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Abstract

This paper gives a premetric reconstruction of the fermionic generation architecture of the
Standard Model within the Admissibility and Standing Constraint (AASC) framework. Its starting
point is an independently formed neutral occurrence set. Eligible deletion-essential neutral incidences
are assembled from the complete source and semantic-use algebra before the vertical realization
groupoid or any component count is formed. Presentation duplication is removed without identifying
distinct rooted incidences, and the vertical groupoid is then formed over the resulting discrete
occurrence base.

The neutral direct-comparison graph is complete. With integer coefficients, vertex rephasings
remove the coboundary directions and leave the graph cycle space. Every independent circuit remains
live, while the independently certified primitive transition-orientation residue has rank one. Hence a
finite complete graph K, satisfies

(n—1)(n-2)

Bu() = = = 1,

and therefore n = 3. The outcome is an unlabelled three-element set I3 with external S3 action, not
an orbit set and not a preassigned family alphabet.

The remaining fermion kinds are obtained by a different theorem. A generation-erasure projection
of the Standard-Model representation-response structure established in [16] supplies a count-free
profile of four mutually distinct matter roles: neutral weak, charged colorless, up-type colored, and
down-type colored. Generation cardinality is, by its source definition, the number of copies of this
already typed profile. Base change along the derived set therefore gives the exact structural bundle

Esm = I3 x {N, L, U, D}.

The positioned family-cell theorem then proves unique compatible occupation and complete coverage
in every kind, while rooted-realization disintegration gives

S¢(Cy) ~ Disc(Occy(Ry)) ~ Disc(I3).

Thus each kind fibre is canonically equivalent to the same derived base. In particular, the two quark
fibres have the same three-root generation geometry as the lepton fibres. Their common triplet
color type distinguishes both from the lepton roles; relative charge, weak component, and H/H
operator-status coordinates distinguish U from D. No independent quark cycle rank is assumed.

For every post-count certified occurrence, all complete source-authorized response arenas are
formed before quotienting. Rootwise slot existence and canonical response congruence make each
rooted standing fibre nonempty and connected. Their coproduct therefore has exactly three structural
Higgs-response-slot components per kind, all through the same unique bridge/fixation carrier. The
positive-witness subquotient is separate and may be smaller; no numerical Yukawa value, pole mass,
or pairwise distinct root-erased response datum is inferred.

The marking set is an Ss-torsor, cyclic orientation a Cs-torsor, and the choice of start a Cs-
torsor. Cross-kind comparison is expressed through the common base without introducing full-target
arrows. For a physical-carrier-realization (PCR) object satisfying the readiness and fixed-base handoff
hypotheses, the associated heavy neutral-lepton (HNL) structure is one downstream rank-three
heavy sector and does not enlarge Is3. Gravity is a necessary property of admissible regular-
stratum Hamiltonian observable-evaluation lifts satisfying presentation arbitrariness (AER-P), never
a Standard-Model carrier or an input to the exact-three argument.
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1 Introduction

The familiar Standard Model table combines several logical stages into one display. It names three
generations, places their fields in repeated representations, arranges coupling data in matrices, and
orders the resulting states by measured masses. That display is an excellent summary of realized
physics, but it cannot serve unchanged as the input to a derivation of the generation architecture: the
multiplicity to be explained is already written into its rows and columns.

FCGS reverses the order. It begins with a fixed target, a complete source-use algebra, and a
generation-label-free neutral occurrence problem. The number of live roots is derived there. Only
afterward is the pre-existing Standard-Model matter profile instantiated over the derived root set,
and only after that are Higgs response, physical names, spectra, and experimental search coordinates
admitted. The architecture is

source and neutral rooted derived base typed matter
semantic uses occurrences I3 bundle
Two distinctions are logically essential. First, a presentation is not an occurrence. Several whole
presentations can describe the same rooted incidence, and one presentation can contain several rooted
incidences. The neutral occurrence set must therefore be formed independently of any component

quotient and only then compared with a vertical realization groupoid. The source formation and
presentation-identity results preserve this distinction [2, Defs. 3.6-3.7 and Thms. 3.9, 4.2, 4.4].

rooted response metric and spectral
slot quotient projections

Second, a generation-indexed matter role is not a second cardinality engine. The quark fibres should
indeed have the same three-root structure as the lepton fibres, but that fact is a post-count base-change
theorem. The neutral source derives I3 once. The four-kind Standard-Model profile is then repeated
over I3, exactly as the source definition of generation cardinality requires [15, Def. 9.1 and Prop. 9.2].
Assigning native primitive rank one independently to L, U, D would both exceed the source evidence
and obscure the relational character of quark mixing.

The third distinction concerns the Higgs. A structural response incidence is not a numerical coupling.
The Higgs bridge/fixation theorem [19, Defs. 4.1-4.3, 7.1, 8.1 and Thms. 7.4, 7.6, 8.4, 9.2, 12.1] and
the mass-response-slot carrier establish the role through which fermion mass response is represented;
the operator ledger retains positive, zero, absent, and obstructed states without conflating them [16,
Def. 1.12 and Thm. 1.13] [13, Thms. 14.2 and 19.8]. The cited rooted-response contracts then discharge
formation, root preservation, standing-slot existence, continuation congruence, fibre connectedness, and
one-carrier factorization before the response quotient is counted [8, 9, 10]. The resulting structural slot
theorem neither chooses a Yukawa value nor infers a mass order.

1.1 Main theorem

Write
F={N,L, U D}

for neutral weak, charged colorless, up-type colored, and down-type colored matter roles. Let Occy be
the independently formed neutral occurrence set, and let § = {ry,rr,7y,7p} be the count-free typed
role profile.

Theorem 1.1 (FCGS-I structural correspondence). At the fized premetric Standard-Model matter
target:

1. the neutral occurrence set is an unlabelled three-element external S3-set I3;

2. the generation-governed matter bundle is Egy = I3 X §;
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3. for each f € F, the projection py : I3 x {ry} — I3 is an Ss-equivariant bijection;

4. the positioned family-cell theorem and rooted-realization disintegration give an exact correspondence
ns : Disc(I3) = S¢(Cy), while the independently formed rooted response-slot quotient has nonempty
connected fibres over Occy(Ry) and gives x5 : Sp(Cy) = Disc(Ayf); hence every kind has three
structural Higgs-response incidences through one bridge/fization carrier; and

5. the maximal lawful full-target category carries natural isomorphisms T = € = A, and effective
codescent of the explicitly erased structural reducts is equivalent to the common premetric apex g,
while the tagged atlas is Disc(F) x gy in the slice over Disc(F).

No preferred marking, cyclic orientation, start, or premetric linear hierarchy is selected.

Theorem 1.1 is the direct FCGS-I result. The fixed-base HNL nonpromotion theorem (Theorem 12.1)
and gravity no-backflow proposition (Proposition 13.1) are separate, antecedent-qualified consequences
at the downstream realization boundary; they are not premises of the structural correspondence.

The theorem is stronger than a visual comparison of four triangles. The common structure is one
derived base and four typed fibres. Conversely, it is more precise than declaring four independently
source-formed occurrence sets: only the neutral occurrence set is formed before the count; the other
three fibres are the exact generation-governed instantiation of the count-free Standard-Model role
profile.

Quark structure. The up-type and down-type quark fibres are both canonically copies of the same
derived I3. They therefore have the same generation geometry and the same triplet color type. They
are not the same physical role: U retains a H operator-status coordinate and D an H operator-status
coordinate, together with distinct relative charge and weak component. These retained coordinates
prevent an admissible U/D identification.

2 Fixed target and no-backflow order

2.1 The premetric comparison class

The neutral count is carried out at the generation-label-free target T, . Its fields are source identity,
domain, primitive neutral-weak carrier role, admitted witness families, boundary and continuation data,
compatibility relations, and a complete failure ledger. The target excludes generation names, a set
declared to have three elements, matrix dimensions, numerical spectra, measured mass order, and the
HNL search benchmark.

For a nondegenerate determinate target, the AASC kernel
K = (Adm, Stand, Ref, Irr)

governs the target without an optional applicability switch. The fixed target asks which objects preserve
admissibility, standing, reference, and irreversibility under every licensed source use and continuation.

2.2 Logical dependency order

The proof respects the strict order

source identity and use < activity reduction < neutral rooted occurrence
=< neutral cardinality < typed family base change
< rooted response-slot quotient

< metric, spectral, and experimental projection.



FCGS I | Premetric matter structure AASC carrier—sector programme

Later data may refine a projection but cannot change an earlier equality or cardinality. In particular:
e a conventional particle name cannot create a premetric occurrence;

e a matrix row or column cannot select an occurrence count;

e a measured mass cannot order the premetric roots;

e a response value cannot create a new Higgs carrier;

e a heavy spectral sector cannot be promoted to a generation root; and

o a metric realization cannot alter the source-derived neutral graph.

2.3 Imported interfaces

The argument uses prior results as typed theorem interfaces rather than as informal motivation. The
count-blind neutral source theorem supplies the groupoid-valued complete-use factorization, global
canonical-core activity reduction, and continuation congruence before component inspection [5, Secs. 2-5].
Role-Occupancy Closure supplies the live-residue formation rule and its exact completeness conditions
[1, Defs. 3.9-3.18 and Thms. 7.2-7.4]. Standing Carrier Identity Closure supplies complete-signature
presentation identity and continuation congruence [2]. The neutral source-derived theorem separately
discharges finite source exhaustion, complete direct co-comparability (including across distinct positive
preassignments), circuit liveness, primitive rank one, and live-primitive rank matching at the frozen
FCGS target [4, Secs. 2—4]. In particular, neutral rank one is not imported from the S13 generation
target. Matter-carrier closure supplies representation, color-bearing, charged-colorless, neutral-weak,
and mass-response-slot roles [13, Thms. 19.3-19.11]. The charge-lattice theorem supplies the relative
role separation used after the count [14, Lemmas 9.1-9.2 and Thm. 9.3]. The cardinality analysis
supplies the count-independent graph, quotient, and rank interfaces [3, Defs. 7.1-7.3, Lemmas 7.1-7.3,
Thm. 8.2, Definition 10.1 and Theorem 10.1, Cor. 10.2, Thms. 11.1-11.7, and Lemma 13.1]. Its later
endpoint Theorem 15.1 is not used as an input. The Standard-Model structural tuple established in the
cited source supplies the count-free representation-response profile and operator ledger [16, Def. 1.7 and
Thms. 1.13, 9.7]. The positioned family-cell theorem then supplies unique compatible occupation and
complete coverage over the already derived base, and the rooted-realization comparison identifies its
zero-truncated standing groupoid with that occurrence set without counting the presentation quotient
[6, 7].

These interfaces have different scopes. Carrier-kind exhaustion does not by itself count rooted
occurrences. Presentation identity does not identify two genuinely different rooted incidences. Charge
rigidity separates U from D but does not derive the number of copies. The proof below uses each result
only in the position where its conclusion has standing.

3 Independent neutral occurrence formation

The neutral theorem begins with source presentations but does not count them. This section fixes
the three categorical levels used throughout the argument: the active presentation groupoid, the
independently formed occurrence set, and the vertical realization groupoid over that set.

3.1 Complete groupoid-valued use algebra

The logically essential pre-count object is the observable reduct Ty, obtained by forgetting the received
generation-role parameter from the full neutral target. The count-blind source theorem proves that
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arbitrary substitution for that opaque parameter changes neither the presentation class, the complete
signature, the canonical core, nor any licensed pre-count use [5, Sec. 2]. Thus no property of a generation
object is available to the derivation below.

Let Py be the groupoid of fully desugared, source-certified count-blind presentations at T';. The
semantic-use algebra Usey; is generated by the seven constructors

coordinate, continuation prefix, finite product, lawful postcomposition,

finite aggregate, typed disposition branch, consumer projection.

For every source field f and licensed continuation word v, let Wy, be its quotient-stable witness
groupoid and set B
Wy = H )/Vfﬂ,7 27\7 Py — Why.
(f)
Typed omissions and total failure dispositions are coordinates of this functor, not external flags.

Theorem 3.1 (Complete target-relative semantic-use factorization). For everyt € Usey there is a
functor t, unique on the essential image of ¥, and a natural isomorphism

ev; 2 to DI
For presentations a, b,
Yyla)=3X4y(0) < evi(a) = evy(b) for every t € Usey.

Proof. This is the groupoid-valued factorization and extensionality theorem of the count-blind source
analysis [5, Thms. 3.1-3.2]. The proof is structural induction on the seven displayed constructors.
Coordinates are product projections; continuation prefix reindexes by the closed continuation monoid;
products, lawful postcomposition, and finite aggregates combine the induction functors; a typed branch
factors because its total disposition is a signature coordinate; and consumer projection is projection
from the declared consumer product. Conversely, every signature coordinate is itself a coordinate term.
The natural-isomorphism formulation retains witness automorphisms and is stronger than equality of a
chosen discrete presentation. ]

For compactness write Uy := Usey; and Sigy := X from this point onward.

3.2 Global canonical-core activity reduction

For a € 75N, let Corey(a) be the finite set of anchor-complete subpresentations b C a satisfying
Yy (b) =3 (a). Encode each finite typed hypergraph by its complete field, type, anchor, incidence,
relation, and witness tables, and let CanCode(b) be the least serialization over all type-preserving
renamings. Order Corey(a) first by its internal hypergraph-component count and then by canonical
code. Define py(a) to be the canonical isomorphism class of the least element.

This internal minimization ranges only over subpresentations of one finite presentation. It does not
inspect the connected-component count of any standing groupoid, which remains unformed at this
point.

Theorem 3.2 (Global activity reduction). For every presentation a, the core py(a) ezists, is anchor-
complete, and has complete signature naturally isomorphic to that of a. Every retained nonanchor is
deletion-essential. The reduction is invariant under presentation identifiers, labels, component order,
and deletion schedule, and is idempotent:

pn(pn(a)) = pn(a).
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Proof. The finite set Corey(a) is nonempty because it contains a, so the stated minimum exists.
Membership gives anchor and signature preservation, and Theorem 3.1 gives preservation of every
licensed use. A deletable retained nonanchor would yield a strictly smaller member, contradicting
minimality. Minimization of canonical code over all type-preserving renamings removes presentation
skin. A further reduction of py(a) would also have been a smaller member of Corey(a), proving
idempotence [5, Thms. 4.1-4.3]. O

Let Pn be the active-core groupoid whose objects are in im px and whose arrows are continuation-
natural isomorphisms of complete signatures commuting with every declared consumer projection. The
supplementary count-blind theorem denotes this broad pre-count groupoid by Sy(Cy); this paper
writes Py to reserve Sy(Cp) for the later vertical realization groupoid over independently formed
occurrences.

Theorem 3.3 (Congruence before component inspection). Fuvery licensed pre-count use descends
functorially to Pn, every licensed continuation induces an endofunctor, and boundary and total-failure
evaluation descend while retaining all natural signature automorphisms. No lawful same-scope classifier
can refine this quotient.

Proof. Theorem 3.1 factors every use through Wy. The arrows of Py are exactly the natural signature
isomorphisms commuting with the consumer projections, while continuation prefix is already a semantic-
use constructor. Hence identities, composites, inverses, continuations, boundaries, and failures descend.
If two signatures are not naturally isomorphic, a coordinate separates them; if they are, all declared uses
agree. Any proposed refinement must therefore factor through the quotient, change the target, collapse
as standing-inert skin, or introduce an inadmissible second same-scope authority [5, Thms. 5.1-5.2]. [

Standing Carrier Identity Closure identifies this complete-signature congruence as the unique same-
scope carrier-identity quotient compatible with the frozen interface [2, Thms. 3.9, 4.2, 4.4]. Only now
is Py formed, and its component count is deliberately uninspected. It is a validation object, not a
sector-count object: one presentation can contain several deletion-essential incidences, and alternative
presentations can contain the same incidence. Neither its object count nor |myPy| is the neutral
multiplicity.

3.3 The occurrence predicate

For any source-certified active presentation a, let 0 < a be a deletion-essential neutral incidence locus.
Its target-relative eligibility signature is

Eligible (0) := Rn(0) A Qn(0) A Wn(0) A My(0) A Fn(0)
A By(0) A Qn(0) A Sx(0) A J(0).

The coordinates have the following meanings.
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Field Target-relative content

Ry representation-response continuity

QN charge-neutral and color-null compatibility

W neutral weak-chiral response standing

My structural mass-response-slot standing, without a numerical mass

Fyn intrinsic direct transition/comparison participation

By boundary reconstruction, continuation, and failure closure

Qn rephasing-quotiented transition/holonomy incidence

SN absence of hidden selector, hidden load, target update, or surplus register
Jhoe readiness for simultaneous co-instantiation in one target realization

Eligibility is pointwise. Occurrence liveness is a family property. If A is a finite family of eligible
candidates, let JCN(A) = 1 exactly when the whole family simultaneously preserves carrier identity,
tensor and incidence relations, boundary data, continuation, failure conditions, and the no-selector/no-
hidden-load discipline.

Let Candy be the set of source-certified deletion-essential rooted neutral incidence loci represented
in objects of Py, modulo rooted source-incidence equality. The root embedding is part of the equality:
two candidates are not identified merely because their unrooted signatures agree, and they are not
quotiented by an external automorphism orbit.

Definition 3.4 (Independent neutral occurrence set). Let an eligible preassignment be a pair (J, T)
in which J is a finite preassignment index set and 7 : J — Candy is injective, with target-complete
image for the locked count-blind neutral certificate. Here target-complete means that im T supplies the
required witnesses for every declared signature, continuation, compatibility, boundary, and failure locus;
it contains no expected multiplicity and no family label. Define

Occy = U {im 7 : 7 is an eligible injective preassignment and JCny(imT) = 1}.

This is the live-residue formation rule of Role-Occupancy Closure [1, Defs. 3.9-3.18]. The union
ranges over all positive preassignments; it is not a selected assignment and it contains no expected
count. An ineligible canonical core may remain represented in Py without entering Occpy. Presentation
equivalence is removed before liveness, while occurrence identity is rooted deletion-essential incidence
standing.

3.4 The frozen neutral coherence certificate

Let
CN = (T]G, UN, SlgN, JCN, FalIN)

denote the frozen count-blind neutral certificate: its target, complete semantic-use registry, activated
signature, joint-compatibility relation, and typed failure ledger. The certificate contains no generation
label, expected cardinality, component count, or later physical coordinate. Only after Occy has been
formed do we define its comparison and residue objects.

Let I'y be the simple direct co-comparability graph on Occy: distinct roots are adjacent exactly
when their representation, charge-neutral, weak, mass-response, transition, rephasing-quotient, and
boundary fields compare directly at the same target without an added mediator, selector, or load.

Using the free coefficient module Z, define

Qres(Ty) := CHT'n; Z) /dCO(T 3 Z).
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Let Qive(I'v) be the subgroup generated by circuit classes retained by the complete neutral semantic-use
signature, and let QI])\?m be the rephasing-quotiented primitive transition-orientation register of T’y .

The coefficient choice makes rank unambiguous and retains the sign automorphism used later.

Definition 3.5 (Count-blind neutral coherence certificate). Write Cohn(Cn) when the following
target-relative conditions hold:

(i) Candy is finite and source-exhaustive, and every live occurrence descends through the complete-
signature quotient;

(ii) all nine eligibility coordinates and family-level JCxN are active, with continuation and failure
evaluation complete at the frozen target and with no hidden selector, mediator, or target load;

(iii) T'y is simple and every two distinct live occurrences are adjacent, including occurrences contributed
by different positive preassignments;

(iv) exact rephasing directions are presentation skin and every independent circuit of I'y is live;
(v) Q%im is nonzero and free of rank one; and
(vi) rank Qive(I'y) = rank Q?\fim.

This predicate is neutral and count-blind. It is not the generation-role predicate ClosedGenCert(n) and
contains neither n nor a generation object.

Theorem 3.6 (Frozen neutral coherence). The frozen certificate satisfies Cohn(Cn).

Proof. This theorem uses the independently proved neutral source-derived coherence result rather
than inferring coherence from Definition 3.4. Section 2 of the cited analysis proves finite rooted
candidate support, quotient descent, eligibility, and joint-compatibility formation. Section 3 proves
the independent cross-preassignment theorem that every distinct pair of live occurrences is directly
co-comparable. Section 4 proves exact rephasing, liveness of every independent circuit, nonzero primitive
rank one, and equality of live and primitive rank [4, Secs. 2—4]. The imported cardinality material is
restricted to generic graph and rank lemmas; neither ClosedGenCert(n) nor its exact-three endpoint is
an input. O

3.5 The vertical realization groupoid

Definition 3.7 (Neutral vertical realization groupoid). The objects of Sn(Cn) are triples (o,a, ) with
o € Occy, a € Ob(Pn), and a certified realization j: 0 < a. An arrow is a continuation-natural
complete-signature isomorphism lying over the identity of o. No arrow changes the base occurrence.

Let
gy : SN(Cn) — Disc(Ocen)

be the projection to the base root.

Theorem 3.8 (Occurrence-realization comparison). The functor qn has nonempty connected fibres
and induces a canonical bijection
oSN (Cn) = Ocey .

Proof. Every o € Occy occurs in the image of a positive preassignment and hence has at least one
certified active realization, so the fibre over o is nonempty. Fix two presentations of that same rooted
incidence. Their complete occurrence signatures agree by definition of the base root. Standing Carrier
Identity Closure factors each presentation through the canonical complete-signature core, giving a
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root-preserving zigzag between them. Hence each fibre is connected. Since arrows lie over identity maps,
distinct base roots cannot belong to one component. Components of the total groupoid are therefore in
bijection with base occurrences. O

The theorem is not a definition of Occy by my. The base set was formed first from the positive
preassignment union. The theorem proves that the later vertical presentation groupoid represents
exactly that independently formed set.

4 The neutral exact-three theorem

The cardinality argument uses only the object constructed in Section 3. No charged-lepton or quark
profile is needed at this stage.

Lemma 4.1 (Finite neutral source support). The independently formed occurrence set Occy is finite.

Proof. Clause (i) of Theorem 3.6 states directly that the rooted candidate universe Candy is finite and
source-exhaustive. Definition 3.4 forms Occy as a subset of that universe, so Occy is finite. ]

4.1 Complete direct co-comparability

Lemma 4.2 (Complete-graph normal form). Every pair of distinct vertices of 'y is adjacent. If
n = |Occy | is finite, then I'y = K.

Proof. Clause (iii) of Theorem 3.6 gives adjacency of every distinct pair. This is the independent cross-
preassignment conclusion of the neutral complete-incidence theorem, not a consequence of two roots
merely belonging to the union in Definition 3.4 and not an inference from JCn on one preassignment.
Thus the graph is complete; with n finite vertices it is isomorphic to K. O

4.2 Rephasing and live circuit rank

The residue, live, and primitive modules were defined before the coherence predicate. None contains a
generation label, an expected cardinality, or a standing-groupoid component count.

Lemma 4.3 (Cycle quotient). For a finite connected graph T,
rank Q.5(I') = B1(T).

Proof. Choose a spanning tree. Vertex rephasings eliminate its |V| — 1 edge coordinates. Each
remaining edge closes one independent fundamental circuit, so the quotient is a free abelian group of
rank |E| — |V|+ 1 = g(I). O

Lemma 4.4 (Circuit liveness). Every independent circuit of I'y survives in the complete target-relative
signature.

Proof. This is clause (iv) of Theorem 3.6, independently discharged by the neutral source-derived
theorem. Its proof shows that suppressing such a circuit while retaining its incident roots changes the
rephasing quotient and can be implemented only by a circuit selector, deletion of a licensed transition
use, failure of continuation congruence, or target change [4, Sec. 4]. Frozen coherence excludes each
alternative. O
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In particular,

Qlive(FN) = Qres(FN)-

The remaining input is the primitive target rank. Clauses (v)—(vi) of Theorem 3.6, proved in the neutral
source theorem, give ‘ .
rank Q™ =1, rank Qjye(I'y) = rank Q™.

The lower bound is the nonvacuous quotient-stable transition/holonomy carrier; the upper bound is
the residue-to-operator bridge together with fixed-domain and same-scope operator exhaustion, which
excludes an independent second register [4, Sec. 4]. Once these FCGS-specific antecedents are discharged,
the quotient and cycle-rank identifications instantiate the count-independent interfaces in the generic
cardinality analysis [3, Defs. 7.1-7.3, Lemmas 7.1-7.3, Thm. 8.2, Definition 10.1 and Theorem 10.1,
Cor. 10.2, Thms. 11.1-11.7, and Lemma 13.1]. Its later endpoint theorem is not imported as a premise
here.

Theorem 4.5 (Source-derived exact three). The neutral occurrence set has three elements, and its
vertical standing groupoid has three connected components:

| Ocen | = |moSn(Cn)| = 3.

Proof. Set n = | Occy |, which is finite by Lemma 4.1. The live primitive register is nonzero, so a circuit
exists and n > 3. Lemmas 4.2, 4.3, and 4.4 give

_ —1 -2
1— rankQIerlm _ rankﬂnve(FN) — ﬁl(Kn) = (;L) —n+1= (n)Q(n)

Thus (n — 1)(n — 2) = 2, equivalently n(n — 3) = 0. The live circuit excludes n = 0, so n = 3. The
component statement follows from Theorem 3.8. O

Definition 4.6 (Derived generation base). From this point onward write
Ig = OCCN .
The complete incidence graph is Ks, and its automorphism group Aut(K3) = Ss acts externally on Is.

The literal orbit set I3/S3 is a singleton and is not the generation base. The absence of preferred
names is expressed by the external action, not by identifying the three roots inside the vertical groupoid.

Corollary 4.7 (No same-target fourth root). A fourth neutral root cannot be added while retaining the
fixed target, complete direct comparability, circuit liveness, and primitive rank one.

Proof. A fourth root produces K4, whose cycle rank is three. Restoring rank one would require deleting
an edge, suppressing two live circuits, adding a selector, or changing target. Each move violates an
antecedent already fixed before the count. O

Noncircularity. The symbol I3 is introduced only after the independent neutral occurrence set, the
vertical comparison theorem, the complete graph, the rephasing quotient, circuit liveness, and primitive
rank matching have been established. No three-family alphabet, 3 X 3 matrix, mass order, or HNL
benchmark occurs in the derivation.
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5 The count-free Standard-Model matter profile

Theorem 4.5 supplies a generation base. It does not by itself say which matter roles are instantiated
over that base. The next input is a generation-erased projection of the Standard-Model representation-
response structure established in [16]. The erasure is logically essential because the source tuple also
records an empirical family envelope; that record is not used in the neutral proof or imported as the
value of the derived base.

5.1 Generation erasure and four composite matter roles

Let Y denote that established structural tuple. Define the generation-erasure projection
Tef © ESM — Z%fM

by deleting Ny, every family name and family index, every family-indexed matrix dimension, and
every family-indexed numerical coordinate. It retains the gauge-representation, color, weak-component,
relative-charge, chirality, bridge-identity, operator-status, boundary, and continuation types. Only E‘éfM
is used below, and it is activated after Theorem 4.5.

The chiral structure contains a left quark doublet, up- and down-type singlet response types, a left
lepton doublet, and a charged-lepton singlet response type. At the composite matter-response level

define 0
N = pmat(LLv O,,), rp = ,Omat(LZa €R, Oe)?

"0 = pmat(QY, ur, Ou), 7D = pmat(Q%, dR, Oa),
where pnat retains the complete coordinates listed above and forgets only field-presentation skin. Its
image is the count-free role profile
Set ={rn,7L,7U,TD}
For brevity write § := §c¢. Here ry,r are the neutral and charged members of the lepton weak pair

and ry,rp are the up and down members of the colored weak pair. These are structural role classes,
not particle names and not a list of generations.

Table 1: Count-free matter-role profile. The listed charges are a conventional normalization of the rigid
relative charge class.

Role Color Weak component Charge Structural Higgs-response
coordinate
rN singlet neutral lepton-pair 0 neutral weak response-status
member coordinate; operator may be
absent
T singlet charged lepton-pair -1 charged-lepton H
member operator-status coordinate
ry triplet type up member of quark pair  2/3 up-type H operator-status
coordinate
D triplet type down member of quark -1/3 down-type H operator-status
pair coordinate

The table summarizes the generation-erased role coordinates certified by the Standard-Model
structural tuple established in [16, Def. 1.7 and the field-role table following it]. Color, weak component,
and charge are witness-bearing coordinates. The displayed electric charges are not inserted as separate
primitives; they are the conventional normalization of a relative hypercharge lattice.

10
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5.2 Charge and Higgs-operator separation
For one chiral profile, Yukawa compatibility and anomaly cancellation give
Yr, = —3Yq, Y, = —6Yp, Yn = 3Yp, Y, =4Yp, Yy = —2Y,

up to an overall nonzero normalization and simultaneous sign reversal [14, Lemmas 9.1-9.2 and Thm. 9.3].
The relations are compatible with the operator-status types

@L ﬁUR, @L HdRa ZL H €R-

Proposition 5.1 (Pairwise role separation). No admissible redescription preserving the complete matter
target identifies two distinct elements of §.

Proof. The neutral and charged colorless roles differ in charge-response and weak component. A colorless
role and a colored role differ in color-response type. The two colored roles differ in weak component,
relative hypercharge, and H/ H operator-status coordinate. Overall normalization, global sign, gauge
basis, and notation change none of those relative mismatches. An identification would therefore erase a
standing-bearing coordinate or move to a different target, neither of which is an admissible same-target
redescription. O

The matter-carrier coverage theorem excludes an additional same-scope primitive matter kind outside
the certified representation, color-bearing, charged-colorless, neutral-weak, and mass-response roles [13,
Thms. 19.3-19.11]. The mass-response slot is an incidence carried by matter rather than a fifth fermion
kind. At the later global carrier level, no residual same-scope primitive survives outside the certified
package [17, Thms. 17.1 and 20.1]. These are role-type exhaustion results; they do not supply a second
generation count.

6 Generation-governed base change

Generation cardinality has a precise source meaning: it is the cardinality of the repeated copies of
an already typed representation-family profile [15, Def. 9.1]. Only that typing rule is imported here,
not the empirical value recorded in the source envelope. Changing the cardinality changes field-role
instances, response and parameter slots, and the mixing and boundary ledgers; it is not a presentation
coordinate [15, Prop. 9.2]. The neutral theorem now supplies the previously missing structural value
together with its actual unlabelled index set.

Definition 6.1 (Generation extension). For any finite set I, define the generation extension of the
matter profile by

Gens(F) =1 x§.

The first coordinate is the generation root and the second is the matter-role type. No quotient identifies
different first or second coordinates.

Definition 6.2 (FCGS matter bundle). Using the independently derived set I3, define
SSM = Gen[3({3’) = I3 X S

For f € F, let
Epi=1I3 x {ry}
and write
Py :Ef —>13, pf(i,rf):i.

11
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This base change occurs after the count. It instantiates the role profile over the derived base rather
than manufacturing new source IDs and then using their number to justify the base. Write

Sf :Ig—)gf, Sf(i)Z(i,?”f)
for the canonical role insertion.

Theorem 6.3 (Post-count four-kind representation theorem). For every f € F, the projection py is a
canonical S3-equivariant bijection. Consequently

En=E L EE&=ED =3
as unlabelled generation bundles, and
|E¢| = 3, |Esm| = 12.

Proof. The maps sy and py are inverse. Thus p; is a bijection without a chosen numbering. For o € S3,
define o - (i,7¢) = (04,7f). Then pg(o - (i,7¢)) = ops(i,7y), establishing equivariance. The four fibres
are disjoint because the role coordinate is retained and Proposition 5.1 forbids a target-preserving
identification of distinct roles. The cardinalities follow from |I3]| = 3. O

The number twelve counts generation—role positions in this structural bundle. It is not a count of
color states, spin components, antiparticles, confined hadrons, or terminal physical particles. Those
belong to different targets.

Corollary 6.4 (Quark-generation structure). Within the generation extension, the up-type and down-
type quark fibres have the same transported three-root generation structure:

& 2 14 Lj Ep.

They remain inequivalent typed fibres.

Proof. The common structure is Theorem 6.3. Inequivalence follows from Proposition 5.1: the U and D
signatures differ in relative charge and weak member; U retains a H operator-status coordinate whereas
D retains an H operator-status coordinate. Their root coordinates nevertheless range over the same
Is. O

This result captures the exact sense in which quarks share the generation architecture. It does not
assign a native rank-one transition residue to either quark fibre. If the neutral graph K3 is displayed
over a different kind, it is the transported generation-base graph p}Kg, not an independent quark
holonomy theorem.

6.1 Post-count positioned occurrence formation

For i € I3, let §; := {i} x § be the positioned one-cell profile. Its live occupants satisfy the complete
nine-coordinate eligibility vector, joint compatibility, deletion essentiality, weak-pair involution, bridge-
slot compatibility, and charge/representation compatibility. Let Ry be the fixed kind-f realization
target obtained by positioning this cell over I3, and let C; denote its complete activated interface:
target, semantic uses, complete signature, joint compatibility, continuation, boundary, and total failure
data. For each f, define

Occy(Ry) := H Live(Fi) | / ~dups

i€l3

12
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where ~qy, removes duplicate presentation only and retains the root (i, f). Let
TF OCCf(Rf) — I3

send an occupant rooted at (i, f) to i.

The positioned family-cell theorem applies after the neutral base has been derived. It uses a count-free
role cell and complete candidate, quotient, role, eligibility, compatibility, live-residue, continuation, and
failure data. It proves unique live occupancy of each (i, f) after duplicate presentation is removed,
complete coverage with no orphan kind occurrence, rootwise weak-pair involution, agreement with the
source-derived neutral anchor, internal root separation with external S3 transport, and simultaneous
representation, charge/anomaly, bridge-slot, and operator-status compatibility [6].

Theorem 6.5 (Exact post-count family-cell transfer). For every f € F, my is an S3-equivariant bijection.
The unique occupant over each positioned role cell therefore gives a canonical Ss-equivariant bijection

uf: Ef i>O(3(:f(Rf), TfUf = Dy.

No L, U, or D occurrence enters the neutral count, and none receives an independent primitive rank-one
mechanism.

Proof. Unique occupancy supplies one live occupant over every (i, f), so 7y is surjective and its root fibre
has one duplicate-reduced element. Complete coverage excludes an occupant outside the positioned cells,
hence 7 is injective. Root transport gives m¢(ox) = o s(x), while weak-pair coherence, neutral-anchor
agreement, and source-cell compatibility preserve the complete incidence data. Sending (i,7¢) to that
unique occupant defines uy. This is the positioned family-cell theorem [6, Secs. 3-5]; it transfers the
already proved base and does not recount it. O

6.2 Rooted realization and exact generation correspondence

Let R¢(Ry) be the rooted-realization groupoid. Its objects are triples (a, 0, 7) consisting of an active
complete-signature presentation a, an occurrence o € Occy(Ry), and a certified rooted incidence
70— Rg(a). Its arrows are continuation-natural complete-signature isomorphisms that transport j
and commute with every activated consumer. No internal arrow changes the occurrence root. Put

St(Cy) = T<oRy(Ry).

The rooted-realization comparison uses the already completed activity reduction and signature
congruence before component inspection, restricts all objects to Ry, preserves eligibility, compatibility,
and deletion data under root transport, and requires complete occurrence/realization coverage. Rooted
continuation is complete within one occurrence fibre, no internal arrow crosses between roots, and the
S3 action remains external [7].

Theorem 6.6 (Rooted-realization disintegration). The root projection
qr : Rf(Ry) — Disc(Occ(Ry))
has nonempty connected fibres and induces canonical equivalences
S7(Cy) ~ Disc(Occ(Ry)) ~ Disc([3).

The active presentation groupoid itself is not counted.

13
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Proof. Complete coverage gives a rooted realization over every registered occurrence. Rooted-transport
completeness connects any two realizations of the same root, while root separation prevents an internal
arrow between distinct roots. Thus the fibres of ¢y are nonempty and connected and its components
are exactly the registered occurrences. The second equivalence is Theorem 6.5. The rooted comparison
theorem [7, Secs. 2—4] proves the first equivalence without using a component of the active presentation
quotient. ]

Let zs : Disc(Occy(Ry)) = Sf(Cy) be the inverse of the canonical zero-truncation equivalence and
define
ny : Disc(I3) — Sp(Cy), ns := zy o Disc(uy) o Disc(sy).

Theorem 6.7 (Exact generation-occurrence correspondence). For every f € F, ny is fully faithful,
essentially surjective, and equivariant for the external S3 action. It preserves the positioned role,
complete eligibility data, rooted incidence, weak-pair edge, charge-compatibility cell, bridge slot, and
deletion status. It is the post-count incidence transfer, not a freely chosen isomorphism between two
triangles.

Proof. The factors sy, uy, and zy are canonical equivariant equivalences by Theorems 6.3, 6.5, and
6.6. Their composite is therefore fully faithful, essentially surjective, and equivariant. Completeness,
pairing coherence, neutral-anchor agreement, root separation, and source-cell compatibility give the
stated incidence preservation. ]

Comparison with a conventional physical family alphabet still requires a marking and is canonical
only up to the external S3 torsor. These theorems do not reconstruct independent count-blind L,
U, or D source registries: they form the positioned occurrence objects only after I3 is proved, with
source-certified occupancy and coverage at that later target.

One count, four proved occurrence fibres. The neutral source theorem derives I3. The count-free
Standard-Model role cell is positioned over that base; complete occupancy and coverage then prove the
four occurrence fibres and their rooted realization groupoids. This order gives quarks and leptons the
same exact generation geometry without feeding an empirical family table into the neutral count or
postulating four independent rank-one mechanisms.

7 The fermionic differentiation module

The derived base supplies three rooted positions in every matter-kind fibre. The fermionic differentiation
module now forms the structural Higgs-response object over those roots. Its theorem is not a copy of
the root set into a status ledger: the complete response arena is formed independently at each root,
reduced by rooted response equivalence, and only then compared with the matter fibre. The result is
one bridge/fixation carrier supporting three rooted structural response-slot incidences per kind. It is
not a claim of three Higgs carriers, three positive Yukawa couplings, or three distinct numerical masses.

7.1 One bridge and the complete rooted response arena

The structural tuple established in [16] contains the unique bridge/fixation carrier Hy, g, and a typed
Yukawa-realizability ledger Oy . The Higgs bridge theorem gives the response-bearing role [19, Defs. 4.1-
4.3,7.1,8.1 and Thms. 7.4, 7.6, 8.4, 9.2, 12.1], and the Higgs identity endpoint excludes an additional
same-scope carrier [18, Thms. 6.6, 7.3, 8.1, 14.4 and Cor. 8.2].

Fix f € F and an occurrence o € Occy(Ry). Theorems 6.5 and 6.6 identify o with one positioned
role instance without introducing a second count. The family-cell mass-response field then supplies one

14
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source-mandated structural slot at o through Hy, /5. This is the rootwise slot-existence conclusion of
the rooted-response theorem. It asserts structural response standing, not a positive coefficient and not
a choice among Dirac, Majorana, Weinberg, sterile, obstructed, or operator-absent statuses [6, 7, 8, 11].

Definition 7.1 (Raw rooted response arena). Let V(o) be the groupoid of all complete, source-
authorized response objects rooted at o, formed before any standing class or quotient representative is
selected. Fvery object records

(Ry, o, Hy,p /gixs Oy (f), response topology, operator-status domain,

complete witness signature, boundary, continuation, projection flags, failure provenance).

Its activated branches are ordered and typed. Ezxactly the standing-obstruction, operator-absent, witnessed-
coupling, and exact-rooted-slot branches enter the structural slot quotient. Each object entering that
quotient is a complete total response object. An interface-incomplete proposal is retained only as a
failure record and is never licensed into the standing quotient.

Presentation, basis, rephasing, normalization, texture, chart, regulator, scheme, fit, and duplicate-
probe skins do not define new responses. They may be removed only after the source-authorized witness,
continuation, consumer, status, obstruction, and failure registries are complete. This preselection order
is required by the canonical reduction theorem for Yukawa compatibility [20, Defs. 3.3-3.4, 5.1, 5.3,
6.1-6.2 and Thms. 5.4-5.5, 6.3-6.5, 7.1, 26.1].

Write Corey (—) for that canonical active response core: the complete interface is formed first, and
only response-inert presentation skin is then removed. The rooted-response congruence theorem states
that complete rooted response equivalence is a continuation congruence and that its licensed standing
fibre is connected. Standing Carrier Identity Closure together with the rooted response source-use
theorem establishes this conclusion at the frozen target; it is not inferred from bridge identity or from
the desired component count [2, 8, 11].

Definition 7.2 (Rooted response equivalence and standing fibre). Two activated objects of Vr(0) are
equivalent, written y N}/ y', when their complete response signatures are related by a target-relative
continuation isomorphism commuting with every registered response consumer. The relation is defined
only within one fixed root. Let

Hy(0) := Corey (Vy(0)*) /~}

be the resulting standing root fibre. It retains the rooted structural slot and its complete typed status,
including standing-zero, obstruction, and operator-absent branches.

The response factorization theorem makes N}/ a congruence. Every admitted same-target response

factors through the canonical coupling carrier and topology, while the no-second-classifier theorem
excludes a disconnected second standing class at the same rooted interface. None of these conclusions
is obtained by placing o as a coordinate of a record.

7.2 The independent rooted response-slot quotient

Definition 7.3 (Global rooted slot quotient). Define

Qj}ot — H Hf(O), 7“}/ : Q?Ot — DiSC(OCCf(Rf))
0€0ccy(Ry)

by the structural coproduct and its root projection. No internal morphism of Qjcl‘)t changes the root.

15
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Theorem 7.4 (Independent rooted response-slot quotient). For every f € F, the projection r}/ has
nonempty connected fibres and induces a canonical bijection

7T0Qjc10t = OCCf(Rf) = Ig.

Consequently each matter kind has exactly three rooted structural Higgs-response-slot incidences through
the single carrier Hy, gy

M0 =3, |mo TTUA} x Q1) || =12,

feF

while Higgs carrier identity remains one.

Proof. Fix o € Occy(Ry). The raw arena is formed before selection and is complete at the frozen
interface. Rootwise mass-response-slot standing supplies an activated structural response object, so
H ¢ (0) is nonempty. The rooted continuation-congruence and no-second-classifier theorem proves that
any two licensed representatives lie in the same component; hence H (o) is connected. Common-carrier
factorization alone is not used as a substitute for this connectivity theorem. Root separation forbids an
internal arrow between different coproduct summands. The standard component argument therefore
gives
WijclOt = OCCf(Rf).

The family-cell theorem gives Occy(Ry¢) = I3, and Theorem 4.5 gives |I3] = 3. The unique-carrier
theorem fixes every slot incidence at Hy, /5, without identifying its three roots. This is the complete
rooted-response theorem [6, 7, 8, 11]. O

The source zero-truncated response quotient is recovered canonically as
Q}jacc = Disc (7T0 Q?Ot> .
Only after Theorem 7.4 do we define the zero-truncated rooted response atlas
.Af =T szlOt

For each o, let %, be the unique element of myH (o) and let j, : Hs(o) — Qjcl"t be the coproduct
inclusion. Define

xf:Sp(Cp) — Disc(Ar),  xp(x) = (gs () (kgp())
where gy : Sp(Cy) = Disc(Occs(Ry)) is the canonical equivalence of Theorem 6.6.

Theorem 7.5 (Exact rooted response correspondence). For every f € F, x is fully faithful, essentially
surjective, natural on the fixed-target continuation domain of the theorem, and equivariant for the
transported external S action. In particular,

|Asl = [Occs(Ry)| = 3.

Proof. Theorem 7.4 supplies the canonical bijection on objects. The equivalence gy and discretization
make x fully faithful and essentially surjective. A lawful continuation transport preserves the root,
Hy,, /5, the complete response signature, boundary, and continuation, so it carries the unique standing
class over o to the unique class over the transported root. Define the external action by o - x¢(z) :=
x¢(o - x); root separation and the bijection make it well defined. Thus x; is natural at the fixed
full-target fibre and externally equivariant. ]

This order is logically essential. The raw arenas and standing fibres exist before x s; the map records
the quotient theorem and does not manufacture its objects, nonemptiness, connectedness, or uniqueness.
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7.3 Positive witnesses are a separate subquotient

Let
Occ}f := {o € Occ¢(Ry) : Branchs(o) = WitnessedCoupling},

where WitnessedCoupling is the unique connected positive terminal branch. Let Hj[(o) be its positive
standing fibre, and define
11 #)
oEOCC}L

Only that unique witnessed-coupling branch enters this positive quotient. A positive but nonunique
proposal remains outside it. Standing zeros, compatibility obstructions, operator-absent statuses, and
exact structural-slot statuses remain in Qj}‘)t but do not become positive witnesses.

Corollary 7.6 (No positivity promotion). The structural theorem gives
M0 Q7| =3, [m0Qf | = | Occy | < 3.

FEquality in the second formula requires the separate hypothesis Occ}' = Occf(Ry). The first formula
implies neither three nonzero Yukawa couplings nor three distinct numerical masses.

Proof. The slot quotient contains one connected rooted standing fibre for every element of Occy(Ry).
The positive quotient is the coproduct over the subset Occjf, so its component count is the size of
that subset. Numerical positivity and inequality are downstream projections and are absent from the
structural slot-existence theorem. O

7.4 Rooted and root-erased degeneracy

Write Yy(x) := xf(x) for the zero-truncated rooted structural response class. For distinct z,z’ €
Ob(S¢(Cy)), define

Arooted {(.%’, T ) ( ) = Yf( /)}
Agase {(z,2') : EraseRoot Y (z) = EraseRoot Yy(z')},

AP (p) = {(@,2) : p(Yy(2)) = p(Y(z))},

where p is a separately licensed numerical projection.

Theorem 7.7 (Degeneracy separation). The rooted structural degeneracy locus is empty:
rooted __
A =g.

The root-erased coupling-signature locus and every numerical degeneracy locus may be nonempty without
merging matter roots, response-slot components, or the neutral exact-three theorem.

Proof. Theorem 7.5 is fully faithful and preserves the root, so two distinct roots cannot have the same
rooted response class. Root erasure deliberately forgets the separating coordinate, while a numerical
projection may map distinct structural responses to the same value. Neither equality lifts to an equality
in the rooted slot quotient. Conversely, numerical splitting cannot create an element of Is. ]

Thus fermionic differentiation is exact at the rooted structural Higgs-response level: the three roots
remain three response-slot incidences through one carrier. It does not assert pairwise distinct root-erased
topologies, positive couplings, masses, or a mass ordering.
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7.5 When the conventional designations become available

Let
M .= BIJ({lv 2a 3}3 13)

be the set of markings. For m € 9, the composite

Disc(m)
Rt St

Disc{1,2,3} Disc(I3) ~% Sp(Cr) 2L Disc(Ay)

licenses the designations G1, Go, Gs.

Proposition 7.8 (Designation torsor). The marking set I is a free transitive Ss-set. Hence G1,Ga, G3
conventionally designate the three rooted Higgs-response incidences and have no preferred premetric
numbering.

Proof. Precomposition by a permutation of {1, 2,3} acts freely on bijections to I3 and sends any marking
uniquely to any other. The occurrence and response correspondences are canonical and equivariant, so
the same permutation is carried through all four matter fibres. O

Response meaning of G1,G>, G3. The symbols are attached only after a derived root has passed
through its typed matter fibre and the independent rooted response-slot quotient. They designate three
structural Higgs-response incidences through one bridge/fixation carrier. They are not source tokens,
mass order, matrix indices, three positive couplings, or three copies of the Higgs carrier.

8 Premetric order and residual symmetry

The complete neutral graph is a triangle, but neither a complete graph nor a rank-one cycle space
chooses an ordering of its vertices. This residual symmetry is part of the theorem rather than an
ambiguity to be repaired by mass data.

8.1 Cyclic orientation

Let
Markcyc(lg) = Bij (Z/S, Ig).

The group C3 = Z/3 acts by rotating the source marking. Define
CyC(Ig) = Markcyc(fg)/C?,.

Theorem 8.1 (Cyclic-orientation and start torsors). The set Cyc(I3) has two elements and is a torsor
for Ss/As = Cy. For each cyclic orientation, the possible starts form a Cs-torsor. Neither torsor has a
distinguished element.

Proof. There are 3! = 6 bijections from Z/3 to Is3. The free rotation action has orbits of size three,
leaving two cyclic orientations. Even permutations preserve an orientation and odd permutations
exchange the two, so the quotient is a free transitive Cs-set. Once one orientation is fixed, the three
rotations give the possible starts and form a free transitive Cs-set. The full external S3 action has no
invariant orientation or start. O

The coefficient module Z used in the neutral cycle quotient admits the nontrivial sign automorphism
w — —w. Rank one chooses a line of circuit residue, not a generator of that line. Orientation reversal
therefore remains available until a separate standing witness breaks it.
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Corollary 8.2 (No premetric linear hierarchy). The FCGS-I target supplies no preferred first generation,
no preferred cyclic orientation, and no linear mass hierarchy.

Proof. A linear order on a three-element set chooses a start and an orientation and adds an endpoint
relation. Theorem 8.1 leaves the first two choices torsorial, and no premetric relation supplies the third.
Numerical mass order lies downstream and cannot be imported to make any choice. O

9 Target-fibred naturality and typed structural codescent

The four matter kinds share a derived generation and response geometry while retaining different full
physical target fingerprints. Naturality is a same-target theorem. Cross-kind agreement is instead a
factorization theorem through an explicitly erased structural reduct.

9.1 Full fingerprints and the maximal lawful category

For an admissible presentation a, write

i(a) := (r(a),col(a),q(a),w(a), x(a), h(a), Hy /ax, d(a), Cont(a),
Sre(a), Qprim(a))

for its carrier role, color, relative charge, weak component, chirality, kind-specific Higgs incidence,
common bridge identity, boundary, continuation, source contracts, and primitive residue coordinate.

Let Ky be the groupoid of admissible presentations of the fixed kind-f target. Its arrows are all
identity-preserving presentation, basis, chart, and continuation transports that preserve k and carry
the complete extensional transports of every source, occurrence, response, registry, status, boundary,
continuation, provenance, and failure map consumed by 7y and x. Identity and composition of those
transports are part of the arrow certificate. Define

]Cfuu = H ICf.
feF

Theorem 9.1 (Maximal full-target decomposition). The canonical coproduct inclusion is an equivalence

I £ — K,
feF

and, for all a € Ob(KC¢) and b € Ob(K,),

Homleuu(a’ b)=90 (f #9)

The groupoid is maximal among full-target-preserving lawful transports.

Proof. Role exhaustion and pairwise role separation place every admissible object in exactly one
summand. Neutral and charged colorless roles differ in charge and weak standing; colorless and quark
roles differ in color standing; and the U/D roles differ in normalized relative charge, weak component,
and H /H incidence. Changing one of these coordinates is a standing-bearing target update, not a
same-target arrow. Conversely, every identity-preserving presentation, basis, chart, or continuation
transport within one fixed fingerprint is admitted by the definition of K;. Thus no lawful full-target
arrow has been discarded, and the coproduct is maximal [12, Secs. 3—4]. O

A required transport certificate that is absent yields an unresolved comparison; it does not create
a weaker arrow. This is why no additional conditional subcategory is needed: complete extensional
transport is already part of the maximal lawful-arrow definition.
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9.2 External reindexing and explicit naturality squares
The external group S5 = Aut(K3) acts on I3 and on each product fibre by

o-(i,rf) = (oi,ryp).
Through u; and rooted-realization disintegration, the same action transports objects € S¢(Cy). It
acts on the response atlas through the proved correspondence,

o-xs(@) = xy(o-z).
These are external remarkings, not physical evolution and not internal arrows between distinct roots.

Let
T,E,A: Kt — Gpd™

assign respectively the position object Disc(/3), the rooted matter fibre S¢(Cy) (canonically equivalent
to both the positioned fibre Disc(£f) and the registered occurrence set), and the zero-truncated rooted
response atlas Disc(Ayf). A lawful arrow o : @ — b induces their maps by complete signature transport.

Theorem 9.2 (Target-fibred naturality on the maximal lawful category). The maps ny : Disc(I3) —
S¢(Cy) and x5 : S§(C¢) — Disc(Ay) assemble as natural isomorphisms

n:7—=—¢&, x:&E=A
on K. For every lawful arrow o : a — b in Ky, the explicit squares are
E(a)ona=moZ(e),  Ala)oxa=xp0E().

All maps are externally Ss-equivariant.

Proof. A lawful arrow preserves the root, complete occurrence signature, Hy, 5., complete rooted
response signature, boundary, continuation, provenance, and failure evaluation. Both paths in the
first square therefore give the unique standing occurrence over the transported position. Both paths
in the second give the unique zero-truncated standing response class over that transported instance.
The identity and composition laws are the corresponding laws in the lawful continuation transports.

External equivariance follows because the same root permutation is transported through n and y [12,
Sec. 4]. O

The theorem is nonvacuous: each K, contains its presentation and continuation transports. What is
absent is only an illicit arrow between different full physical targets.

9.3 Common-base comparison without full-target identification

The product projections still give the base-relative comparison
0r, =1, 'ps: E — &

It preserves the generation root and external remarking, but it forgets the kind-specific physical
fingerprint. It is therefore a comparison through the common base, not a full-target morphism and not
an identification of charge, color, chirality, or H/H incidence.

Comparisons are assigned exactly one primary status:

lawful same-target, presentation-equivalent, common-base comparable,

target update, mnoncomparable at a proved field, unresolved for a missing certificate.

A proved invariant mismatch is required for noncomparability. Missing evidence is not promoted to a
negative theorem, and a target update is never renamed as naturality.
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9.4 The common premetric structural reduct

Let Dgit™ denote the common generation-label-free fixed domain on which the root set and its direct-

comparison graph are formed. Let RootSchema be the retained rooted-incidence and separation data,
and let ResponseSlotSchema be the retained structural slot, bridge, and root-preservation data. Finally,
Oy is the common boundary-evaluation map and Conty the common lawful continuation action after all
kind-specific fields are erased.

Define the common structural apex

Ao := (Dgbs", I3, K3, Qprim; Hiysix, RootSchema, ResponseSlotSchema, dg, Conty).

gen

For each kind f, let Qlictr be the groupoid obtained from its full target by retaining exactly these
coordinates. The erasure removes kind, charge class, color class, weak representation, chirality, kind-
specific Higgs incidence, confinement, terminality, spectra, and metric projection. Let

ef: Qlj‘ctr — Ao

be literal structural erasure.

Let
df : le — Q(jctr

be restriction to the retained structural coordinates. The functors Z, &, A use only those coordinates,
so their restrictions to Ky descend along dy. Denote the descended functors by

If,gf,/lf : Ql?ctr — Gpdsg.
The same retained-coordinate definitions on 2y give
To, &, Ao : Ay — Gpd™,

assigning respectively the position object, standing-occurrence object, and zero-truncated response atlas.
Their canonical maps are denoted ngy : Zg = & and xo : & = Ao.

Theorem 9.3 (Common-reduct factorization). Fach e is fully faithful and essentially surjective. The
position, matter-fibre, and response constructions factor as

If%Iooef, gfggooef, .Angooef,
and under these isomorphisms ny and x5 are pullbacks of common maps ny and Xo.

Proof. Every retained coordinate is literally a coordinate of 2y, and no erased coordinate is used by
the structural position, rooted fibre, or rooted response-slot construction. Thus every local object
and arrow has a unique common-core image and every common-core object has a representative in
each structural fibre. Equality of common-core arrows is exactly equality on the retained coordinates,
proving full faithfulness; the representative statement proves essential surjectivity. The three displayed
factorizations and the pullback statements follow coordinatewise [12, Sec. 6]. O]

The AASC gravity role is not a datum of this apex. Its only appearance here is the lift-relative guard
Y € Lift:ﬁ?’P (Q[o) - GAASC(Y)-

This guard is invariant under the erasures and structural transitions. It is not a matter kind, occurrence
root, response slot, carrier-count contribution, or metric tensor.

21



FCGS I | Premetric matter structure AASC carrier—sector programme

10 Effective typed structural codescent

Set
.'{::HQ[;U, p::Hef:f{—>Q[0, R =X xq, X.
feF !

The ordered (f, g) overlap is
Apg = 2[511“ X1, Ql;tr.

On it define 0y, := e;le ¢- Because every ey is literal identity on the retained coordinates,
- -1
O = 1id, Ogr =07, Ognlrg = Osn.

These transitions preserve 7, x, the external S3 action, Qprim, Hy, /gy, boundary, continuation, and the
gravity guard.

Theorem 10.1 (Effective structural-reduct codescent). The canonical comparison
CoDesc(R = X) — A
1s fully faithful and essentially surjective.

Proof. Essential surjectivity follows from any ey: every common-core object has a representative in
every structural fibre. Two local arrows have the same 2{y image exactly when they agree on the
corresponding pullback overlap. The inverse and triple-cocycle laws make that agreement independent
of an intermediate fibre, so the codescent hom-set is exactly the relevant 2lg hom-set. This proves full
faithfulness [12, Sec. 8§]. O

Only erased structural reducts are identified. Full matter targets remain distinct.

Corollary 10.2 (Tagged structural atlas). Let Fgis. := Disc(F) and

Q[tag = H ({f} X Q[jctr) — Fdisc'
feF

Then, in the slice over Fgjsc,
Q[tag = Fdisc X Ql0-

The kind projection is invariant; no neutral, charged-lepton, up-quark, or down-quark object is identified
with an object of another full-target fibre.

Proof. The equivalences ey identify each deliberately erased structural reduct with 2. Retaining the
coproduct tag gives the displayed product in the slice. Cross-kind overlaps are comparison spans over
2o, not equivalence arrows in the tagged atlas. Thus codescent cannot splice charge, color, chirality,
kind-specific Higgs incidence, confinement, terminal, spectral, or metric data [12, Sec. 9]. O

11 Physical realization and conventional particle names
The premetric theorem ends with an unlabelled common base, four typed matter fibres, and their

rooted structural response-slot quotients. Conventional particle names belong to a later realization
map. Once a marking mpnys : {1,2,3} = I3 has been chosen, one familiar display is available. In that
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display G1, G2, G3 are the rooted Higgs-response designations induced by the marking; the particle
names shown beneath them are their later physical realization, not their definition:

kind fibre | G1 G2 Gj | standing type retained

Ve Vv, Vr | neutral, colorless, weak matter
7 | charged, colorless matter
uw ¢ t | up-type colored matter

S S &~ =

d s b | down-type colored matter

Within the post-count generation extension, the four fibres have exactly the same three-position
generation structure. The entries in the two quark fibres are therefore neither exceptional nor generated
by a second counting argument. They are the conventional physical names of the three elements of &y
and £p. The fibre signatures remain different: U and D carry distinct relative-charge, weak-component,
and H /H operator-status data, and neither is identified with a colorless fibre.

The displayed alignment does not choose a premetric first generation. A different marking simultane-
ously permutes all four fibres and their rooted response records. Measured masses can subsequently
provide an ordering within a separately licensed species-specific numerical projection. Different species
need not induce the same order, and no such ordering is a property of I3.

11.1 Metric descriptions occur only on admissible lifts

Let Apcgs denote the completed premetric matter object of the preceding sections. Write

AER,P
adm (

Lift Arcas)

for its admissible physical lifts in the regular-stratum Hamiltonian observable-evaluation comparison
class (AER) that satisfy the AER presentation-arbitrariness clause (AER-P). This notation asserts no
existence theorem. It records the domain on which the gravity result applies. For any such lift Y, the
forgetful map

Upre(Y') = Arcas

preserves the root base, kind fibres, and zero-truncated rooted slot classes. Metric, causal, field-
propagation, spectral, and detector descriptions may be attached to Y only through further licensed
projections. Those projections can add masses, widths, mixing data, propagation kernels, and detector
coordinates; they cannot change the source algebra, Occy, I3, or the fibre cardinalities.

This conditional lift order also fixes the relation to ordinary quantum field theory (QFT). The usual
Standard-Model QFT is formulated on a spacetime background whose metric supports causal and
propagation structure. In the present architecture that description, when licensed on an admissible lift,
is a metric projection rather than the primitive stage from which the carrier count is read. FCGS-I
proves the premetric matter architecture retained by Upre; it neither constructs an admissible lift nor
replaces later QFT dynamics or infers their numerical parameters.

12 The predicted heavy neutral lepton is not a fourth generation
The predicted heavy neutral-lepton (HNL) structure enters only at a downstream physical-carrier-

realization (PCR) target. Its exact type is downstream fixed-base spectral-sector data, not generation-
root data. Let b € Bgeady and let X € PhysMod;)E V7 pe a vectorlike-joint (VJ) realization satisfying the
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cited PCR hypotheses. Let SpecCore,(X) be the finite set of certified standing-sector objects of that
realization, and let SpecLight;,(X) < SpecCore,(X) be its light-sector subset. PCR-6 and PCR-8 give

SpecCorey(X) ~ {S51(X), S2(X), S3(X), Su(X)},

with three nondegenerate light standing sectors and one connected heavy standing sector whose internal
algebraic rank is three [21, Thms. 7.4-7.5, 12.3 and Cor. 16.2] [22, Sec. 2.2 and Thm. P8-23]. In
particular,

rank(SH(X)) = 3, |7T()SH(X)‘ = 1.

The numeral three is an internal rank of one heavy sector. It is not the cardinality of a second root set,
and alternative heavy-basis presentations do not become additional sectors.

PCR alone does not identify its light sectors with the universal generation base. The FCGS-to-PCR
interface must therefore contain a licensed fixed-base handoff

)\X : Ig :) SpecLightb(X) = {Sl(X),SQ(X),SJ(X)}

The handoff is a downstream marking certificate, not a new count and not a preferred element of the
S3 marking torsor. With it, the spectral core decomposes as

SpecCorey(X) = Ax(I3) I {Su(X)}.
Let Supp5y (X) be the set of certified structural heavy-support records and let MetricObs,(X) be the
set of licensed metric-observable records. The HNL projection factors through typed maps
{Sk(X)} — SpecCore,(X) 22 Suppi¥ (X) o, MetricObs,(X),

whereas forgetting the spectral extension returns the unchanged base Is.

To type that statement, let SpecExt;, be the category whose objects are triples (I3, Z, A) consisting
of the fixed root base, a downstream spectral-core set, and a bijection from I3 to its light subset.
Morphisms are identity on the first coordinate and typed spectral maps on the second. Define

RY = (I3,SpecCore,(X), A\x) € SpecExt,

and the forgetful functor

Uroot : SpecExt;, — Set, Uroot (I3, Z, \) = I3.
Theorem 12.1 (Fixed-base HNL nonpromotion). For b, X, and Ax as above,

SpecCorey(X) = Ax(I3) T {Sy(X)}, Uroot(RY) = I,

and, for a putative heavy-root marker xp,

PR I {xgy} < Ocey  with  R°|7,= idy, .
Thus Sg(X) is not G4 but one downstream heavy standing sector of internal rank three within X.

Proof. Membership in I3 = Occy requires formation before the neutral component count and satisfaction
of Definition 3.4. The object Sy (X) is formed only after the downstream carrier realization and the
light-sector handoff are available. Its defining invariant is heavy-sector standing with internal rank three,
not a deletion-essential neutral root at T;. PCR-6 also proves that spectral visibility or numerical
distinction does not promote a sector to a terminal carrier [21, Thm. 12.3]. The fixed-base extension
places Si(X) in the spectral coordinate, so Uyoety returns exactly the first coordinate I3. Moreover
Occy = I3 and |I3| = 3, whereas |I3 [T {x5 }| = 4; hence no injective extension (\2°" with the displayed
restriction can exist. Inserting Sy (X) as a fourth root would therefore contradict exact three as well as
change its type, formation stage, and target. O
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The distinction is sharper than the statement that a fourth generation has not yet been observed.
A fourth generation root would have to enter the same premetric occurrence type and survive the
exact-three theorem. The HNL is instead a later object of another type, with rank three internal to its
heavy sector. It is therefore compatible with three light generations without being a fourth member of
them.

12.1 Source-certified scouting coordinates
PCR-8 retains the D3 branch benchmark pair
Bps = ([28,30] GeV, ety = 0.2 mm),

classified as a source-certified, ATLAS-reweight-grid-anchored search benchmark. Here D3 is the
source target-branch designation, not a dimension or particle label. This status is established in [22,
Thm. P8-17 and App. G.1]. The 30 GeV coordinate is the direct ATLAS simulated-mass anchor. The
28 GeV coordinate belongs only to the PCR-8 scouting benchmark interval and is not a lower pole-mass
bound or pole-mass prediction. The 0.2 mm coordinate is an ATLAS lifetime-reweight-grid point
[23], not a physical proper-lifetime prediction. Neither coordinate transfers to the symbolic V.J heavy
domain without a certified D3-to-VJ bridge. Physical pole mass and lifetime, full response validation,
present-facility sensitivity, and detector-level discrimination remain unresolved. Erasing Bps leaves
every premise and equality in Theorems 4.5, 6.3, and 7.5 unchanged.

13 Gravity as the necessity condition for physical realization

Gravity does not enter the carrier table as another particle, interaction boson, or matter kind, and it
remains entirely outside the premises of the FCGS count. Within the regular-stratum AER Hamiltonian
observable-evaluation comparison class satisfying AER-P, its role is the GR-type canonical constraint
architecture required for the same admissible physical-interior target. No claim is made outside that
comparison class.

LetY € Liftﬁ‘fnfl{ ’P(AFCGS). The AASC gravity theorem proves that Y necessarily instantiates a GR-
type canonical constraint architecture: coisotropic standing, characteristic redescription, local first-class
constraint generators, and multiplier-form Hamiltonian presentation [24, Thm. 8.2 and Cor. 8.3]. In
compact form,

Y € LiftAER’P(AFCGs) = Gaasc(Y).

adm

Equivalently, a putative lift in this fixed comparison class that lacks Gaagc does not instantiate the
same admissible physical-interior target.

Within the AASC dependency order, a metric-background QFT is therefore not the primitive ground:
the standing of its spacetime, causal, and propagation structures is evaluated only on an admissible
physical lift whose constraint architecture is already fixed. Gravity is not an optional force appended to
a completed premetric Standard Model. It is a necessary condition on every admissible regular-stratum
AER-P lift of that model. Necessity does not imply that such a lift exists or that gravity alone is
sufficient for its existence.

Proposition 13.1 (Gravity no-backflow). The gravity necessity interface neither creates nor identifies
an element of I3, changes a kind signature, or supplies a Higgs-response incidence. Hence it cannot
modify the exact-three or four-fibre conclusions of FCGS-I.

Proof. Every defining datum of I3 lies at or before the premetric neutral occurrence stage. The gravity
theorem is evaluated fibrewise on a later admissible lift Y, and Upe(Y) = Apcgs. Its conclusion has
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the type of a necessary property of Y and contains no map into Occp, no relation on I3, no change of
3§, and no new bridge carrier. The forgetful map and the strict dependency order of Section 2 therefore
forbid backflow. O

This proposition does not claim that FCGS-I derives the Einstein equations, a unique metric, the
gravitational coupling, ADM or hypersurface-deformation dynamics, refoliation invariance, a QFT
propagation law, or a realization functor. Those belong to the gravitational and metric-realization arcs.
Its claim is more fundamental and more limited: within the regular-stratum AER-P comparison class,
a lift lacking the AASC gravity role does not instantiate the same admissible physical-interior target.

14 Counterexample criteria and dependency protections
The theorem has explicit failure conditions whenever a standing-bearing type is erased or the dependency

order is reversed. Table 2 records the principal prohibited alterations and the conclusion each would
invalidate.

Table 2: Structural falsifiers for the FCGS-I endpoint.

Prohibited alteration

The conclusion it invalidates

Define Occy from a component
quotient

Insert a family label, 3 x 3 ma-
trix, or measured mass before
the count

Assign native neutral rank one
to L, U,or D

Identify U with D

Form the four-kind bundle be-
fore I3 is proved

Permit a response equivalence
or internal arrow to change the
occurrence root

Promote operator availability to
a positive numerical coupling
Multiply Hy, g with its inci-
dence legs

Call 07, a full-target equiva-
lence

Allow structural codescent to
import an erased charge, color,
chirality, terminal, spectral, or
metric field

Insert Sy into I3

Allow metric or gravitational
data to alter Occy

Independence of occurrence formation and the neutral count.

Count blindness and the derivation of I3.

The source boundary and the post-count base-change theorem.

Relative-charge, weak-component, and H/ H type separation.
The generation-cardinality interface and noncircularity.

Exact rooted response correspondence.

The status algebra and numerical nonclaim.
One-carrier Higgs identity.
Target-fibred naturality and kind separation.

Effective common-reduct codescent and tagged kind preservation.

HNL type separation and no-fourth-root closure.
Premetric priority and gravity no-backflow.

These criteria distinguish the theorem from a diagram that merely displays the desired number of

positions. Neutral cardinality is carried by the source/quotient/rank theorem. The quark and lepton
sameness is carried by exact base change from the source-defined generation-cardinality interface. The
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response cardinality is carried by the independently formed rooted slot quotient, while the HNL and
gravity statements are protected by explicit type boundaries.

Theorem 14.1 (FCGS-I endpoint). For the fized premetric Standard-Model matter target, the following
structure is forced:

I3 = Occn, |I3] = 3, Esm = I3 x {rn, 7,70, D},
with pairwise distinct role types and canonical Ss-equivariant equivalences
Disc(I3) —— S;(Cy) = Disc(A;) (f = N,L,U, D).

Thus the neutral, charged-lepton, up-quark, and down-quark fibres have one common unlabelled three-root
generation geometry and exactly three rooted structural Higgs-response-slot incidences each. All of those
incidences factor through one bridge/fixation carrier; only the positive-witness subquotient may have
cardinality below three. The marked designations G1,Ga, G3 are conventional; no preferred premetric
order is selected. The position, matter-fibre, and response constructions are natural on the mazimal
lawful full-target category, and the explicitly erased structural reducts have effective codescent to the
common premetric apex while their kind tags remain distinct.

Proof. Theorem 4.5 gives I3 and its cardinality from the independent neutral source derivation. Propo-
sition 5.1 supplies four pairwise distinct count-free role types, and Theorem 6.3 forms their exact
post-count positioned fibres over the derived base. Theorems 6.5, 6.6, and 6.7 give the source-certified
occurrence fibres and their exact standing correspondences. Theorem 7.5 gives the rooted response
correspondences, while Theorem 7.4 proves rootwise slot existence, connectedness, and common-carrier
factorization. Theorems 8.1 and 9.2 give the symmetry and lawful transport statements, while Theo-
rem 10.1 and Corollary 10.2 establish effective common-reduct codescent and tagged kind preservation.
Each conclusion therefore follows from a typed antecedent without reversing the dependency order. [

Theorem 14.1 is the direct endpoint. Theorem 12.1 is the separate conditional consequence for a
PCR realization satisfying the readiness and fixed-base handoff hypotheses. Proposition 13.1 is the
separate inherited necessity statement for admissible regular-stratum AER-P lifts. Neither enlarges the
direct FCGS-I theorem or supplies one of its premises.

15 Conclusion

The generation structure can be stated without beginning from a table already partitioned into three
families. The neutral source registry is first formed independently of presentation components. Its
complete comparison graph, integer rephasing quotient, live circuit space, and primitive rank-one residue
force exactly three roots. That result supplies the common base Is.

The Standard-Model matter profile then supplies what the neutral proof neither needs nor presupposes:
four distinct role types. Because generation cardinality counts copies of that typed profile, the exact
matter structure is I3 x {N, L, U, D}. This is why the quarks have the same generation structure as the
leptons. Their sameness is geometric and base-relative; their physical distinction is carried by the fibre
signature.

The response module does not create the three roots. It independently forms and quotients the
complete response arena above each already derived role instance. The resulting three structural slots
per kind factor through one bridge/fixation carrier, while positivity remains separately typed. Physical
names, masses, mixing coordinates, the HNL search benchmark, and detector response follow only
after that structural correspondence is in place. Gravity occupies a still different role: it is a necessary
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condition on any admissible regular-stratum AER-P lift on which metric QFT and its propagation
language can have standing.

The resulting representation is therefore neither the familiar Standard Model table taken as an
axiom nor a claim to have derived all of its numerical parameters. It is a premetric constraint-derived
architecture with a source-proved three-root base, four exact typed matter fibres, a total rooted
structural response-slot atlas with a separate positive-witness subquotient, and an explicit boundary
between structural necessity and physical projection.

A Theorem-interface ledger

FCGS-I imports prior results only through the interfaces listed below. The rightmost column states the

conclusion used here; it does not enlarge the scope of the cited theorem.

Interface

Exact source location

Imported conclusion

Live residue

Neutral use
algebra

Canonical core
and congruence

Presentation
identity

Neutral
cardinality

Matter roles

Charge
separation

Generation
semantics

Role-Occupancy Closure,
Defs. 3.9-3.18; Thms. 7.2-7.4

Count-Blind Neutral Source,
Canonical-Core, and
Quotient Certificate,

Thms. 3.1-3.2

Count-Blind Neutral Source,
Canonical-Core, and
Quotient Certificate,

Thms. 4.1-5.2

Standing Carrier Identity
Closure, Defs. 3.6-3.7;
Thms. 3.9, 4.2, 4.4

Neutral Source-Derived
Exact-Three Certificate,
Secs. 2-5; Generation
Cardinality as a Forced
Role-Occupancy Endpoint,
Defs. 7.1-7.3;

Lemmas 7.1-7.3; Thms. 8.2,
10.1, 11.1-11.7; Cor. 10.2;
Lemma 13.1

Matter Carriers, Defs. 5.1,
5.4-5.6, 5.9; Thms. 14.2,
19.3-19.11

Rigidity of the
Standard-Model Charge
Lattice, Lemmas 9.1-9.2;
Thm. 9.3

Generation Count and

Residual Parameters,
Def. 9.1; Prop. 9.2

Target-relative eligibility, jointly compatible preassignments, live
residue, and compatible occupation are formed at one fixed
certificate and target. Bare cardinality equality is not substituted
for compatibility.

Every licensed target use factors functorially through the
complete groupoid-valued signature, and natural isomorphism
under all licensed uses is equivalent to natural isomorphism of
complete signatures.

Global activity reduction is canonical and idempotent; every
retained nonanchor is deletion-essential; all uses, continuations,
boundaries, and failures descend before any standing-groupoid
component count is inspected.

The complete target-relative continuation signature induces the
unique same-scope standing-carrier identity quotient compatible
with the frozen interface. Genuinely rooted incidences are not
thereby identified.

Complete pairwise comparability gives K, ; rephasing removes
coboundary directions; every independent circuit remains live;
primitive residue rank one forces the source-finite solution n = 3.
The source endpoint Theorem 15.1 is not imported as a premise.

Representation-response, color-bearing, charged-colorless,
neutral-weak, and mass-response-slot roles have primitive
structural standing. This interface classifies roles; it does not
independently count their copies.

The one-family relative hypercharges are unique up to common
normalization and global sign, separating the up-type and
down-type role signatures.

Generation cardinality is the number of copies of an already
typed representation-family profile. Altering it changes the
field-role and coupling-slot inventory rather than a presentation
skin.
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Interface

Exact source location

Imported conclusion

Structural tuple

Positioned
family-cell
transfer

Rooted

realization

Carrier
exhaustion

Higgs identity

Response
quotient

Target-fibred
naturality

Structural
codescent

Heavy sector

Gravity

Standalone Standard Model
Structure, Defs. 1.7, 1.9,
1.12; Thms. 1.13, 9.7

Family-Cell Transfer and
Exact3 Theorem, Secs. 3-5

Rooted-Realization
Comparison Theorem,
Secs. 24

Standard Model Carrier
Exhaustion Closure,

Thms. 17.1, 20.1

Higgs Bridge Carrier,

Defs. 4.1-4.3, 7.1, 8.1;
Thms. 7.4, 7.6, 8.4, 9.2, 12.1;
Endpoint on Higgs Structural
Identity, Thms. 6.6, 7.3, 8.1,
14.4; Cor. 8.2

Independent Rooted
Response-Slot Quotient,
theorem statement,
hypotheses, and proof;
Rooted Higgs-Response
Source-Use Contracts;
Yukawa Compatibility and
Parameter-Survival
Classification, Defs. 3.3-3.4,
5.1, 5.3, 6.1-6.2;

Thms. 5.4-5.5, 6.3-6.5, 7.1,
26.1

Target-Fibred Naturality and
Typed Common-Base
Codescent, Secs. 3—6

Target-Fibred Naturality and
Typed Common-Base
Codescent, Secs. 8-9

Physical Nature and Minimal
Identity, Thms. 7.4-7.5, 12.3;
Cor. 16.2; Neutrino Carrier
Prediction, Thms. P8-17,
P8-23

Gravity as Structural
Necessity, Thm. 8.2; Cor. 8.3

After explicit erasure of Ny, family labels, family-indexed matrix
dimensions, and family-indexed numerical coordinates, a chiral
representation-response profile, one bridge/fixation carrier, and
typed operator-status ledger remain. Neither the source value of
Ny nor per-root realization coverage is imported.

After the neutral base is proved, each positioned (7, f) cell has
exactly one compatible live occupant after duplicate-presentation
reduction; every kind occurrence is covered, roots remain
separated, and the resulting occurrence projection is an
Ssz-equivariant bijection with I3. No second kindwise count is
performed.

Complete root-preserving realization coverage and continuation
transport give nonempty connected fibres over the registered
occurrence set. The zero-truncated standing groupoid is therefore
equivalent to that set, while the active presentation groupoid is
not counted.

The fixed Standard-Model carrier package is complete at its
stated primitive-role scope. The theorem is not used as a
rooted-occurrence count.

The same-scope bridge/fixation role has one structural carrier
identity; a multiplicity of response legs does not generate
additional Higgs carriers.

Complete raw response arenas are formed before reduction. Their
rooted standing fibres are nonempty and connected, giving
exactly three structural response-slot incidences through one
carrier. Only the positive-witness subquotient requires a separate
positivity theorem.

The position, standing-occurrence, and rooted-response maps are
natural isomorphisms on the maximal lawful full-target category.
Cross-kind agreement factors through an explicitly erased
common structural reduct.

The groupoid codescent of the erased structural reducts is
equivalent to the common premetric apex, while the tagged atlas
preserves all four matter kinds and does not identify full physical
targets.

A vectorlike-joint PCR realization satisfying the readiness
hypotheses has three light standing sectors and one connected
heavy sector of internal rank three. Identification of the light
sectors with I3 requires a fixed-base handoff. The D3 28-30 GeV
and 0.2 mm pair is a scouting benchmark, not a VJ pole-mass or
lifetime derivation.

Every admissible regular-stratum physical lift in the AER
comparison class satisfying AER-P necessarily instantiates the
AASC gravity role as GR-type canonical constraint architecture.
Existence and sufficiency are not inferred.
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Hypothesis correspondence. The positioned-transfer source denotes its nine hypotheses by F1-F9:
prior neutral derivation; count-free role-cell formation; complete ledgers; unique positioned occupancy;
exhaustive coverage; weak-pair coherence; neutral-anchor agreement; internal root separation with
external S3 transport; and simultaneous source-cell compatibility. These correspond, in order, to
the hypotheses used in Theorem 6.5. The rooted-comparison source denotes its seven hypotheses by
H1-H7: prior activity and congruence; fixed-target restriction; root transport; registry completeness;
rooted-transport completeness; root separation; and external symmetry. These correspond, in order, to
the hypotheses used in Theorem 6.6. This map records the exact source interface without making the
labels part of the mathematical objects.

The ledger exposes three noninterchangeable uses of the word “three.” |I3| = 3 is a root-cardinality
theorem; |£f| = 3 is its exact base change to a typed role fibre; and rank(Sy (X)) = 3 is an internal
heavy-sector rank. Only the first is the counting engine.
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B Notation and object types

Symbol Meaning

Ty Frozen premetric neutral target before family and spectral data.

Cn Frozen count-blind neutral certificate carrying target, semantic-use registry,
activated signature, joint compatibility, and failure ledger.

Pn Count-blind active neutral presentation groupoid.

Occn Independently formed set of live deletion-essential neutral rooted occurrences.

Sn(Cn) Vertical neutral realization groupoid over Disc(Occn).

I3 The derived unlabelled root set Occn, after | Ocen | = 3 is proved.

5 Generation-erased typed matter-role profile {rn,rr,7v,7p}.

Er Kind-f role fibre I3 x {rs}.

Esm Full generation-governed matter bundle I3 X §.

Ry Fixed positioned kind-f realization target over Is.

Cy Complete activated kind-f target interface, including semantic uses, signature,
compatibility, continuation, boundary, and failure data.

Occy(Ry) Post-count source-certified kind- f occurrence set formed from the positioned live
cells.

R¢(Ry) Rooted-realization groupoid of complete presentations equipped with a registered
occurrence incidence.

S#(Cy) Zero-truncated rooted-realization standing groupoid, canonically equivalent to
Disc(Occy(Ry)).

Df Canonical projection £; — Is.

S¢ Canonical role insertion I3 — &5.

ug Exact positioned-occupant bijection £ — Occy(Ry).

nr Exact Ss-equivariant generation—occurrence equivalence Disc(I3) — Sy (Cy).

Hy, /sy Unique Higgs bridge/fixation carrier.

V¢ (o) Complete raw response arena at the fixed occurrence o, formed before any
standing class is selected.

Hy (o) Nonempty connected standing response-slot fibre obtained by rooted response
equivalence.

Q?Ot Coproduct of the standing root fibres; it has exactly three connected components
per matter kind.

Q}iaec Source zero-truncated response quotient, canonically equivalent to Disc(mo Qjclot).

Ay Zero-truncated rooted response atlas o Qi’)c’t.

Xf Exact rooted response correspondence S¢(Cy) — Disc(Ay) derived from the
slot-quotient theorem.

Q}' Positive-witness subquotient; its component count is at most three and is not
promoted without a separate positivity theorem.

Ao Common premetric structural apex retaining Dgit™ (the generation-label-free
fixed domain), I3, K3, Qprim, Hp:/sx, RootSchema, ResponseSlotSchema, the
common boundary map 0y, and the common continuation action Contg.

ef Fully faithful and essentially surjective erasure from the kind-f structural reduct
to Qlo.

Su One downstream fixed-base heavy neutral standing sector of internal rank three.

SpecExt,, Fixed-base category of downstream spectral extensions; Uroot forgets the spectral
coordinate and returns I3.

Gaasc Structural gravity role necessary on every admissible physical lift in the

regular-stratum AER Hamiltonian observable-evaluation comparison class
satisfying presentation arbitrariness AER-P.
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C Proof-dependency graph

The proof has one cardinality engine and no backward arrows:
complete neutral independent K, /rephasing I3
source-use algebra Occen live rank one exactly three
v
positioned Occy I3 X § generation-erased
and S¢(Cy) four typed fibres four-role profile
v

[ rooted response-slot [metric and physicaﬂA ‘( fixed-base HNL w ( gravity necessity ]

quotient: exactly three marking J‘ 'Lheavy—sector projectionj | on admissible lifts

The role profile is obtained by explicit generation erasure and is instantiated only after I3 is known.
Unique compatible occupancy and rooted-realization disintegration then establish Occy(Ry) and S¢(Cy)
before the response quotient is formed. Gravity constrains each admissible physical lift; it does not
point into the neutral source, rank, or bundle nodes.

D Structural invariance and counterexample criteria

Three invariance statements expose the theorem’s failure boundary.

First, the neutral proof is invariant under presentation duplication and under permutations of the
unlabelled roots. Changing a signature coordinate that is used by a licensed continuation changes the
complete-signature class, whereas changing pure presentation skin leaves that class unchanged.

Second, the four-kind theorem requires no family-name table. Given the proved set I3 and the four
certified role signatures, the product I3 x § forms all fibres uniformly. Deleting one role, duplicating a
signature, forming the product before I3, or changing the relative U/D charge data is detected as a
type or dependency failure.

Third, the complete raw response arena and its failure ledger are total. Only complete licensed
objects enter the standing slot quotient, which has one nonempty connected fibre over every registered
occurrence. Its positive subquotient may be empty, while interface-incomplete proposals remain in the
failure ledger and are not promoted. Erasing the root destroys the component correspondence and is
therefore not an admissible simplification of Theorem 7.5.

These mathematical invariance and counterexample criteria supplement but do not replace the proofs.

Source status. Except where a DOI is supplied, the AASC entries below are 2026 companion
manuscripts supplied with the submission in its supplementary source bundle. The source theorem
ledger identifies the exact internal definitions, lemmas, theorems, and corollaries used here.
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