magnetism is the boost expression of charge structure rather than an independent source, so there is no natural topological slot for an elementary magnetic monopole; observation of one would falsify the minimal polarization-holonomy extension.
Summary table
	Handle
	Status
	Interpretation

	Achromatic GR lensing
	Core consistency
	Open-photon corrections must remain negligible; GR null geodesics are recovered.

	Photon invariant mass zero
	Core consistency
	 is not a rest mass and is not added to .

	 for closed loops
	Core result
	Mass appears as the fixed point of closed null self-balance.

	de Broglie relation
	Core kinematic recovery
	Boosted closed-loop phase gives .

	Electron radius 
	Model application
	Formal self-balance scale, not a measured classical radius.

	Closure lattice 
	Model-dependent
	Possible standing-closure spectrum; particle selection not derived.

	Neutrinoless double-beta decay
	Figure-8 falsification handle
	Observation would falsify the Dirac figure-8 topology.

	PMNS angles
	Open target
	Should arise from lobe-plane overlaps in a completed model.

	Oscillation  scaling
	Critical constraint
	Requires  or a more complete mechanism.

	Weak cross section
	Conjectural diagnostic
	Residual dipole estimate does not yet derive .

	Magnetic monopoles
	Conjectural falsification handle
	Absent only in the minimal polarization-holonomy extension.


Discussion: Toward Dynamics
The framework as developed is a constitutive matching algebra: it evaluates a path once the path is given. What is missing is a dynamics — a principle that selects which paths exist, which are stable, how they interact, and how observed couplings arise. This section gives a brief structural overview of those missing ingredients; the specific items are enumerated as research questions in 13, where each is identified individually.
What a dynamics would supply
A complete theory would replace the constitutive rule  by a variational principle, schematically , that reduces to standard null propagation for straight paths, generates the curvature-accrual term in the appropriate semi-classical limit, supports closed-loop and figure-8 stationary solutions, and couples to the standard stress-energy tensor without double counting. Such an action would also have to address path selection, stability under radial, phase, and topological perturbations, and a selection rule for the observed mass spectrum (the closure lattice  by itself does not single out the electron, muon, or tau).
Stress-energy decomposition and backreaction
The present paper treats the PostulateQ attribution as a decomposition of standard stress-energy rather than as an additional source:  for an open photon does not add rest mass, and  for a closed loop is the rest mass already represented by the configuration’s energy. A covariant version would write , with the last term not extra energy but an attributed component of the same null stress-energy, and would close the feedback loop path  accrual  stress-energy  geometry  new path. The Einstein equations remain unchanged in the macroscopic limit; what changes is the microscopic interpretation of .
Sub-Planckian regularization and the conjectural layer
The matched closed-loop radii  lie far below  for known leptons. Following 2.4, this paper treats  as a closure-matching parameter of an effective framework, not as an operationally resolved continuum length; identifying which UV degrees of freedom regularize the matching scale is left as an open problem. The structural conjectures of [sec:conjectural-extensions,sec:neutrino-figure8] — polarization holonomy as a slot for charge, the figure-8 dipole as a candidate for residual weak behavior, multi-knot topology as a possible language for confinement — are not derivations: deriving , , , , the PMNS angles, or any quantitative QCD feature requires the dynamics described above. The oscillation-scaling constraint  is an especially sharp test of the figure-8 conjecture.
What would count as progress
The next stage of the program can be organized into concrete tasks:
1. Derive the mass-accrual rule from an effective action.
1. Find stationary closed-loop and figure-8 solutions of that action.
1. Prove radial, phase, and topological stability of the electron loop.
1. Derive a selection rule for the charged-lepton and neutrino mass spectra.
1. Formulate a covariant stress-energy decomposition that avoids double counting.
1. Derive polarization holonomy and recover  gauge structure.
1. Derive PMNS mixing angles from lobe-plane overlaps.
1. Resolve the figure-8 oscillation scaling .
1. Derive weak-interaction scales such as  and .
1. Determine whether multi-knot topology can reproduce any quantitative feature of QCD.
These are not minor refinements. They are the difference between a semi-classical framework with suggestive structure and a complete dynamical theory.
Open Problems and Research Program
The following questions, drawn from the discussion above, define the research program that remains after the derivational core has been separated from the conjectural extensions.
1. Effective action. What action principle yields the local accrual rule  with  in the appropriate semi-classical limit?
1. Path selection. What variational or topological condition selects which null paths remain open versus form stable closed or figure-8 topologies?
1. Loop stability. Are closed electron-like loops stable under radial, phase, and shape perturbations? Is  an attractor, a saddle, or only a formal closure scale?
1. Sub-Planckian regularization. How should  be interpreted when it lies far below  — as a coarse-grained parameter of a deeper UV description, an effective matching scale, or something else?
1. Mass-spectrum selection. If integer closure gives , what selects the observed electron, muon, tau, and neutrino mass scales?
1. Charge and polarization holonomy. Can electric charge be derived as a polarization holonomy of closed null paths, recovering  gauge invariance, charge quantization, , and ?
1. Magnetic moment. Can the electron magnetic moment and its anomaly be obtained from boosted closed-loop geometry and polarization transport?
1. Neutrino figure-8 dynamics. Why should the neutrino topology be a writhed figure-8 rather than a simple closed loop? What stabilizes the crossing writhe and the lobe-plane configurations?
1. PMNS mixing. Can the PMNS matrix — including , , , and  — be derived from geometric overlaps between lobe-plane propagation eigenstates and weak-interaction flavor channels?
1. Oscillation scaling. The simple lobe-asymmetry handle gives . What geometric mechanism produces the  scaling needed to recover the observed  phenomenology?
1. Dirac versus Majorana neutrinos. Does the figure-8 writhe argument robustly forbid Majorana neutrinos, and how should neutrinoless double-beta decay constraints be incorporated?
1. Weak interaction scale. Can the residual figure-8 dipole conjecture derive , , , and the observed chiral weak vertices?
1. Single- versus multi-parameter figure-8 model. Does the same  control both oscillation and residual interaction strength, or are these distinct? The diagnostic ratio  is one possible test.
1. Strong interaction and confinement. Can composite multi-knot null topology reproduce any quantitative feature of QCD — color charge, gluons, asymptotic freedom, hadron spectra, or the string tension?
1. Covariant stress-energy and backreaction. Can the PostulateQ attribution be written as a covariant decomposition of  without double counting, and can the loop path  accrual  geometry  new path feedback be closed self-consistently?
1. Experimental hierarchy. Which proposed handles are realistically testable first: photon achromaticity, neutrino  scaling, neutrinoless double-beta decay, monopole searches, or high-energy neutrino timing?
Interpretive Stance and Conclusion
The framework is not presented as a completed unification of physics, nor as a replacement for General Relativity or the Standard Model. Its central claim is narrower: curved null energy may admit a semi-classical mass-accrual description whose closed-path fixed point is consistent with familiar mass relations.
What the framework claims, and what it does not
The primary claim is the local mass-accrual rule

The dimensional content of the constitutive form already restricts  to  up to a pure number, and closure-matching fixes the prefactor to unity (2.6). For an open curved photon segment the rule gives , which is a curvature-attributed coupling label, not a rest mass. For a closed self-balanced null loop, the closure algebra is consistent with  as a closed-regime fixed point, with the Compton–Schwarzschild closure identity , and, under boost, with the de Broglie envelope . As emphasized throughout, these are recoveries of relations also used as inputs in fixing : they demonstrate the internal consistency of the matching algebra rather than independent predictions of standard relations from the postulate alone. The closed-loop sector is treated as an effective matching framework (2.4), so the sub-Planckian matched radii are formal closure-matching parameters, not operationally resolved continuum lengths.
PostulateQ does not modify the Einstein equations: the standard stress-energy tensor remains the source of macroscopic curvature, and the PostulateQ attribution is a microscopic interpretation of existing null energy, not an additional source. The framework also does not replace the Standard Model. It does not derive the electron charge, the fine-structure constant, the charged-lepton mass spectrum, the PMNS matrix, the weak-interaction scale, or QCD confinement. The paper does not claim that all four fundamental forces have been unified.
Direct and converse gravitation; status of the conjectural layer
The interpretive distinction between direct and converse gravitation is the conceptual center of the framework: aggregated mass-energy curving spacetime in the macroscopic direction, and curved null energy contributing local gravitational/geometric accrual in the microscopic direction. Open paths give transient curvature attribution; closed paths localize the accrual into persistent matterlike configurations. Matter is therefore interpreted as a closed regime of curved null energy rather than as a primitive substance added to geometry.
The figure-8 neutrino topology, polarization-holonomy interpretation of charge, boost-induced reading of magnetism, residual-dipole weak conjecture, and multi-knot confinement picture are structural conjectures, not derivational core results. The neutrino figure-8 model is the most developed of these and is compatible with the standard distinction between flavor and mass/propagation eigenstates, but it does not yet derive the observed oscillation parameters; the others are even less developed.
The Planck scale: warning sign, not prohibition.
The Planck length is often spoken of as though it were a proven physical boundary beyond which no geometric description can remain meaningful. That claim is too strong. The Planck length is a natural dimensional scale at which classical general relativity is widely expected to fail as a complete description, but that expectation is theoretical rather than experimental. We do not possess direct observational access to that scale, and for that reason any statement about what must or must not occur there remains necessarily theoretical.
For this reason, the present paper does not treat the Planck scale as a prohibition principle. It treats it instead as a warning sign: the ordinary coarse-grained concepts with which we describe spacetime may become unreliable there. A limit of our present descriptive framework does not by itself demonstrate the absence of deeper structure. Whatever may occur at such scales must be approached indirectly, through consistency, inference, and the traces left in phenomena accessible at much larger scales.
A useful analogy is computational. A program may operate entirely within the mnemonics of its own language without any direct awareness of the hardware on which it runs, the processor clock beneath it, or the deeper implementation that sustains its activity. From within the program, those lower layers are not directly visible; they are inferred, if at all, from the behavior they make possible. The inability of the program to inspect those layers does not mean that they are absent. It means only that they lie beneath the level at which the program ordinarily describes its world.
The framework is also agnostic about what underlies the continuum. PostulateQ does not require spacetime to be continuous at all scales, nor does it require it to be discrete. If spacetime is continuous on every scale, the coarse-grained quantities  and  are exact and the closure-matching algebra is a strict consistency relation of the differential geometry. If a discrete structure underlies the continuum at some scale, the coarse-grained quantities are effective descriptors that emerge from whatever the underlying structure does, and the closure-matching relations are effective consistency relations of that emergent geometry. The framework is consistent with either possibility because it is written at the window- level and does not commit to a particular ontology beneath it. The Planck length, in this reading, marks where our description loses confidence — not where nature necessarily changes character. Exclusion should not be turned into dogma where direct observation is absent.
Mass as topological survival: a closing reflection.
A speculative closing remark, identified as such. PostulateQ supplies a closure-matched fixed point for mass but does not supply the dynamics by which a free null wave fluctuates into such a fixed point. Reaching the fixed point requires the wave to complete the self-balance feedback — generating enough self-gravity to close its own path — before environmental fields disrupt the partial geometry. This is a race between two timescales, and not every topology can win.
A hypothetical single-knot charged configuration cannot win: any infinitesimal external field exerts a Lorentz force that breaks the fragile rotational symmetry of the single lobe before its self-gravity can complete the closure. Closed loops can win because they form the lowest-energy charged state, with no asymmetry for an external field to grab. Figure-8 configurations can win because their two-lobe charge cancellation makes them electromagnetically dark from the moment of formation. The leptons we observe may simply be the topologies whose self-balance is robust enough to survive their own formation in a universe filled with electromagnetic radiation.
In this reading, mass is not a fundamental property that some objects have and others lack; it is a survival statistic. The Standard Model parameterises mass through the Higgs mechanism but does not explain why mass exists as a phenomenon at all. PostulateQ, extended dynamically, would offer an answer: mass exists because some null-wave topologies are stable enough to bootstrap themselves into existence, while the vast majority of fluctuations dissipate as free radiation. The particles we see are the ones that won the stability race. Whether this selection picture can be made quantitative — and in particular whether it predicts exactly the lepton spectrum observed — is flagged as an open question in the research program above. The argument here is suggestive, not derived.
Conclusion
PostulateQ presently supplies a compact mass-accrual rule, a closure-matched value of the proportionality constant, and a small set of internally-consistent algebraic consequences for curved null energy. It does not yet supply a dynamics: path selection, stability, backreaction, gauge structure, interaction vertices, and sub-Planckian regularization remain open. The proper claim is therefore not that PostulateQ has unified the forces, but that it provides a structured semi-classical starting point from which a future dynamics might be attempted, together with a set of topological conjectures that may guide such an attempt.
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Lorentz-Boosted Ring, Doppler Beats, and 
A boost along  with speed  Doppler-splits two contra-propagating null modes at the Compton rate  into . Their superposition yields a beat envelope whose wavenumber directly gives the de Broglie wavelength:

The factor with wave number  gives the de Broglie spatial phase modulation, , with phase velocity . The associated wave-packet/group motion is obtained from the dispersion relation and has velocity .
Appendix B: Integer Wraps and 
Impose  and . Eliminating  yields , i.e. [eq:mspectrum]. The step [eq:dmquant] follows by expansion at large . This is a closure lattice, not by itself a prediction of the observed lepton mass spectrum.
Appendix C: Numerical Values
The following numerical values include formal closure scales. In particular,  is not interpreted as an operationally resolved classical radius, but as the self-balance parameter defined by the closure relation.



Appendix D: Dimensional Analysis of [eq:mgamma-ext]
, , , . Then .
Appendix E: Stability Considerations
Integer  enforces phase closure. Small detunings  move the configuration off the assumed closure lattice. A full stability treatment requires a dynamical model; the present appendix only records the kinematic sensitivity of  to .
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