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1 INTRODUCTION 1

Abstract

The rotating magnetic field, rmfd, is the central engineering quantity of the Aether Physics
Model because its canonical constant alias is the Aether Unit itself:

A, = rmfd.

This paper establishes the quantity from the canonical primitives and closure rules of Quantum
Measurement Units, separates the unit from its apparatus-level manifestations, and converts
the resulting dimensional network into a machine-readable engineering system. The canonical
expression

me/\c3F q2

ecmax

rmfd =

has signature (1, 3,2, —1) in the primitive basis (me, Ac, Fy, €emax>)- It is simultaneously the
product mchg dtrd, the reciprocal of permittivity (ptty), and the dynamic partner of curl through
Ledger One,

rmfd curl = Fq2A02 = temp.

The current rmfd authority record contains 163 relationships: one identity, one direct reciprocal,
41 products, 40 reciprocal products, and 80 directed quotients. It includes the exact product
rmfd = eddy curl and the independently valid reciprocal-product identity rmfd = 1/(curl gsin).
The factor-boundary audit also identifies 98 registered units that do not yet participate in the
one-unit or two-unit rmfd topology. These units form five exact primitive-signature blocks,
converting absence into a finite discovery frontier in which each row specifies the dimensional
addresses of possible product, reciprocal-product, and quotient partners. The closed relationships
are organized into an engineering topology and encoded as an authority record suitable for
deterministic lookup, dimensional validation, Al retrieval, and compiler-assisted design. The
paper specifies the relationship-generation algebra, canonical-symbol rules, provenance require-
ments, and a QMU Engineering Compiler that can solve and validate rmfd pathways without
reverting to external unit systems. Finally, a prediction ledger defines cross-path closure tests
among field—freq, flux—velocity, potential-length, impedance—current, and reciprocal substrate
realizations. The result is a complete rmfd authority foundation and an explicit research program
for discovering physically meaningful extensions without folding untested device assumptions
into the definition of rmfd.

Keywords: rotating magnetic field; rmfd; Aether Unit; Quantum Measurement Units; Aether
Physics Model; engineering topology; machine-readable physics; dimensional compiler; discovery
frontier

1 Introduction

The Aether Physics Model identifies space as extended, discrete compatibility geometry rather
than an empty mathematical background. Its Aether is not the nineteenth-century luminiferous
mechanical medium; it is the quantized physical structure constructed from Aether Units. The
elemental structure of that space is the Aether Unit, denoted by the constant alias A,. The
engineering name of the same quantity is rmfd, the rotating magnetic field. The identity

A, = rmfd (1)

is therefore not a comparison between two independent quantities. It is an equality between the
structural name and the engineering name of one QMU unit.
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This distinction is necessary because the phrase “rotating magnetic field” is often used descriptively
for an apparatus: polyphase coils, a mechanically rotated magnet, a plasma vortex, or another
source whose magnetic state changes direction. In the QMU ledger, rmfd is more fundamental. It is
a dimensional quantity that may be realized through several different physical pathways. A coil
assembly, crystal, discharge, or rotating flux structure is an implementation of rmfd; none of those
devices defines the unit.

A previous QADI study developed one detector realization and calibration program for rmfd
readout [Thomson III, 2025d]. The present paper supplies the more basic unit authority and
engineering topology required to evaluate that detector and any later device against one fixed
definition.

The foundational QMU expression is
rmfd = —————, (2)

where m, is the electron mass constant, A¢ is the universal quantum length constant, Fj is the
quantum freq constant, and eemax> is the electron distributed magnetic square-charge. The relation
is QMU-native and requires no external unit translation. Reference conversions and charge rules
are documented separately in the QMU conversion and charge-conversion papers [Thomson III,
2025¢,b].

The purpose of this paper is to complete four tasks. First, it fixes the physical and dimensional
definition of rmfd. Second, it organizes every valid one-unit and two-unit rmfd relationship in the
current QMU ledger. Third, it specifies the machine-readable authority architecture required to
preserve those relationships without ambiguity. Fourth, it converts the authority structure into an
engineering compiler and a falsifiable experimental closure program.

The paper does not design the proposed crystal sunlight converter, optical rectifier, plasma device,
or power-recovery system. Those projects require the rmfd foundation, but they must not be allowed
to redefine it. The present work therefore stops at the boundary between foundational quantity and
later device architecture.

2 Engineering Motivation

2.1 A quantity larger than one apparatus

A rotating magnetic field can be produced in several ways. A magnetic field may rotate in time, a
magnetic flux may move through space, an electric potential may act across a characteristic length,
or a current may act through a magnetic-flow impedance. Each construction appears different at
the apparatus level. In QMU they can occupy the same dimensional location.

The simplest examples are

rmfd = mfld freq,

=~
S— N N N

rmfd = mflx velc,

t

rmfd = potn leng,

~—~ I/~
=)

rmfd = mgfi curr.
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The first represents time-varying magnetic organization. The second represents transported magnetic
flux. The third represents a potential distributed across length. The fourth represents current acting
through magnetic-flow impedance. These are not four different units. They are four engineering
paths to rmfd.

This multiplicity is useful. A unit with several independent realization paths can be overdetermined
experimentally. The same rmfd state may be estimated by more than one measured pair, allowing
internal closure tests rather than reliance on a single apparatus calibration.

2.2 Dynamic and substrate duality

The QMU electromagnetic ledger separates dynamic quantities from substrate quantities. Dynamic
quantities describe active field organization and measurable interaction. Substrate quantities describe
the receptive or supporting structure that permits the interaction.

For rmfd, the direct substrate reciprocal is ptty:

1
rmfd = —. (7)
ptty

This does not mean that every laboratory permittivity measurement directly yields the Aether Unit
without calibration. It means that the QMU dimensions of ptty are exactly reciprocal to those of
rmfd. The dynamic—substrate relation is therefore built into the dimensional structure.

2.3 Engineering requirements

A usable foundational quantity must satisfy more than symbolic elegance. It must provide:

. a unique canonical expression;
. a stable primitive signature;
. exact alias and reciprocal rules;

. an exhaustive relationship inventory;

. a machine-readable schema with provenance;

1
2
3
4
5. a distinction between canonical identities and generated dimensional matches;
6
7. deterministic validation and error detection;

8

. experimental realization paths that can be compared.

The present rmfd project was constructed to meet those requirements.

3 The Rotating Magnetic Field as the Engineering Manifestation
of the Aether Unit

3.1 Canonical definition

Equation (2) is the canonical QMU form. The corresponding primitive signature is

s(rmfd) = (1,3,2,-1) (8)
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in the ordered basis
(mea )‘Ca Fq, eemax2)- (9)

The fourth entry is the exponent of the complete square-charge basis quantity €emax>. Thus —1
means one factor of eemax? in the denominator.

The signature defines the unit independently of its printed formula. Any expression whose normalized
primitive exponents equal Eq. (8) occupies the rmfd dimensional location.

3.2 Constant alias and canonical unit name

The canonical engineering symbol is rmfd. The constant alias is A,. Relationships among QMU
units should use canonical unit names, while constant identities may use their established aliases:

A, = rmfd. (10)

The same convention applies to A¢ as the base constant alias associated with leng and F} as the
base constant alias associated with freq. Aliases are not expanded into duplicate relationships in
the machine-readable ledger.

Ay
Aether Unit alias
identity
\d
1/ptty ‘ J rmfd ]‘ ‘ temp/curl
substrate reciprocal ‘ '[ Rotating Magnetic FieldJ‘ ‘ Ledger One quotient

(1,3,2,-1)

primitive signature

7”I”Le)\03f‘—'q2

. Comax>
canonical QMU form

Figure 1: The rmfd authority core. The Aether Unit is the constant alias of the rotating magnetic
field quantity; canonical form, signature, reciprocal substrate, and Ledger One all converge on the
same unit.

3.3 Mass-to-magnetic-charge form

The invariant mass-to-magnetic-charge ratio is

mchg = e

€emax
Using
volm = \¢?, rson = qu, dtrd = volm rson, (12)

Eq. (2) becomes
rmfd = mchg dtrd = mchg volm rson. (13)
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This form is important because mchg is invariant across the particle species represented in the APM:

Me _ Mp _ mn2:mchg. (14)

2 2
€emax €pmax €nmax

The proportional distributed magnetic-charge rule may be written

2 _ Mg 2

€xmax — — €emax ; (15)

e

which gives
m m,

= = ©~ = mchg. (16)

2 2

€xmax €emax

This proportionality is an inherited APM charge-organization identity documented in the charge-
conversion work; the present rmfd audit uses it but does not claim to establish it as a new independent
empirical result. The particle masses and proportional distributed magnetic charges vary, but their
ratio does not. The universal quantum length remains Ao for every species. No particle-specific
quantum length is introduced into rmfd.

3.4 Ledger One

The QMU curl quantity is

1 eemax2 (17)
curl = .
MeAC
Multiplying Eqs. (2) and (17) gives
rmfd curl = F,2\c? = temp. (18)

Equation (18) is Ledger One. It identifies rmfd as the dynamic rotational quantity and curl as the
substrate torsional quantity whose product closes to the Aether propagation square, also represented
by temp.

Since
F,\c = ¢ = velc, (19)

Ledger One may also be written
rmfd curl = ¢2. (20)

The QMU statement is primary; the symbol c is only the established alias of the Aether propagation
product which is velocity (velc).

3.5 Product—quotient closure with eddy and gsin

The current authority record includes the second-order magnetic-flux quantity
eddy = mflx?. (21)

Using

2
mfx — M7 (22)

€emax
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Egs. (2) and (17) give the paired identities

rmfd = cmflx,

c
curl =

mflx’
Their product returns Ledger One, while their quotient returns the flux square:
rmfd curl = ¢,

rmfd

curl

= mflx? = eddy.

Equivalently,

rmfd = eddy curl.

The same product closure also preserves the established surface-intensity relation

gsin = )\021Fq2’
so that -

rmfd = m
and

rmfd curl gsin = 1.

6

(29)

(30)

The eddy product and the gsin reciprocal product are complementary identities and neither replaces
the other. The formal inverse 1/eddy exists algebraically, but no QMU unit name or physical
interpretation is assigned to it in this work. Naming a reciprocal eddy-current quantity requires a

separate theoretical or experimental foundation.

3.6 Relation to the QMU Coulomb constant

The distributed-charge identity is

e? = 8ra eemaxg.

With the QMU Coulomb constant
ame/\CSqu
ko = —————
2me?
Eq. (31) gives
1 me)\c3Fq2 ~ rmfd

T 1672 eqman? | 1672

ko

Therefore,

A, = rmfd = 167%kc.

(33)

(34)

This identity places the Aether Unit and the QMU Coulomb constant in one geometric normalization

without treating them as separate physical structures.
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4 Machine-Readable Physics

4.1 Primitive-vector algebra

Every QMU unit is represented by an integer exponent vector

S(u) = (am by, Cu, du) (35)
such that J
u = m& A\t F,o (eemaXQ) " (36)
The dimensional operations are
s(uv) = s(u) + s(v), (37
s(u/v) = s(u) — s(v), (38
s(1/u) = —s(u) (39
Let
SR = (17372a_1) (40)

be the rmfd target vector. The allowed relationship classes are then defined exactly:

product: s(a) +s(b) = sg, (41)
reciprocal product: —s(a) — s(b) = sg, (42)
quotient: s(a) —s(b) = sg, (43)

direct reciprocal: —s(a) = sg. (44)

The authority generator admits only identity, product, reciprocal, reciprocal-product, and quotient
relationships. Higher-order combinations are intentionally excluded from the primary authority
page so that the record remains exhaustive, finite, and auditable.

4.2 Relationship inventory

The current versioned authority record contains 163 rmfd relationships. The inventory is derived
directly from the relationship records in rmfd. json and is shown in Table 1.

The versioned JSON authority record is normative for the current count. A separate factor-boundary
file records registered non-target units that do not occur as factors in the present one-unit and
two-unit rmfd relationship set. Those entries are not assigned artificial partners merely to increase
coverage.

4.3 The nonparticipating frontier as a discovery program

The 98 nonparticipating factor units are not a miscellaneous remainder. Sorting their primitive
signatures by the mass exponent a, and distributed magnetic square-charge exponent d, separates
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Table 1: Current rmfd relationship inventory.

Record class Count
Identity 1
Direct reciprocal 1
Unique product relationships 41
Unique reciprocal-product relationships 40
Directed quotient relationships 80
Total displayed relationships 163

them exactly into the five blocks shown in Table 2. The equal counts in the positive- and inverse-
mass sectors, and in the positive- and inverse-charge sectors, are properties of the current registry
boundary; they do not imply that the listed units are already known to form pairwise reciprocal
physical systems.

Table 2: Primitive-signature blocks in the current rmfd discovery frontier. The integers b and c
denote the remaining length and freq exponents.

Frontier block Signature form Count Representative registered units
Mass-bearing dynamics (1,b,¢,0) 23 fdns, 1dns, momd, pres, visc
Inverse-mass mobility and compliance (-=1,b,¢,0) 23 qamo, qadm, gagm, spar, spcv
Charge-neutral spatiotemporal structure (0,b,¢,0) 26 acta, dynl, hepl, tvsr, voco
Distributed magnetic-charge dynamics (0,b,¢,1) 13 ball, cdrs, efdr, efvr, qegr
Inverse magnetic-charge response (0,b,¢,—1) 13 defo, deff, qild, qpmd, qvcr
Total 98 Complete row-level inventory in

rmfd_discovery_frontier.csv

The absence is therefore structured and directly researchable. For any nonparticipating unit u, the
rmfd target signature supplies exact dimensional addresses for quantities that would extend the
two-unit topology. A product partner would require

sp(u) = sg — s(u), (45)

a reciprocal-product partner would require

srp(u) = —sp —s(u), (46)
and the two quotient orientations require

s(z) =sg +s(u) for rmfd = x/u, (47)
s(z) =s(u) — sp for rmfd = u/x. (48)

These signatures are algebraic addresses, not automatically discovered units. A scientifically
admissible extension must identify a physical quantity or mechanism at the address, derive or
observe it independently of the desired rmfd closure, preserve canonical QMU terminology, and
define a measurement or falsification route. Purely formal inverses are not to be named merely
because the algebra permits them; the unresolved inverse of eddy is the explicit example in this

paper.
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This boundary creates an open opportunity for scientists working within or testing the APM. A
researcher may discover that an existing physical quantity was omitted from the registry, that a
presently named unit has an unrecognized rmfd pathway, that a higher-order closure is physically
required beyond the authority file’s two-unit limit, or that an experiment supplies the missing
interpretation for one of the candidate signatures. The objective is not to fill every address by
invention. It is to determine which addresses correspond to real mechanisms and measurable
observables. The accompanying discovery-frontier ledger records all 98 units, their primitive
signatures, their five structural blocks, and all four candidate partner signatures so that the
investigation begins from a finite and auditable map rather than unrestricted dimensional speculation.

4.4 Aliases and canonical symbols

Aliases are metadata. They do not create new dimensional locations and must not be expanded
into duplicate equations. The authority record therefore applies the following rules:

1. rmfd is the canonical unit symbol; A, is its constant alias.

2. leng and freq remain the canonical engineering unit names; Ac and F, are their base constant
aliases.

3. Every relationship is indexed by each participating canonical symbol.
4. An alias search resolves to the canonical symbol before algebra is performed.

5. Exact historical spellings may be preserved in provenance, but they do not displace the
canonical record.

4.5 Dimensional equality and physical sufficiency

A generated relationship certifies dimensional equality. It does not by itself certify that any arbitrary
apparatus implements the relationship with a unity transfer coefficient, identical boundary conditions,
or negligible loss. This distinction is essential.

For a canonical QMU identity,
rmfd = mfld freq (49)

states exact dimensional closure. An apparatus realization may be written
I'rnfdmﬂdfreq = Rmfldfreq mfld freq, (50)

where Kmfdfreq 1S a dimensionless geometry and calibration coefficient. A properly normalized
realization has Kmadfreq = 1. The authority ledger preserves the exact unit relation; the experimental
ledger records the realization coefficient and its uncertainty.

The authority system therefore distinguishes:

1. identity: equality of names or canonical definitions;
2. ledger identity: exact closure among established QMU definitions;
3. generated dimensional relationship: exact primitive-vector match;

4. engineering realization: apparatus-level measurement requiring geometry, calibration, and
uncertainty.



5 ENGINEERING TOPOLOGY

5 Engineering Topology

5.1 Primary product pathways

10

The most direct engineering topology is formed by the 41 product relationships. Table 3 lists
representative paths that span field, spatial, mechanical, charge, and transport sectors.

Table 3: Representative product pathways to rmfd.

Relationship Sector

Engineering reading

field—temporal
magnetic volume
potential-spatial

flux transport
inductive motion
electric geometry
flux-density flow
Aether geometry
flux-square closure
resistance—charge
impedance—current
energy—charge geometry
power—charge dynamics

rmfd = mfld freq
rmfd = mvlm rson
rmfd = potnleng
rmfd = mfix velc
rmfd = indcaccl
rmfd = elfs area
rmfd = mfxd flow
rmfd = mchg dtrd
rmfd = eddy curl
rmfd = fric chrg
rmfd = mgfi curr
rmfd = enrg chgr
rmfd = powr qerd

magnetic field organized through freq
magnetic volume organized through rson
electric potential distributed across leng
magnetic flux transported with velc
inductance acting through accl

field strength integrated across area

magnetic flux density transported as flow
invariant mchg acting through volume-rson
second-order magnetic flux acting through curl
friction acting on distributed charge
magnetic-flow impedance acting through current
energy distributed across charge radius

powr acting through charge-radius dynamics

Several of these relations provide experimentally accessible cross-checks. For example,

mfld freq = potn leng = mflx velc = mgfi curr = rmfd

within a common normalized realization.

‘ mfid freq ‘
‘ elfs area, ‘ ‘ mvlm rson ‘
‘ mchg dtrd } rmfd } potn leng
‘ fric chrg ‘ ‘ mflx velc ‘
mgfi curr

(51)

Figure 2: Selected engineering topology around rmfd. Each node is a complete two-unit dimensional

realization of the same target signature.
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5.2 Reciprocal substrate pathways

The direct reciprocal is Eq. (7). The expanded ledger contains 40 reciprocal-product paths. Four
particularly important forms are

1
fd=—— 2
rmid mfir time’ (52)
1
fd=——
rmid mfdeorbt’ (53)
mfd = — (54)
capc wavn
1
fd= ———. 55
rm curl gsin (55)

Equations (52) and (53) correct two tempting but invalid quotient transpositions. The ledger
definitions give
time orbt mvlm
= mvl - = 56
mfir D mfde  rson ’ (56)
not rmfd. The compiler must reject those expressions when the requested target is rmfd.

5.3 Directed quotient pathways

A quotient relationship has an ordered numerator and denominator. Reversing the order changes
the signature. Representative examples are

phtn
fd =
m g’ (57)
ligt
rmfd = —2-, (58)
curr
jilel
rmfd = m , (59)
time
rmfd = 2O (60)
wavn
temp
fd= —— 1
o curl ’ (61)
velc
fd=—— 62
H cond’ (62)
angm
fd = 63
rm efed ’ (63)
pOwT
fd = . 4
P nfdi (64)

These equations expose how a target quantity can be reached through a driving quantity divided by
a receptive or constraining quantity.

5.4 Scalar magnitude and orientation

The QMU symbol rmfd names the scalar dimensional quantity. Rotation axis, handedness, phase,
and spatial texture are separate state information. An apparatus may therefore report

R = oprmfdA, (65)
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where op = +1 is a dimensionless handedness convention and n is a dimensionless orientation vector.
Neither o nor n changes the QMU signature. This separation prevents a scalar unit record from
being confused with a complete vector-field state.

6 Authority Architecture

6.1 Normative layers

The rmfd authority system has five layers:

1. Unit ledger: canonical symbols, names, primitive forms, signatures, families, and aliases.

2. Relationship generator: exhaustive vector matching within the allowed relationship classes.

3. Validator: signature recomputation, duplicate detection, symbol normalization, and correction
checks.

4. Authority record: the per-unit machine-readable file, rmfd. json.

5. Presentation and runtime: the human-readable authority page, Al-facing indexes, and
engineering compiler.

Allowed classes only:

identity, reciprocal, product, :

reciprocal product, quotient |
7

Canonical Alias and Vector Validator and
unit ledger symbol normalizer relationship generator provenance audit
rmfd. json

authority record

Human authority AT and search QMU Engineering
page indexes Compiler

(. J

J—2

===

Figure 3: Authority architecture for the rmfd project. The machine-readable record is generated
from the canonical ledger and then reused by every presentation and computation layer.

6.2 Normative rmfd record

A minimal normative record is illustrated below.

Listing 1: Minimal structure of an rmfd authority record.

{
"symbol": "rmfd",
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"name": "Rotating Magnetic Field",
"constant_alias": "A_u",
"canonical_expression":

"m_e * lambda_C~3 * F_q~2 / e_emax 2",
"signature": {

"me": 1,

"lambda_C": 3,

"F_q": 2,

"e_emax~2": -1
1,
"relationship_classes": [

"identity",

"direct_reciprocal",

"product",

"reciprocal_product",

"quotient"
1,
"relationships": [],
"unmatched_units": [],
"provenance": {}

The production record may contain additional descriptions, unit links, family metadata, source
references, and runtime fields. The canonical expression and signature remain the controlling fields.

6.3 Provenance and versioning

Every generated relationship should preserve:

the source ledger version;

the exact canonical symbols used;

the primitive vector of each participant;

the relationship class;

the generation or validation timestamp;

the algorithm version;

the status of every unit not matched to the target;

® NS oE W

the authority-file version consumed by the HTML and compiler.

The human page must not contain an independent hand-maintained relationship list. It should
render from the same authority file used by the compiler. This prevents silent divergence between
documentation and computation.

6.4 Authority priority

When several records produce the same dimensional result, the interpretation hierarchy is:

1. canonical identity;
2. established ledger identity;
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direct reciprocal;
generated product or reciprocal product;
directed quotient;

o ot W

alias resolution.

This ordering does not make lower entries false. It ensures that definitions and established closures
are presented before inferred dimensional alternatives.

7 The QMU Engineering Compiler

7.1 Purpose

The QMU Engineering Compiler converts a target unit and a set of available engineering quantities
into valid QMU relationships. It is not a numerical simulator. Its first responsibility is dimensional
correctness.

The compiler must answer four questions:

1. Does the proposed expression close to the target signature?

2. Which canonical symbols and aliases are involved?

3. Is the relation canonical, ledger-defined, or generated?

4. What additional dimensionless apparatus information is needed for physical realization?

7.2 Compiler pipeline
The pipeline is:

parse the expression;

resolve aliases to canonical symbols;

obtain each primitive signature;

apply vector addition, subtraction, or negation;
compare with the target vector;

retrieve matching authority relationships;

rank by authority priority;

© NS e Wy

return provenance and realization warnings.

A simplified algorithm is:

Listing 2: Pseudocode for rmfd relationship validation.

target = vector("rmfd")

expression = parse(user_expression)
expression = canonicalize_aliases(expression)
result = evaluate_signature(expression)

if result == target:
matches = authority_lookup(expression, target)
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return VALID, rank(matches), provenance(matches)
else:

nearest = identify_result_unit(result)

return INVALID_FOR_RMFD, nearest, result - target

7.3 Correction tests

Table 4 shows representative compiler outcomes.

Table 4: Compiler validation examples.

Expression Compiler result Reason

mfld freq rmfd product signature equals (1,3,2, —1)

mvlm rson rmfd product signature equals target

eddy curl rmfd flux-square product signature equals target
1/(curlgsin)  rmfd restored reciprocal-product closure

1/(mfir time)  rmfd reciprocal-product signature equals target
1/(mfdeorbt) rmfd reciprocal-product signature equals target
time/mfir mvlm valid QMU result, but not rmfd

orbt /mfde mvlm /rson valid QMU result, but not rmfd

These tests make the compiler useful as a scientific error detector. A syntactically plausible expression
cannot pass merely because its symbols look related; its primitive vector must close.

7.4 Design search

The compiler can also solve inverse engineering questions. Given a known quantity a and target
rmfd, it can search for a canonical partner b satisfying

s(b) = sg — s(a). (66)

For example, given mfld, the required partner vector is that of freq. Given potn, the required partner
is leng. Given curr, one valid partner is mgfi. The compiler can therefore translate a dimensional
target into a list of possible engineering architectures.

The search result is not yet a device design. It is a topology of dimensionally valid components
from which a design may be selected.

8 Experimental Prediction Ledger

8.1 Cross-path closure

Let mz be an rmfd estimate obtained from engineering path i after QMU normalization and
apparatus calibration. For two independent paths, define
rmfd;

T = (67)

T,
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The rmfd closure prediction is
Ly =1 (68)

within the combined uncertainty budget when both paths realize the same physical rmfd state.

A useful residual is
€ij = Fij —1. (69)

Systematic dependence of ¢;; on amplitude, freq, orientation, temperature state, or geometry
identifies an incomplete realization model rather than a dimensional ambiguity.

8.2 Prediction P1: magnetic-field—freq scaling
At fixed calibrated mfld,
rmfd; = mfld freq (70)

predicts linear rmfd scaling with freq. The same state should be reconstructed independently
through a second path such as potnleng. The primary observable is

mfld freq
F173 — /\7/\(1 (71)
potnleng

8.3 Prediction P2: magnetic-flux transport

For a controlled flux structure moving with velc,

—

rmfdy = mflx velc. (72)
A velocity sweep at fixed mflx predicts linear scaling. Reversal of the motion changes the apparatus

orientation state but not the positive scalar signature of rmfd; handedness is tracked separately.

8.4 Prediction P3: potential-length closure

For a controlled potential structure with calibrated effective leng,
rmfds = potn leng. (73)

The experiment must define effective length geometrically rather than substituting an arbitrary
apparatus dimension. The prediction is not that every high-potential discharge has identical behavior,
but that the QMU-normalized rmfd estimate closes with another realization path after the geometry
is fixed.

8.5 Prediction P4: impedance—current closure

At fixed magnetic-flow impedance,

—

rmfd, = mgfi curr. (74)
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A current sweep provides an independent electrical path. The cross-check

mgfi curr

mfild freq

tests the consistency of magnetic-flow and field—freq metrology.

8.6 Prediction P5: dynamic—substrate reciprocity

The direct reciprocal predicts
rmfd[gt\y =1 (76)

after both quantities are expressed in the same QMU normalization. This is a dynamic—substrate
closure test. It is especially useful because it compares two independently calibrated sectors rather
than two products from the same apparatus chain.

8.7 Prediction P6: corrected reciprocal products

The corrected reciprocal identities predict

rmfd mfr time = 1, (77)
rmfd mfde orbt = 1. (78)

The incorrect alternatives time/mfir and orbt/mfde are explicit null forms for the rmfd target. They
should not close to the rmfd reference.

8.8 Prediction P7: overdetermined closure network

A high-value experiment measures at least three independent paths:

— — —

I'Hlfdmﬂdfreq ) ITnfdpotnleng ) 1“Infdmgﬁcurr . ( 79)

The pairwise closure matrix

1 T2 TI'iz
=Ty 1 Tas (80)
I's1 I'so 1

should approach the identity matrix. A single-path experiment can only demonstrate calibration.
An overdetermined network can test the rmfd topology.

Single-path Two-path Overdetermined Crystal and optical
QMU calibration closure test rmfd network engineering

Figure 4: Experimental development ladder. Device programs begin only after the foundational
unit and multi-path closure methods are established.
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9 Future Engineering Programs

9.1 Controlled electrical rmfd

The first program should realize Egs. (3), (5), and (6) in one synchronized apparatus. Its purpose is
metrological: establish whether independent electrical paths converge after QMU normalization.

9.2 Mechanical magnetic-flux rotation

A mechanically transported magnetic flux provides a distinct realization through Eq. (4). Comparing
mechanical and electrical paths separates transport geometry from source electronics.

9.3 Crystal angular conversion

The later crystal program asks whether anisotropic and chiral materials can convert incoming ligt
and angm organization into a controlled rmfd state. The present paper supplies the target quantity
and compiler topology. It does not yet select a material, interaction order, or apparatus geometry.

9.4 Optical generation and energy recovery

The long-term sequence is
ligt — angular conversion — rmfd — curr. (81)

That program will require separate papers on crystal selection, coupling efficiency, rmfd generation,
and current recovery. Those later stages must retain the present canonical definition rather than
introducing a device-specific meaning of rmfd.

10 Discussion

10.1 What the paper establishes

The paper establishes rmfd as a complete QMU engineering quantity with:

a canonical primitive expression;

a unique signature;

the exact alias Ay;

direct closure with ptty and curl;

a finite exhaustive two-unit relationship inventory;
a machine-readable authority architecture;

a deterministic engineering compiler;

© N oot N

a cross-path experimental prediction program.
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The relationship inventory is larger than a list of algebraic curiosities. It is a topology of possible
engineering realizations. The same target can be approached through field, motion, potential,
current, charge, flow, power, and substrate measurements.

10.2 What the paper does not establish

A dimensional relationship alone does not demonstrate a new force, energy source, or apparatus
effect. It does not guarantee that two raw instruments will agree before geometry and calibration
are normalized. It also does not determine rotation axis, handedness, waveform, phase, or spatial
texture.

The paper therefore avoids using the relationship generator as a substitute for dynamics. Generated
equations identify dimensionally valid paths. Constitutive laws, coupling coefficients, boundary
conditions, and losses remain experimental and model-specific.

10.3 Why machine readability is part of the physics

A physical ledger with hundreds of units cannot remain reliable if its relationships are copied
manually among papers, web pages, spreadsheets, and software. Machine readability is not an
optional presentation layer. It is the mechanism that keeps the same canonical expression, signature,
aliases, and corrections synchronized across the research program.

The authority design follows the general principles of findable and reusable scientific data [Wilkinson
et al., 2016], uses JSON as a portable interchange representation [Bray, 2017], and can be constrained
by a formal schema [JSON Schema Project, 2022]. Its purpose, however, is specific to QMU: exact
primitive-vector closure and canonical authority for physical units.

10.4 Limitations

The paper’s dependency order is explicit: canonical QMU definitions and inherited APM identities
precede generated dimensional relationships; apparatus conversions and experimental closure tests
follow them. The manuscript does not derive the complete APM ontology or its primitive constants
anew.

The relationship inventory is exhaustive only with respect to the versioned authority ledger, the
primitive basis, and the allowed one-unit and two-unit relationship classes. A future canonical unit
may add new pairs. A changed base expression would require complete regeneration and validation.

The experimental predictions are closure predictions. They do not yet supply apparatus-specific
transfer coefficients or uncertainty budgets. Those belong to each realization protocol.

Finally, the paper establishes the scalar rmfd quantity. A complete field theory of orientation,
texture, propagation, and coupling requires additional state variables and dynamical equations.
Those extensions must preserve the scalar unit defined here.
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11 Conclusion

The rotating magnetic field is the engineering manifestation of the Aether Unit:

®

Its canonical QMU expression is

Youd
rmfd = eAC Tq (83)
€emax
with primitive signature (1,3,2, —1). The same quantity closes as
1 t 1
rmfd = mehg dtrd = —— = — = eddy curl = ——— = 162k (84)
ptty curl curl gsin

The current QMU authority identifies 163 valid relationships and a structured frontier of 98
nonparticipating factor units without forcing artificial closure. The closed relationships establish the
present rmfd topology; the five-block frontier identifies exact dimensional addresses where new APM
relationships may be discovered. This absence is a positive result: it converts unknown portions of
the QMU network into a finite research map while withholding names and physical claims until
independent theory or experiment supplies them. The resulting authority record supports human
reference, Al retrieval, automated validation, and a QMU Engineering Compiler. It also exposes
algebraic errors immediately, including the corrected forms
1 1

rmfd = mfir time’ rmfd = mfdeorbt’ (85)

The rmfd unit-authority foundation is therefore complete at the level required to begin engineering,
while its discovery frontier remains deliberately open. Later crystal, optical, plasma, and power-
conversion programs may choose among the available rmfd pathways, but they must treat the unit
definition and authority record as fixed. Scientists may also use the 98-unit frontier to search for
omitted bridge quantities, previously unrecognized closures, and experiments capable of assigning
physical meaning to presently unoccupied partner signatures. The immediate experimental objective
is an overdetermined rmfd closure measurement in which independently calibrated field—freq,
potential-length, flux—velocity, or impedance—current paths converge on the same QMU quantity.

Data and Code Availability

The reproducibility package accompanying this paper contains the complete 163-row current
relationship ledger in CSV format, the Version 1.2 JSON authority record and relationship snapshot,
the current nonparticipating-factor audit, the 98-row discovery-frontier ledger with candidate
partner signatures, and the LaTeX manuscript. The QMU authority records, relationship ledger,
validation materials, and manuscript source are openly distributed for inspection, reuse, and
independent implementation under the license included with the archive. The public QADI
authority implementation is designed to render from the per-unit rmfd. json record rather than
from a separately maintained relationship list.
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A Representative Relationship Ledger

Table 5 records the complete set of 41 product relationships in the current rmfd snapshot. Names
are abbreviated in this appendix; the accompanying CSV and JSON files preserve complete unit
names and provenance.

Table 5: Complete product relationship list.

No. Relationship

rmfd = gmtc trmo
rmfd = chga minr
rmfd = chgs momt
rmfd = chgt torq
rmfd = chgv angm
rmfd = crsn vrtx
rmfd = efld ints
10 rmfd = mcur qanr
11  rmfd = vefd mass
12 rmfd = dvef volm
13 rmfd = elfsarea
14 rmfd = indcaccl
15  rmfd = magrswep
16 rmfd = mchgdtrd
17  rmfd = mfld freq
18 rmfd = mflx velc
19 rmfd = mfxd flow
20 rmfd = mvlm rson
21  rmfd = perm temp
22 rmfd = potnleng
23 rmfd = enrgchgr
24  rmfd = forc chds
25 rmfd = irrd qvep
26 rmfd = ligt ecfx

© 00 g O U = W
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B

No. Relationship

27 rmfd = lint qcdd
28 rmfd = phtn mcaf
29 rmfd = powr qcrd
30 rmfd = stenspch
31 rmfd = arsf chvm
32 rmfd = ffeq chrs
33 rmfd = fricchrg
34 rmfd = kfen chgl
35 rmfd = magpacch
36 rmfd = mdif magm
37 rmfd = mfdw sfch
38 rmfd = mgficurr
39 rmfd = mopp efva
40 rmfd = pccf efve
41 rmfd = resn chvl
42 rmfd = thmf plsm
43 rmfd = eddy curl

Validation Rules

A valid rmfd authority build must satisfy all of the following:

© ® N WD
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(@)

the target signature is exactly (1, 3,2, —1);

every relationship recomputes to the target signature;

product pairs are unique after canonical ordering;

reciprocal-product pairs are unique after canonical ordering;

quotient pairs retain direction;

aliases do not create duplicate rows;

rmfd and A, resolve to one authority record;

the direct reciprocal is ptty;

the corrected mfir-time and mfde—orbt relations are reciprocal products;
the gsin closure rmfd = 1/(curl gsin) is present;

. the eddy closure rmfd = eddy curl is present;

. no reciprocal eddy-current unit is named without independent physical justification;

. nonparticipating factor units are not assigned artificial partners;

. the discovery frontier resolves into blocks of 23, 23, 26, 13, and 13 units, totaling 98;

. candidate partner signatures remain dimensional addresses and are not promoted to named

units without independent physical justification;

. the HTML authority page and compiler consume the same versioned JSON record.
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File

Purpose

main.tex

gqadi-article.cls

qadi_macros.tex

gadi_refs.bib
rmfd_relationship_ledger.csv

rmfd. json
rmfd_relationship_snapshot. json
rmfd_nonparticipating_factor_units.csv

rmfd_discovery_frontier.csv

install-rmfd-authority-cleanup-via-ssh.sh

complete manuscript source

QADI article class

shared QMU and QADI macros
bibliography with DOI and URL fields
complete 163-row relationship ledger
Version 1.2 authority snapshot
machine-readable reproducibility snapshot
current 98-unit non-target factor-boundary
audit

98-row research map with primitive blocks
and candidate partner signatures
production metadata and factor-boundary
correction with timestamped backup
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