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Abstract

This paper develops a first-principles, deterministic ontology of nuclear fusion and fission in
the Aether Physics Model (APM), expressed entirely in Quantum Measurement Units (QMU).
Fusion and fission are treated as the same underlying process, distinguished only
by a rupture threshold in Aether-unit boundary inventory. The core mechanism is valence-
conditioned nucleation: boundary-conditioned Aether loading drives discrete nucleation events
that convert action-transfer structures into proton-, neutron-, or photon-channel outcomes
depending on local valence-vacancy inventory and coherence (phase-lock). The central invariant
is the proton-channel action-surface-density (“angular stress”) Sp ≡ phtnp/(16π2λC

2), where
the proton-channel action unit is phtnp ≡ mp swep velc with sweeping operator swep = λC

2Fq

and propagation anchor velc = FqλC . A proton-channel Casimir bridge identity is posed in
ledger form, phtnp/(16π2) = kC epmax

2, exhibiting nuclear-scale Aether loading as a magnetic-
charge geometry channel normalized by the universal 16π2 holonomy factor. A deterministic
capture gate is defined: a proton manifests from an expanding action structure only if an empty
internal valence position exists within capture geometry; otherwise angular momentum escapes as
radiation and may saturate surrounding electron valences, producing intense gamma emission and
enabling constructive neutron-closure pathways. A constructive channel taxonomy is provided to
replace collider-style destructive catalogues with intra-atomic transformation accounting, and
a falsifiable compendium of QMU-first discriminators is given to measure valence inventory,
coherence, and rupture thresholds without invoking probabilistic tunneling language.

Keywords: QMU; APM; fusion; fission; nucleation; valence vacancies; magnetic charge; proton-
photon ontology; chronovibration; holonomy; 16π2; phtn; phtnp; epmax

2; angular stress; rupture
threshold

1 Scope and deliverables

This document establishes the deterministic APM/QMU mechanics for nuclear fusion and fission
as a single microphysical ontology. It is written to serve as a long-term reference paper for future
QADI work on nuclear binding, transmutation, and matter creation.

Deliverables:

1. A QMU-native definition of the proton-channel action quantum phtnp and the common
invariant Sp.

2. A deterministic valence-vacancy capture mechanism: when a proton manifests, when radiation
escapes, and why gamma cascades arise via valence saturation.

3. A unification of fusion and fission as the same nucleation process with different boundary
situations and rupture outcomes.

4. A constructive channel taxonomy (inverse of collider debris catalogues): discrete transformation
pathways inside atoms and nuclei.

5. A QMU-first experimental compendium that measures (i) valence vacancy inventory, (ii)
coherence/phase-lock, and (iii) rupture thresholds.

This paper does not adopt probabilistic tunneling or statistical ontology language. Apparent “rates”
in macroscopic observations are treated as aggregate counts of deterministic micro-events under
unresolved initial conditions.
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1.1 Iteration status and development roadmap

This paper is the first complete APM/QMU iteration of a deterministic fusion/fission ontology. It is
intended to establish the foundational objects, invariants, and decision variables needed to replace
probabilistic rate language with discrete micro-process accounting. Several functionals introduced
here (e.g., the vacancy-saturation functional ΦV , the rupture functional R, and the coherence
gate thresholds) are presented in their minimal ledger-compatible forms so they can be refined as
additional nuclear-structure constraints and dedicated measurements become available.

Accordingly, this document should be read as both (i) a working foundation and (ii) a forward plan:
the immediate objective is not to “fit” existing datasets, but to define falsifiable discriminators and
laboratory protocols that can resolve which inventory, coherence, and rupture terms are universal
and which are configuration-dependent.

2 Symbols, units, and operational definitions

All quantities are QMU-native. The purpose of this section is to prevent notation drift and to keep
bookkeeping from becoming reified. QMU definitions and base-atom conventions follow the QMU
system paper [Thomson III, 2024].

External data anchors (empirical, not ontological). Where this paper references measured
nuclear masses, binding energies, level properties (spin/parity), and moments as constraints on
discrete inventory maxima (e.g., Nv,n,max or isotope-class topology), standard evaluated datasets are
appropriate anchors: AME2020 for atomic masses/binding energies [Audi et al., 2021, Wang et al.,
2021], NUBASE2020 for nuclear ground/isomer properties [Kondev et al., 2021], and nuclear moment
compilations [Stone, 2005]. Where the discussion touches gamma cascades and nuclear de-excitation
bookkeeping, evaluated decay datasets and internal-conversion coefficient methodology provide
empirical baselines [Burrows, 1990, Kibédi et al., 2008]. When macroscopic fusion engineering
baselines are mentioned (only as benchmarks, not as APM primitives), canonical reference points
include the Lawson criterion literature [Wurzel and Hsu, 2022] and tokamak/ITER physics summaries
[Shimada et al., 2007].

Table 1: Ledger-first symbol table for this paper. “base atom”
indicates a primitive QMU constant defined by the QADI
class/macros.

Symbol QMU name Definition (ledger form) Operational meaning / how
used here

me electron mass base atom mass unit for matter quanta and
action-unit construction.

mp proton mass mp = µpme (dimensionless
µp)

proton-sector mass scale expressed
in electron masses (ratio anchored
by constants compilations when
needed, not used as an APM
primitive).

Continued on next page
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Table 1 (continued)

Symbol QMU name Definition (ledger form) Operational meaning / how
used here

λC quantum length base atom quantum cell length; sets capture
geometry and dimensionless ratios.

Fq quantum
frequency

base atom chronovibration tick; appears in
Ledger One closure.

velc propagation
speed

velc = FqλC propagation anchor for expanding
action structures.

swep sweeping operator swep = λC
2Fq area-sweep per quantum moment;

internal geometric scanning.
phtn photon action

unit
phtn = meλC

3Fq
2 electron-channel action-transfer

quantum.
phtnp proton-channel

action unit
phtnp = mp swep velc =
mpλC

3Fq
2

proton-sized action-transfer
quantum (proton-photon ontology).

Au Aether unit base atom Aether stiffness/rotational modulus
in Ledger One.

curl curl base atom curvature/torsion operator; carries
boundary loading.

kC Coulomb
constant

base atom charge-geometry coupling constant.

epmax
2 proton magnetic

charge
macro in qadi_macros.tex proton-channel magnetic charge

geometry for the nuclear bridge.
16π2 Aether modulus

ratio
Au/kC = 16π2 universal Aether geometry modulus

ratio.
Sp angular stress

(action/area)
Sp = phtnp/(16π2λC

2) action-surface-density invariant
(rotational loading).

Prot,p rotational
pressure proxy

Prot,p = Sp Fq/λC QMU pressure-like object derived
from Sp (optional).

Nv,int, Nv,e, Nv,n vacancy
inventories

integer-valued discrete internal/electron/nuclear
slot availability.

\Nv,int,max, Nv,e,max,
Nv,n,max

max capacities integer-valued geometry-class slot maxima
(inventory topology constants).

ΦV vacancy
saturation

Eq. (18) normalized “fullness” functional
built only from integers.

κ phase-lock 0 < κ ≤ 1 chronovibrational alignment;
deterministic participation control.

ξB boundary
coherence

0 < ξB ≤ 1 boundary
conditioning/participation control
for Aether loading.

Continued on next page
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Table 1 (continued)

Symbol QMU name Definition (ledger form) Operational meaning / how
used here

Iinv inventory selector dimensionless geometry-capacitance/topology
selector for how a structure loads
Aether.

Ddef defect density dimensionless normalized boundary-defect
measure (constructive/destructive
spectrum).

R rupture
functional

Eq. (19) deterministic break-apart measure
built from measured constituents.

Rcrit rupture threshold Eq. (21) threshold separating assembly vs
break-apart outcomes.

3 APM ontology axioms for nuclear transformation

This section states the physical commitments used later. It fixes what counts as a cause.

3.1 Axiom A: quantized Aether substrate with chronovibration

Space is a structured, quantized Aether medium composed of discrete Aether units. Its primitive
time-like degree of freedom is chronovibration at invariant frequency Fq. Coherence does not alter
Fq; it alters phase alignment, parameterized here by κ and boundary participation factors such as
ξB [Thomson III, 2025a].

3.2 Axiom B: two charges (electrostatic and magnetic), both distributed

APM distinguishes electrostatic charge e2 and magnetic charge channels (including proton-sector
magnetic charge epmax

2). Charges are treated as distributed (squared) quantities with intrinsic
geometry. This is the basis for reading nuclear transformation as charge-geometry closure rather
than point-particle scattering [Thomson III and Bourassa, 2025, Thomson III, 2024].

3.3 Axiom C: action-transfer quanta are primary; mass is captured chronovi-
bration

In APM, photons are action-transfer quanta. The electron-channel action unit is

phtn ≡ me λC
3Fq

2. (1)

The proton-channel action unit is defined by sweeping and propagation,

swep ≡ λC
2Fq, velc ≡ FqλC , phtnp ≡ mp swep velc = mp λC

3Fq
2. (2)
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Internal dynamics clarification. Because swep is an internal area-sweep per quantum moment
and velc is a propagation anchor, phtnp implies an internally dynamic geometry (chronovibrational
circulation) even when the structure is translationally static in the laboratory frame. In this ontology,
mass is captured chronovibration in a specific geometry.

3.4 Axiom D: valence vacancies are the capture substrate

A proton-channel action structure can convert (manifest a proton) only if an empty internal valence
position exists within the capture neighborhood and a Compton-length capture gap exists between
two magnetically aligned protons. That is, the conversion requires both (i) vacancy inventory and
(ii) a geometric alignment condition with separation ap = λC .

If no such vacancy exists in capture geometry, some or all of the action escapes as radiation. As
escaping radiation expands, angular momentum can saturate surrounding electron valence positions,
producing intense gamma emission and enabling further constructive pathways (including neutron-
closure channels). Where this paper later references gamma-cascade bookkeeping as an observed
channel, evaluated nuclear de-excitation datasets provide empirical anchors independent of APM
ontology [Burrows, 1990, Kibédi et al., 2008].

3.5 Axiom E: nucleation draws mass strings from ambient dark matter

Aether-unit nucleation under boundary loading is a real micro-process in APM. New units may
acquire proton-sized mass strings from ambient dark matter; when created within certain atomic
inventories, the angular momentum converts quickly from photon structure to proton structure,
creating new protons that drive deterministic nuclear reconfiguration [Thomson III, 2025b].

3.6 Axiom F: fusion and fission are one process

Fusion and fission are not separate physics. They are outcomes of the same nucleation and relaxation
process under different boundary situations:

• Assembly (fusion-like): nucleation and capture close into higher-order bound inventory
without exceeding rupture thresholds.

• Break-apart (fission-like): nucleation pushes defects past a rupture threshold, forcing
break-apart reconfiguration.

4 Ledger closure and universal geometry

4.1 Ledger One: Aether rotational self-identity

Ledger One is
Au curl = Fq

2 λC
2, (3)

closing Aether stiffness Au with curvature (curl) and chronovibrational propagation Fq
2λC

2. This
identity is the ledger mechanism by which boundary geometry becomes measurable rotational
loading and drives discrete nucleation.
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4.2 Universal modulus ratio and holonomy quotient

APM fixes the Aether modulus ratio
Au

kC
= 16π2, (4)

with reciprocal holonomy quotient
β0 ≡ 1

16π2 . (5)

5 Proton-channel Casimir bridge and the common invariant

5.1 Proton-channel Casimir bridge identity

The nuclear (proton-channel) Casimir bridge is posed as the ledger identity

phtnp
16π2 = kC epmax

2. (6)

5.2 Common invariant: angular stress (action-surface-density)

Define the central invariant for nuclear transformation as the proton-channel action-surface-density

Sp ≡
phtnp

16π2λC
2 . (7)

Dimensional meaning in APM. Sp is action per area, i.e. an angular-momentum surface density
(“angular stress”). When a pressure-like object is useful, define the derived rotational pressure proxy

Prot,p ≡ Sp Fq

λC
. (8)

5.3 Interpretation: why proton-sized photon ontology is unavoidable

Equation (2) shows that phtnp shares the same QMU action geometry as the electron-channel phtn,
scaled by mass sector:

phtnp =
(

mp

me

)
phtn. (9)

6 Deterministic valence-vacancy capture and radiation escape

6.1 Internal valence vacancies as a concrete integer

Let Nv,int(X) ∈ {0, 1, 2, . . . } denote the number of available internal valence positions in the capture
neighborhood of a configuration X (atom/nucleus/plasma micro-domain). APM meaning: Nv,int
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is determined by the geometric arrangement of toroidal/loxodromic inventory in the nucleus (and
coupled electron inventory), i.e. by structure-capacitance topology, not by probabilistic occupancy.
Electron-sector vacancy count Nv,e(X) and nuclear-sector capacity Nv,n(X) are defined analogously.

Each geometry class also has discrete maxima Nv,int,max, Nv,e,max, Nv,n,max. These are inventory
topology constants: the integer slot capacities of that structure class, inferred from spin-structure
bookkeeping, magnetic moment signatures, and binding-length constraints. Where a particular
isotope class is operationalized (e.g., Li-7 in Sec. 9), standard evaluated nuclear property tables
provide empirical anchors for those observables [Kondev et al., 2021, Stone, 2005, Audi et al., 2021,
Wang et al., 2021].

6.2 Capture/conversion gate

Define the deterministic capture gate C(X) ∈ {0, 1} by

C(X) = 1 ⇐⇒
(
Nv,int(X) ≥ 1

)
∧
(
κ(X) ≥ κcrit(X)

)
∧(

Prot,p(X) ≥ Prot,p
)

∧
(
âp(X) = 1

)
∧
(
Mp(X) ≥ Mcrit

)
.

(10)

Then:

phtnp →
{

proton-structure realized (vacancy filled) C(X) = 1,

escape radiation (action propagates outward) C(X) = 0.
(11)

6.3 Compton capture geometry and magnetic alignment

Let ap denote the proton–proton capture gap. Define the dimensionless separation

ap = âp λC . (12)

Define a magnetic-alignment scalar Mp ∈ [0, 1] for the proton pair (unity for perfect alignment in
the epmax

2 channel). The APM capture geometry requirement is

âp = 1 and Mp ≥ Mcrit. (13)

Operationally, this states that proton manifestation is a two-proton aligned boundary condition
realized only at the Compton gap.

6.4 Escape radiation and electron-valence saturation (gamma cascade)

If capture fails, the expanding action can saturate surrounding electron valence vacancies:

Nv,e(r) ↓ 0 ⇒ hard radiation channel dominates. (14)

In this ontology, intense gamma emission is the deterministic consequence of vacancy exhaustion
under an expanding action structure: geometric rejection. When gamma-cascade bookkeeping or
internal-conversion pathways are used as laboratory observables for discriminators, employ evaluated
decay schemes and conversion coefficients as external reference layers [Burrows, 1990, Kibédi et al.,
2008].
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6.5 Constructive neutron-closure pathway

A neutron can arise as a constructive closure when released protons interact with delivered electron-
channel angular momentum under nuclear vacancy capacity:

neutron channel opens ⇐⇒
(
Nv,n ≥ 1

)
∧
(
proton avail.

)
∧
(
electron action delivered

)
∧
(
κ ≥ κcrit,n

)
.

(15)

7 Discrete nucleation operator and transformation accounting

7.1 Nucleation drive functional

Define a dimensionless drive functional T (X) by

T (X) ≡ κ(X) ξB(X) Nv,int(X) Iinv(X) Prot,p(X)
Prot,p

. (16)

7.2 Discrete nucleation count operator

Define the nucleation count

Nnuc(X) ≡ ⌊T (X)⌋ ∈ {0, 1, 2, . . . }. (17)

7.3 Action partition and channel conservation

A transformation event partitions incoming action among:

1. captured valence filling (manifested proton/neutron/other bound structures),
2. escaping radiation (including gamma cascades from electron-valence saturation),
3. defect creation or repair (boundary-defect spectrum changes).

8 Fusion and fission as one process: rupture and relaxation

8.1 Boundary defects and constructive channel taxonomy

Collider physics labels many destructive break-apart signatures as quarks, gluons, pions, etc. As
an external reference layer for what is being inverted here (destructive catalogues vs. constructive
accounting), the standard particle-property and decay catalogues are summarized by the Particle
Data Group [Particle Data Group, 2022]. In APM, such signatures correspond to observable
boundary defects on Aether units. The fusion/fission regime requires the complementary catalogue:
constructive transformations inside atoms and nuclei driven by valence filling and nucleation.
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8.2 Vacancy-saturation functional (explicit)

To make rupture fully explicit (no hidden modeling), define the vacancy-saturation functional using
only integer vacancy counts and integer topology maxima:

ΦV (X) ≡ 1 −
(

Nv,int(X)
Nv,int,max

)(
Nv,e(X)
Nv,e,max

)(
Nv,n(X)
Nv,n,max

)
, 0 ≤ ΦV ≤ 1. (18)

Interpretation:

• ΦV = 0 corresponds to “maximally open” inventory (many vacancies available across coupled
sectors).

• ΦV → 1 corresponds to saturation (one or more sectors are vacancy-starved), favoring rejection,
hard radiation, and/or rupture.

This definition is deterministic and geometry-class dependent only through the discrete maxima
Nv,int,max, Nv,e,max, Nv,n,max.

8.3 Rupture functional: measurable constituents (not a fit knob)

Define R(X) as a deterministic functional of normalized, measurable constituents:

R(X) ≡ wS
Prot,p(X)

Prot,p
+ wV ΦV (X) + wκ Φκ(X) + wD Ddef(X), wS + wV + wκ + wD = 1.

(19)
Here the coherence-mismatch functional may be taken (minimally) as

Φκ(X) ≡ 1 − κ(X). (20)

The weights wi are fixed by the geometry class (inventory topology) once the micro-geometry is
specified.

8.4 Rupture threshold and outcome gate

Fusion-like vs fission-like outcomes are separated by a threshold:

assembly outcome ⇐⇒ R(X) < Rcrit, break-apart outcome ⇐⇒ R(X) ≥ Rcrit. (21)

8.5 Outcome map

Let O(X) denote the deterministic outcome map:

O(X) = Relax
(
X, Nnuc(X), R(X), {vacancy inventories}, {defect spectrum}

)
, (22)

which returns a discrete channel label (assembly, rupture, mixed cascade) and an updated inventory
state.
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9 Lithium-7 as an inventory amplifier candidate

Lithium-7 is singled out in APM atomic mechanics discussions as a structural outlier with unusual
leverage on Aether-unit spacing and stimulation pathways.1 In the present framework, Li-7 is
treated as a candidate inventory amplifier.

External constraints (empirical anchors). If Li-7 is used as a specific laboratory target,
it is appropriate to anchor observed nuclear properties (mass/binding energies; level properties;
spins/parities; moments) to evaluated datasets [Audi et al., 2021, Wang et al., 2021, Kondev et al.,
2021, Stone, 2005] while keeping the APM ontology and QMU accounting separate.

• Li-7 may exhibit larger effective internal capacity (higher Nv,int and/or higher Nv,int,max for
relevant capture sub-geometry).

• Li-7 may increase Iinv by presenting a geometry with high capture cross-section in the Aether-
capacitance sense.

• Under applied conditioning (excitation protocols), Li-7 may raise ξB and locally concentrate
rotational loading Prot,p(X) toward the invariant scale Prot,p.

The operational claim is falsifiable: Li-7 should measurably shift Nnuc (Eq. (17)) and/or shift the
rupture state relative to Rcrit (Eq. (21)) under controlled conditioning.

10 Interfaces to prior QADI work

This paper is designed to be ledger-compatible with earlier QADI work:

• Nucleation formalism: [Thomson III, 2025b].
• Boundary ensembles/coherence: [Thomson III, 2025a].
• Charge-geometry bridge: [Thomson III and Bourassa, 2025].
• Action transfer mechanics: [Thomson III, 2025d].
• Universal holonomy quotient: [Thomson III, 2025c].

11 Experimental discriminators (QMU-first, deterministic)

A definitive program measures and reports:

1. vacancy inventories and maxima: Nv,int, Nv,e, Nv,n and Nv,int,max, Nv,e,max, Nv,n,max,
2. coherence/phase-lock: κ and boundary participation ξB,
3. rotational loading concentration: Prot,p(X) relative to Prot,p,
4. rupture functional: R(X) relative to Rcrit.

1https://sota.aetherwizard.com/atomic-mechanics#releasing_energy

https://sota.aetherwizard.com/atomic-mechanics##releasing_energy
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11.1 Benchmark datasets (external reference layers; not APM primitives)

When a laboratory program chooses to compare deterministic APM discriminators against conven-
tional fusion engineering baselines, it is appropriate to reference canonical empirical parametrizations
and performance summaries: for D–T reactivity parametrizations commonly used in reactor mod-
eling [Bosch and Hale, 1992], for confinement/breakeven benchmarking via Lawson-style criteria
[Wurzel and Hsu, 2022], and for tokamak/ITER physics context as an experimental regime summary
[Shimada et al., 2007]. Cross-section libraries used in conventional modeling (e.g., ENDF) may be
referenced as data baselines when needed [Brown et al., 2018].

11.2 Primary discriminators

1. Vacancy gating test. Alter Nv,int while holding other controls fixed; test whether proton
manifestation switches on/off by Eq. (10).

2. Gamma saturation test. Drive expanding action structures in environments with different
Nv,e; test whether hard radiation increases as ΦV → 1.

3. Neutron closure test. Deliver electron-channel action into a proton-rich environment with
Nv,n ≥ 1; test for discrete onset at a coherence threshold.

4. Rupture threshold test. Modify defect spectrum (conditioning/microstructure) and test
whether outcomes cross Eq. (21).

5. Li-7 amplification test. Compare conditioning sequences with and without Li-7; test
whether Nnuc rises and whether R shifts relative to Rcrit.

11.3 Reporting recommendation

Report transformation results as discrete accounting:

Nnuc; Nv,int, Nv,e, Nv,n; Nv,int,max, Nv,e,max, Nv,n,max; ΦV ; κ, ξB; Prot,p(X)/Prot,p; R/Rcrit.

12 Conclusions

A deterministic, discrete APM/QMU ontology unifies fusion and fission as the same nucleation-driven
transformation process under boundary-conditioned rotational loading. The proton-channel action
unit phtnp and invariant angular stress Sp = phtnp/(16π2λC

2) provide a ledger-grade foundation for
nuclear-scale loading. Proton manifestation is governed by a valence-vacancy capture gate; failure
to capture produces escape radiation and gamma cascades via vacancy saturation. Fusion-like
and fission-like outcomes are separated by a rupture threshold on boundary defects and coherence
mismatch, not by separate physical laws. A QMU-first experimental program is specified to measure
vacancy inventories, coherence/participation, and rupture thresholds as deterministic controls.

A Deterministic operator summary (reference)

For a micro-configuration X:
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• Capture gate:

C(X) = 1 ⇐⇒ (Nv,int ≥ 1) ∧ (κ ≥ κcrit) ∧ (Prot,p(X) ≥ Prot,p).

• Nucleation drive and count:

T (X) = κ ξB Nv,int Iinv
Prot,p(X)

Prot,p
, Nnuc(X) = ⌊T (X)⌋.

• Vacancy saturation:

ΦV = 1 −
(

Nv,int
Nv,int,max

)(
Nv,e

Nv,e,max

)(
Nv,n

Nv,n,max

)
.

• Rupture gate:
R < Rcrit ⇒ assembly, R ≥ Rcrit ⇒ break-apart.
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