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Abstract

This article closes a 26-stage investigation of whether the Aether Physics Model (APM) admits
a proton-scale carrier, phtnp, distinct from the electron-scale phtne. The program began with
QMU carrier and receiver ledgers, audited proton Compton scattering, mirror A = 7 magnetic
transitions, behind-the-limb solar events, and occulted nuclear-line observations, and then
developed a same-event carrier-identification architecture based on independent measurements
of the universal QMU scale, transported ligt, recoil, multiplicity, and diffraction. The work
produced several durable no-go results: deposited ligt alone cannot determine carrier species; free
propagation cannot silently change species; source association does not identify a carrier; and a
measured source-to-carrier handedness slope cannot separately determine source packing and
transfer efficiencies. A conditional geometric construction yielded the ideal packing eigenvalue
µAF = 6π5, but the current measured proton-electron mass ratio differs by approximately 18.8249
ppm. No audited observation requires phtnp, and no physical datum currently supports replacing
the measured proton mass by the ideal value. The project is therefore closed as an unconfirmed
but falsifiable investigation. The mathematical ledgers, negative empirical results, proposed
hybrid experiment, and explicit criteria for reopening are preserved as the scientific outcome.

Keywords: QMU; APM; phtn; proton; carrier species; falsification; negative result; reproducibility

1 Introduction

The investigation reported here asked a narrow question: if the electron-scale QMU carrier is phtne,
does the same Aether-unit framework admit a distinct proton-scale carrier phtnp, and can any
existing measurement identify it? The hypothesis was motivated by the species-indexed QMU
relation

phtns = msλC
3Fq

2, (1)

which assigns species dependence to carrier magnitude while retaining one Aether-unit geometry
and one universal propagation scale.

This was not treated as a license to reinterpret every proton-associated gamma ray. The project
instead imposed progressively stronger evidential requirements. A proton source, nuclear transition,
polarization signal, or anomalous intensity could motivate a search, but none could establish carrier
species without an observable independent of deposited ligt. Figure 1 summarizes the resulting
sequence.
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71P-75P
Foundation and
receiver gates

76P-83P
Compton and A=7
empirical audits

84P-87P
Solar and nuclear-line

source audits

88P-90P
Identifiability and
hybrid experiment

91P-95P
Packing geometry and

transfer no-go

96P critical audit: 6 5 is an ideal packing eigenvalue,
not the measured proton-electron mass ratio

Project disposition: no physical identification of phtnp; archive and close pending a new measurement

Figure 1: The Stage 71P–96P investigation. The final audit separates durable logical and empirical
results from the unconfirmed geometric mass identification.

The project reached a scientifically useful but negative conclusion. It developed a coherent hypothesis,
found measurement degeneracies and no-go results, proposed a falsifiable experiment, and then
discovered that the attractive closure 6π5 does not equal the observed proton-electron mass ratio.
No physical measurement examined in the program requires phtnp. The appropriate outcome is
therefore closure and archival preservation rather than further mathematical elaboration.

Institutional attribution follows the QADI reference identity [Thomson III, 2025]. The computational
materials accompanying this article are summarized in Appendix D.

2 QMU carrier framework and evidential standard

2.1 Universal scale and species-bearing carrier magnitude

The corrected QMU measurement rule developed in Stage 88P is

freq = Fq, ν = xfreq = xFq, 0 < x ≤ 1, (2)

leng = λC , L = N leng = NλC , N ≥ 1, (3)
with the free-propagation relation

xN = 1. (4)
Neither freq nor leng is species-indexed. Species enters through mass and the associated magnetic-
charge structure. The carrier and angular-momentum ledgers are

phtns = msλC
3Fq

2, angms = msλC
2Fq, (5)

while one-carrier transported light is

ligts(x) = x phtns freq. (6)
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The distinction between a universal measured scale and a species-bearing carrier magnitude corrected
an earlier species-indexed-frequency formulation. The angular ledgers and conversion no-go results
were retained; the obsolete language was not.

2.2 Equal-ligt aliasing

Let
µ =

phtnp

phtne

. (7)

At equal deposited ligt, the two carrier hypotheses satisfy

xe = µxp, Np = µNe. (8)

Thus an energy-calibrated detector can assign the same deposited ligt to different combinations of
carrier magnitude and universal frequency fraction. Electron aliasing remains possible only when

xp ≤ 1
µ

, Np ≥ µ. (9)

For a single resolved carrier, the dimensionless classifier is

χphtn = ligtobs
x freq phtne

= N ligtobs
freq phtne

. (10)

An electron-scale carrier gives χphtn = 1; a proposed proton-scale carrier gives χphtn = µ. Without
a single-carrier constraint, however,

ligttotal
x freq phtne

= ne + µnp, (11)

so multiplicity can imitate species.

2.3 Minimum evidential standard

A credible identification therefore requires a conjunction:

Dphtnp
= IscaleIligtIrecoilImultIsourceIsystematics. (12)

The universal scale must be measured independently through x or N ; deposited ligt and recoil must
close in the same event; multiplicity must be constrained; the proton source must be registered; and
ordinary backgrounds must be excluded. This standard became the central durable result of the
project.

3 Foundation, transport, and receiver no-go results

Stages 71P–75P separated a possible carrier from its source and receiver. Free transport was taken
to preserve the species label,

Ufree |γh,s⟩ = |γh,s⟩next , (13)



4 EMPIRICAL AUDITS 4

so a species change could occur only at an explicitly modeled source, receiver, or branching interaction.
Direct stable occupation required a same-scale receiver and a complete gate incorporating vacancy,
chirality, temporal compatibility, triadic port structure, support, and phase. The gate could establish
an allowed or forbidden channel, but topology alone did not determine coupling magnitude or phase.

This distinction generated two foundational no-go results.

First, a carrier-only constitutive rate reduces to the universal scale and contains no receiver address
or receiver geometry. A successful receiver model must therefore contain independent local data.

Second, a proton-to-electron conversion cannot be hidden inside free propagation. In the later
receiver-assisted formulation, exact conversion required correlated receiver back-action. A one-to-
many replacement by electron-scale carriers also failed exact closure when the proposed species
ratio was noninteger. These results survive the later mass-scale audit because they are structural
rather than numerical.

4 Empirical audits

4.1 Proton Compton scattering

Stages 76P–77P tested whether elastic proton Compton scattering could be represented by an
electron reference kernel at the same dimensionless incident scale,

dσp

dΩ (u, θ) = Ap(u) Ke(u, θ) + ∆p(u, θ), ux = E

mxc2 , (14)

using published proton data and HEPData records [Klein and Nishina, 1929, MacGibbon et al.,
1995, 1996, Zieger et al., 1992, Hallin et al., 1993, Wissmann et al., 1999]. The fitted magnitude Ap

was deliberately separated from the normalized angular residual ∆p.

The pointlike electron-kernel shape did not close uniformly across the proton data. Sub-threshold
subsets provided partial consistency, while broader angular and threshold-crossing data displayed
significant deformation. This result localized the failure to proton receiver structure and channel
opening; it did not identify a new propagating carrier. The Compton audit therefore supplied a
receiver-geometry constraint, not evidence for phtnp.

4.2 The mirror A = 7 system

Stages 78P–83P examined the mirror transitions

7Li
(

1
2

−)
→ 7Li

(
3
2

−)
, 7Be

(
1
2

−)
→ 7Be

(
3
2

−)
, (15)

using evaluated levels and published many-body calculations [National Nuclear Data Center, 2026,
Pervin et al., 2007, Marcucci et al., 2008, Chambers-Wall et al., 2024]. The direct and lifetime-derived
reduced-strength ratios agreed closely, as shown in Figure 2.
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Figure 2: Independent constructions of the A = 7 mirror B(M1) ratio. Agreement supports the
data reduction but does not identify carrier species.

The unpolarized strengths alone did not fix the relative cross-nucleus phase. A leading p-shell
spin-orbit analysis selected the opposite-sign, mirror-odd branch conditionally, and the full signed
current decomposition preserved that branch. The total-current ratio agreed with experiment, and
two-body currents did not reverse the leading structure.

A single rank-1 carrier also closed the angular-momentum ledger exactly. Nevertheless, neither
the nuclear matrix element nor the line ligt determined the carrier scale. The source could exhibit
proton-neutron counter-reorientation while emitting an ordinary electron-scale carrier. The earlier
compensated-frequency construction was superseded by the universal-scale correction of Stage
88P; the enduring result is that source geometry and line energy do not complete the species ledger.

4.3 Solar and occulted nuclear-line searches

Stages 84P–87P investigated high-priority solar sources. Behind-the-limb Fermi-LAT events strongly
established ion acceleration and transport, but their published spectra remained compatible with
recognized electron and hadronic channels [Pesce-Rollins et al., 2015, Ackermann et al., 2017,
Plotnikov et al., 2017, Ajello et al., 2021, Warmuth et al., 2025]. The three Tier-A events were
therefore source-positive but carrier-negative.

Occulted nuclear-line observations supplied two separate facts. Direct coronal nuclear emission has
been observed [Vestrand and Forrest, 1993, Barat et al., 1994], and the solar 429/478 conventional-
keV A = 7 feature has been reported [Murphy et al., 1990]. No audited event combined direct
coronal localization, a resolved A = 7 pair, and an independent carrier discriminator. Nuclear
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association remained evidence about the source reaction, not the propagating species.

The empirical program consequently produced a consistent negative result:

proton-rich source ̸⇒ proton-scale carrier identification. (16)

5 Measurement feasibility and the hybrid capture experiment

5.1 Why existing measurements do not close

The strongest existing proton-deuteron capture measurements combine proton source registration,
reaction kinematics, and coincidence detection, while perfect-crystal instruments can measure gamma-
ray wavelength directly [Marcucci et al., 2016, Bemmerer et al., 2005, Institut Laue-Langevin, 2026].
No existing dataset contains the complete same-event conjunction required by Equation (12).
Combining results from different experiments cannot recreate event-by-event carrier identifiability.

5.2 Stage 90P branch prediction

The proposed apparatus is

D(p, carrier)3He + helion recoil tag + Bragg diffraction + downstream calorimetry. (17)

For equal deposited ligt, the ordinary and proton-scale hypotheses predict the same calorimetric
deposition and recoil but different universal length counts:

Lp = µLe. (18)

A same-x proton branch would exceed the capture-source closure and was rejected. The equal-ligt
branch is therefore the only proposed low-source-energy target.

This prediction is scientifically useful because it is not an unexplained excess search. It requires a
common event to satisfy calorimetry, recoil, diffraction angle, source registration, and background
separation. The conventional measurement values are collected in Appendix C.

6 Geometric packing program

6.1 From 16π2 to an ideal species eigenvalue

The geometric investigation began from the existing double-loxodrome closure 16π2 and the candidate
ratio

µAF = 6π5. (19)

The unresolved factor was
µAF
16π2 = 3π3

8 . (20)
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Stage 91P showed that products and ratios of the established powers-of-two primitives could not
generate the prime factor three. Reciprocal torus-to-sphere surrogate curves could be fitted through
torsion-bearing functionals, but a fitted aspect ratio was correctly rejected as a derivation.

Stage 92P then observed the exact factorization

3π3

8 = 3
(

π

2

)3
. (21)

The six orderings of three orthogonal axes divide into two parity classes of three. Selecting one class
gives the coefficient three, while selecting both doubles the target. Under equal-axis symmetry the
quarter-turn construction was the unique discrete solution within the scanned model.

This is exact mathematics, but it remains conditional. The double loxodrome was not independently
shown to generate the three quarter-turn coordinates and the one-class selection, and the factorization
was recognized after the target ratio was already known.

6.2 Packing operator and handed sectors

Stage 93P represented the three antipodal surface pairs by a cyclic shift P and defined

χ̂ = P − P −1

i
√

3
, spec(χ̂) = {−1, 0, +1}. (22)

With
kAF = 3π3

8 , (23)

the oriented and scalar operators were

K̂or = kAFχ̂, K̂sc = kAFχ̂2. (24)

The two nonzero sectors therefore have opposite orientation and equal scalar magnitude. Applied to
the ideal loxodrome closure,

spec
(
16π2K̂sc

)
= {0, 6π5, 6π5}. (25)

The operator does not determine which sign corresponds to matter, nor does it prove that the
eigenvalue is the observed proton mass.

6.3 Source inheritance and identifiability

Stages 94P–95P asked whether an organized source could select a packing sector. For an achiral
residual and no packing exchange,

hC = hi, (26)

whereas a cross-sign carrier requires an additional two-unit orientation exchange. With packing-to-
carrier sign-flip probability ϵ,

AC = (1 − 2ϵ)PS = ηHPS . (27)

Measured proton angm polarization PJ was kept distinct from latent packing polarization PS .
Reversal covariance and the unorganized-source null reduce the minimal affine bridge to

PS = ζJχPJ . (28)
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Consequently,
β = AC

PJ
= ζJχηH . (29)

A measured slope identifies only the product. It cannot determine whether attenuation occurred in
source packing or carrier transfer. An independent packing-sensitive observable is mathematically
necessary. This factorization no-go survives the closure of the mass hypothesis.

7 Critical mass-scale audit

7.1 The ideal eigenvalue is not the observed ratio

The current recommended proton-electron mass ratio is [Tiesinga et al., 2023, National Institute of
Standards and Technology, 2024]

µobs = 1836.152673426(32), (30)

whereas
µAF = 6π5 = 1836.118108711688 . . . . (31)

The difference is
∆µ = µobs − µAF = 0.034564714312 . . . , (32)

or approximately
18.824886 ppm (33)

relative to the ideal value. The discrepancy is about 1.08 × 106 quoted standard uncertainties.
Therefore

mp/me = 6π5 (34)

cannot be retained as an empirical identity.

The scientifically admissible statement is

µAF = 6π5 is an ideal packing eigenvalue. (35)

No physical interpretation of ∆µ was derived independently. Treating it as binding, deformation,
field energy, or an environmental correction would therefore be post hoc.

7.2 Dependency audit

The mass discrepancy does not invalidate the entire project. Receiver gates, conversion no-go results,
empirical source audits, universal-scale identifiability, handedness inheritance, and factorization
non-identifiability remain valid within their stated assumptions. Equations proportional to the
species scale require numerical substitution. Stages 91P–93P become ideal-model geometry rather
than proton-mass derivations.

Most importantly, the hybrid experiment must carry three hypotheses:

HAF : µ = µAF, HMASS : µ = µobs, H0 : no proton-scale branch. (36)
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The two proposed diffraction targets are distinct but close, as shown in Figure 3.
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Dual-scale diffraction hypotheses and nearest integer electron orders

Figure 3: Stage 90P prediction after the Stage 96P audit. The ideal-packing and observed-mass
hypotheses are separated by approximately 3.42446 arcsec in the conventional Si(111) bridge. The
shaded regions show the previous symmetric 10-ppm half-windows, which overlap slightly.

A peak at HAF would support a carrier following the ideal packing scale but would not make 6π5me

the complete observed proton mass. A peak at HMASS would reject the exact ideal-scale carrier
prediction while remaining compatible with a mass-scaled carrier. No peak at either target would
provide no evidence for the proposed branch in the tested source.

8 Project-wide scientific result

8.1 What was accomplished

The project produced five meaningful outcomes.

First, it converted an intuitive carrier hypothesis into explicit QMU ledgers with separate source,
transport, receiver, and measurement roles.

Second, it derived no-go results that prevent energy spectra, proton-rich sources, nuclear-line
association, multiplicity, or polarization from being used as standalone species identifiers.

Third, it audited real measurements rather than relying only on internal geometry. Those audits
found proton structure, mirror-odd nuclear organization, and strong coronal proton acceleration,
but no carrier-sensitive residual.

Fourth, it produced a falsifiable experimental architecture in which the universal scale, transported
ligt, recoil, multiplicity, and diffraction must close in one event.

Fifth, it subjected its most attractive mathematical result to the measured proton mass ratio and
rejected the empirical equality when the values failed to agree.
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8.2 What was not accomplished

The investigation did not find a measurement of phtnp. It did not derive a source interaction
producing the carrier, a receiver state capable of the required conversion back-action, a direct
packing-sensitive observable, or a production probability. It did not derive the measured proton
mass from the ideal packing geometry.

The repeated MATLAB self-tests verify the numerical implementation of declared equations, tables,
and searches. They do not validate the physical hypothesis. This distinction is essential to the
project closure.

8.3 Disposition of the principal claims

Claim Disposition Basis

A proton-scale phtn
exists

not established No audited carrier-sensitive measurement

Carrier species may
reside in phtn magnitude

Retained as a model
hypothesis

QMU species ledger

freq and leng are
universal

Retained within
QMU

Stage 88P correction

Deposited ligt alone
identifies species

Rejected Equal-ligt aliasing and multiplicity

Free propagation
changes species

Rejected Species-preserving transport ledger

6π5 closes an ideal
packing model

Retained
conditionally

Stages 91P–93P

mp/me = 6π5

empirically
Rejected Stage 96P CODATA comparison

A decisive experiment
can be specified

Retained Stages 89P–90P, revised by Stage 96P

Table 1: Final disposition of the principal project claims.

9 Closure and criteria for reopening

The project is closed because the evidential burden now exceeds the available physical reference.
Continuing to add packing operators or corrections without a new measurement would risk turning
the hypothesis into a self-supporting mathematical system.

The investigation should be reopened only upon at least one of the following:

1. a same-event carrier observation with independently measured x or N , per-carrier ligt, recoil,
multiplicity, and proton-source registration;

2. a repeatable diffraction branch at either HAF or HMASS that survives integer-order, crystal,
detector, and ordinary-reaction controls;

3. an independently motivated derivation of both µAF and the measured 18.824886-ppm residual,
with no parameter fitted to the proton mass;
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4. a source-locked carrier property incompatible with phtne and reproducible under orientation
reversal and null-source controls.

Until one of these conditions is met,

phtnp remains mathematically admissible but empirically unconfirmed. (37)

10 Conclusion

Stages 71P–96P constitute a complete exploratory investigation rather than a discovery claim. The
work found no physical measurement that requires a proton-scale phtn. Its strongest contributions
are the separation of source, carrier, receiver, and measurement roles; the no-go results that prevent
weak identifications; the corrected universal-scale classifier; the proposed same-event experiment;
and the decision to reject mp/me = 6π5 as an empirical identity.

The geometric construction remains of mathematical interest as an ideal packing eigenvalue,

µAF = 6π5, (38)

but it has no standing to replace the measured proton mass without a physical measurement
reference. The scientifically responsible disposition is therefore to archive the hypothesis, preserve
the reproducibility record, and redirect research effort elsewhere.

A Stage-by-stage disposition

Stage Topic Final status Closure result

71P–73P Carrier foundation,
covariance, and force
ledger

Survives with scale
substitution

Defines the species-bearing carrier
hypothesis; does not establish
existence.

74P–75P Receiver admission and
coupling no-go

Survives Allowed topology does not determine
coupling magnitude; free transport
does not supply receiver data.

76P–77P Proton Compton routing
and deformation

Survives as empirical
constraint

Proton angular structure is not a
universal pointlike electron kernel; no
carrier identification.

78P–81P A = 7 mirror strengths,
phase, and full currents

Survives Mirror-odd organization is supported
conditionally; emitted carrier scale
remains unidentified.

82P–83P One-carrier angular
ledger and conversion

Partly superseded Angular closure and conversion no-go
survive; species-indexed frequency
language is replaced by the Stage 88P
universal scale.

84P–87P Solar and nuclear-line
source audits

Survives as negative
evidence

Proton-rich and coronal nuclear
sources were carrier-negative under the
available observables.
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Stage Topic Final status Closure result

88P Universal-scale species
identifiability

Survives with dual µ
labeling

Establishes the decisive common-scale
and carrier-magnitude measurement
requirement.

89P Existing capture-data
feasibility

Survives No existing dataset closes every
same-event gate.

90P Hybrid capture branch
prediction

Dual prediction
required

Retain HAF, HMASS, and H0.

91P–92P Loxodrome and
quarter-turn closure

Ideal model only Exact conditional factorization of 6π5;
not a measured mass derivation.

93P Packing operator Mixed Chiral operator algebra survives;
empirical proton-mass interpretation
does not.

94P Source handedness
inheritance

Survives conditionally Same-sign inheritance follows only
under stated conservation and residual
assumptions.

95P angm-packing bridge Survives conditionally Measured slope factorizes; bridge
components are not separately
identifiable.

96P Dual mass-scale
falsification audit

Project closure Rejects the empirical equality and
freezes the three-hypothesis test.

B Selected empirical ledger

The conventional measurement values below are included only as a bridge to the audited experiments.

Quantity Value Interpretation

A = 7 direct B(M1) ratio 1.32615 ± 0.18433 Experimental mirror-strength comparison
A = 7 lifetime-derived ratio 1.32105 ± 0.17269 Independent consistency construction
Mirror-strength asymmetry 0.14021 ± 0.06813 Nonzero magnetic asymmetry; not a carrier-

scale measurement
Full-current GFMC ratio 1.28707 ± 0.03805 Mirror-odd branch preserved by signed two-

body currents
Tier-A behind-limb events 3 source-positive, 0

carrier-positive
Strong proton acceleration did not yield a
species discriminator

Occulted nuclear-line audit Coronal lines and A = 7
feature occur in
separate cases

No event closes source geometry plus
species identification

Table 3: Selected empirical outcomes from Stages 78P–87P.

C Conventional measurement bridge for Stages 90P and 96P

For the frozen capture calculation, the ordinary branch has a conventional calorimetric projec-
tion of 5.488137566727 MeV, helion recoil of 5.362433273207 keV, and wavelength projection of
0.225913065940 pm. The dual proton-scale predictions are
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Hypothesis Scale µ Wavelength projection Si(111) first-order angle

HAF 6π5 414.803071367098 pm 41.409869240566◦

HMASS 1836.152673426 414.810879987682 pm 41.410820479705◦

Table 4: Dual proton-scale measurement predictions after Stage 96P.

The angular separation is 3.424460900 arcsec. The former symmetric 10-ppm half-windows overlap
by approximately 0.213801 arcsec; non-overlap requires a symmetric relative half-width below ap-
proximately 9.412354 ppm. The conventional mass-energy scale associated with ∆µ is approximately
17.662533 keV, but no physical interpretation of that residual is claimed.

D Reproducibility and package completeness

The accompanying archive contains the QADI Overleaf source, compiled PDF, figures, closure
ledgers, and the supplied MATLAB reproducibility archive [Thomson III, 2026]. The computational
archive includes executable packages for Stage 76P and Stages 78P–96P. Standalone source packages
for Stages 71P–75P and Stage 77P were not present in the supplied archive; their project role is
represented by the frozen dependency ledger and equations inherited by later stages. No missing
package is used to support a new numerical claim in this article.

The MATLAB self-tests are implementation tests. They verify declared calculations, matrix
identities, table construction, and search logic. They do not constitute experimental confirmation of
phtnp or of the ideal packing model.

Data and Code Availability

The complete source and computational archive accompanying this article is prepared for open
deposition. The package includes the LaTeX project, final PDF, stage summary and closure ledgers,
figures, checksum manifest, validation report, and the supplied MATLAB archive.
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