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Abstract

PCR-5B identifies the standing-carrier quotient of the fixed neutrino-oscillation
target, and PCR-5C supplies the functorial calculus of restriction and lift fibres
under target extension. This paper extends that target by direct heavy-neutral-
state searches, operational active-sector closure and weak-universality records,
and the charged-lepton-flavour process i — ey. The active-closure component
is the expressly versioned successor target TU-D3-1.1; the resulting joint target is
THUCL-D3-1.1.

A source-first Weinberg-plus-one-singlet family is constructed for M € [28,30] GeV,
with no added charged-lepton-flavour operator. The family lies in the frozen ATLAS
prompt-response specialization with positive mass, lifetime, and mixing margins;
it passes the applicable atmospheric/reactor and low-mass weak-universality con-
straints; and its heavy contribution to ; — ey vanishes because U,y = 0, leaving
only the negligible light-neutrino GIM response. All constraints are evaluated on
one source-coherent physical apex. The complete retained oscillation packet is re-
covered in situ, with the enriched cells still present.

Unequal masses change the physical heavy threshold and oriented matching da-
tum already retained by the PCR-5B standing packet. The interval therefore injects
into the restriction image, proving

. HUL,1.1
|1mpD3| >, ‘Q(Tpg )‘ > c.

A pure finite-submatrix family is also shown to have an empty accepted locus in one
applicable active-closure chart for § € [0.02,0.03], without implying complete base-
fibre elimination. Candidate same-base CLFV refinements are dispositioned sepa-
rately: the complete Warsaw dipole and a universal electromagnetic dipole alter the
old source-facing trace, while a protocol-indexed localized environment proposal
does not satisfy the constitutive source-coherence burden. Thus fixed-base splitting,
properness of the base image, and the complete D3 atlas remain open.

Keywords. AASC; neutrino oscillation; heavy neutral lepton; nonunitarity; lepton-
flavour universality; charged-lepton flavour violation; standing carrier; target exten-
sion; homotopy lift fibre; source-first realization.

Let THUL = THUCL-D3-1.1 and let
Rps : N(CIA“DH?}JL) — N (Tosc), pp3 = mo(Rp3)
be the retained standing-core restriction, with connected-class fibres
Lp3(q) = N( ALI;I?}JL) X%(TOSC) N (Tosc)lql-

On every transparent physical chart the frozen oscillation evaluator is recovered
with all D3 cells present:

@Zet’D?’(WH,C) — &, (W), EE‘@%D?’(WH,O = Eosc(Wh).

For each M € [28,30] GeV, the source-first prompt-HNL family supplies a joint
H/U/L survivor in the declared ATLAS response specialization and the fixed
TU-D3-1.1 active-closure target. Distinct masses have distinct retained threshold
and oriented-matching data. Hence

imppsl > ) ||QEHY)| > ¢|

On the complete pure finite-submatrix chart,

7P (5) =@, &€ [0.02,0.03],
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which is a marginal active-closure obstruction, not a theorem of complete-fibre
elimination. The full support of im pp3, fixed-base splitting, properness, and the
global D3 atlas are not determined here.

The result is relative to the fixed targets TH-D3-1, TU-D3-1.1, TL-D3-1, and
THUCL-D3-1.1; the PCR-3 finite source comparison class; PCR-4 one-point physi-
cality; the PCR-5B/B15 base atlas; PCR-5C target-extension calculus; and the D2
in-situ transparency discipline. The low-mass universality component is a sepa-
rately declared target, not a reconstructed collaboration likelihood. The prompt-
lifetime equation is used as the frozen ATLAS signal-response specialization and
is accompanied by a positive applicability margin. No unique HNL, unique see-
saw, complete D3 classification, proper base image, or concrete same-base fibre
multiplicity is claimed.
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1 Introduction and principal result

1.1 From the oscillation carrier space to the D3 target

The D3 target asks which already closed oscillation standing-carrier classes admit
at least one lawful realization of the direct-state, active-closure, and charged-lepton-
flavour records on one physical point. The object is not a preferred HNL model. It is
the restriction map and its fibres:

Rps : N(TH™) = N(Tose):  Lps(@) = N(THT®) xR N (Tose)[a]-

A base class can be eliminated only if every framed D3 lift fails a named active target
relation, is undefined, is response-out-of-scope at the declared comparison resolution,
or requires a source/target update. One failed seesaw point, one absent particle name,
or one null search cannot establish elimination.

1.2 Theorem strategy

The proof proceeds in the fixed order

target/source freeze = source-complete raw lifts = one-point physicality
= in-situ base transparency = SCIC restriction
= marginal/joint fibres = base image and coordinate diagnosis.

No empirical response is used in source formation. No source deletion defines target
restriction. Standing-coordinate terminology is introduced only after fibre membership
has been determined.

Throughout the paper, explicit denotes the source families and overlap loci constructed
in full; it does not denote a provisional or preferred physical class.

1.3 Summary of conclusions

The analysis establishes three results on explicit, source-coherent loci. First, the
prompt-HNL family indexed by M € [28,30] GeV survives the simultaneous direct-state,
active-closure, and CLFV target. Second, the physical threshold and oriented matching
datum separate the retained PCR-5B classes along that interval, giving continuum car-
dinality in the restriction image and hence in the enriched quotient. Third, a distinct
pure finite-submatrix family fails one applicable U chart on a compact deficit interval;
this is a marginal obstruction and is not promoted to base selection.
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Principal conclusions

Question Conclusion Scope
Does the joint D3 target Yes: the law-only class and a contin-  Established
have survivors? uum prompt-HNL family.
How large is the surviv- |impp3| > c. Established
ing base image? lower bound
How large is the en- )Q(TEPEJL)’ > c. Established
riched quotient? lower bound
Does the pure finite- No accepted point for § € [0.02,0.03]. Marginal chart
submatrix chart survive result
u?
Is the base image Not determined. Open
proper?
Is there a concrete con- Not determined. Open
tinuum inside one fixed
fibre?
Is the complete D3 at- No; the theorem is restricted to the Open
las known? explicit loci analysed below.

\_ J

2 Upstream structure and no-backflow discipline

2.1 The oscillation standing-carrier base

PCR-5B supplies an exact groupoid-valued atlas
AgSEe = NSNS, mo(ASke") = @SS,

with LAW, LOCAL, HID, COMP, SOL, and HYB source charts, all pairwise and fi-
nite higher overlaps, framed provenance, typed failure frontiers, and the B15 target-
extension datum. The base packet is

— del
=osc = (Tfacea Rstandu Afr y Oact) Mmatch, Bbdy’ Fsame)~

Distinct base components remain distinct in every genuine extension because their
separating old-target witnesses are retained.

2.2 Target-extension calculus

PCR-5C supplies base-source conservativity, connected-subgroupoid homotopy fibres,
lift pseudofunctors, Grothendieck reconstruction, no merger, path equivalence over the
base, parameterized fibres, one-point joint-target formation, and failure provenance.
The present analysis specializes those theorems without modifying their hypotheses or
conclusions.

2.3 D1 and D2 as controls

D1 establishes that absolute kinematic scale is not an oscillation-carrier selector. D2
establishes that the frozen "Ge response adds a conjugation/LNV coordinate while pre-
serving the full base. D2 also proves the exact formation rule used below: the frozen

Amos Jay Maley 2
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evaluator is applied with the new process present, and only afterward may a dele-
tion/retraction theorem be stated. D1 and D2 are comparison controls, not selectors
for D3.

2.4 MGNS5, MGNG, and low-energy/UV separation

MGNS supplies the rule that matrix size, eigenvalue labels, and threshold notation do
not carry standing unless they factor through a witness-bearing quotient-reduced mass
carrier. MGNG6 supplies the common-interface and quotient rules for mixing, normal-
ization, phase, and boundary-transition data. The low-energy exact-character result
supplies the ultraviolet nonpromotion boundary: matching to the Weinberg class does
not establish a heavy state, while heavy-state production, nonunitarity, and CLFV can
distinguish ultraviolet continuations when they are independently witnessed.

Theorem 2.1 (No-backflow under the D3 target extension). No D3 empirical limit,
chart label, source family, direct-state interpretation, or standing-coordinate diagno-
sis may alter PCR-5B survivor membership, the seven-channel base packet, B15 prove-
nance, or SCIC equivalence. An enriched incidence that changes an old-target output
is routed by its in-situ packet to the actual base component or to source/target update.

Proof. The old target, witnesses, continuations, and lawful equivalence are embedded
in the D3 target. PCR-5C no-merger and SCIC witness completeness force every old-
target change to be visible. A D3 label cannot suppress that witness without becoming
a second classifier or target replacement. O

3 D3 target and comparison class

3.1 Target specification

The operative frozen objects are
_ _ _ SHUL _
Ty = TH-D3-1, Ty = TU-D3-1.1, Ty = TL-D3-1, ThHs = = THUCL-D3-1.1.

The target specification fixes publication/data identity, units, mass/lifetime/topology
domains, response-status grammar, correlation policy, and update boundary. The sep-
arate TU-D3-1.1 addendum replaces only the U and joint identifiers by adjoining the
low-mass five-record LFU response object before any D3 source is evaluated. Its de-
pendency is

primary LFU record — TU-D3-1.1 freeze — D3 source evaluation.

The addendum is independent of the D3 endpoint: it contains no 28-30 GeV source, no
HNL mixing, no survivor statement, and no cardinality calculation. New HNL searches,
later MEG Il data, other CLFV channels, positive signals, cosmology, symmetry records,
or any change to the LFU vector, covariance, or 95-percent acceptance rule are target
updates.

Theorem 3.1 (Target specificity of the low-mass universality extension). Every theo-
rem using the five-record low-mass LFU chart is relative to TU-D3-1.1 and THUCL-D3-1.1.
The identifiers TU-D3-1 and THUCL-D3-1 do not contain that covariance or acceptance
relation. No source evaluation is permitted to backflow into the addendum.

Amos Jay Maley 3



Heavy-State / Active-Closure / CLFV Extension PCR-5D3

3.2 Carrier-neutral response bands
A direct-state object is the complete production-propagation-decay instrument after
response transport. The active-closure object is

Cact = (Norm, Leak, ZeroDist, Universality, EW, CC/NC, Cov, Cont),

with N = (I — n)U and n = 1607 only on their proved charts. The CLFV object is the
source-defined p — ey transition transported through the MEG II event instrument and
acceptance relation.

3.3 Applicability and response status

Every chart relation has exactly one status
{N/A, Pass, Fail, Undef, ROOS, SU, TU}.

Applicability is fixed before truth evaluation. Null observation is not physical zero; out-
of-scope response is not exclusion; missing response is not N/A; new source or target
structure is not a point.

3.4 Source reduct

For a valid enriched source point X over a B15 frame H,,
Ups(X) = ActRedr,, (Forget s r,  X) ~src Ha.

The source-landing theorem shows that every D3 architecture admitted here lies in the
PCR-3 source theory; no additional source extension is required. Detector response
and likelihood are target/evaluator data, not source primitives.

4 Source-complete D3 candidate space

4.1 Source presentations and parameter domains

For each B15 skeleton a = (F, o), write
H, = (0™ E,, A,,Stat,, Za,Ta, pa, M, Prov,, A%l 9Fail,, Sep,, Ov,).

fr »
The raw D3 parameter object is

raw raw
a,D3 — 6(1 X @a,H X Ga,U X 6a,L X @a,cross-

The D3 factors are generated before response evaluation from existing local, hidden,
law/process, composite, solitonic, boundary, environmental, and finite-hybrid source
constructors.

4.2 Applicability and residual equations

Define
Ea,D3 = Ea U Ea,H U Ea,U U Ea,L U Ea,match U E@,bdy U Ea,CrOSS U Eg,higher U Ea,cone-

Each equation is preceded by its source/target applicability predicate. Active equa-
tions return pass/fail/undefined; theoremically absent equations return N/A; response-
regime failure returns ROOS. Source and target updates are disjoint exits.

Amos Jay Maley 4
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Definition 4.1 (Solved D3 chart). The solved chart is

Za,p3 =1{(0,¢) € @E%vs : Eq,p3(0,¢) =0, Acchyr(d,() = 1}.

Its lawful presentation groupoid I', p3 is generated by the inherited B15 arrows and
the applicable D3 source, response, threshold, matching, detector-chart, and framed-
provenance arrows that preserve the complete enriched packet. Here Accyyr = 1
means that every active, applicable response predicate passes; theoremically absent
and response-out-of-scope charts retain their certified N/A or ROOS status and do not
masquerade as either pass or exclusion.

Theorem 4.2 (Source coverage and pre-candidate disposition). The D3 source calcu-
lus has two stages.

1. The union of solved source-coherent D3 charts over all B15 skeletons and lawful
finite hybrids covers every source-coherent D3 realization in the frozen comparison
class.

2. Every raw typed proposal receives exactly one total source disposition before candi-
date formation. Proposals satisfying the PCR-3 constitutive source equations enter
the solved cover; source-incoherent proposals are assigned SourceMalformed, an
explicit source update, or NotReady, and are excluded from the solved candidate
cover.

No fitted output section or post-hoc response correction is included.

Proof. PCR-3 source completeness and the executed source-landing matrix cover re-
solved local states, hidden dilations, finite production/decay processes, boundary ef-
fects, operational closure, CLFV transitions, and arbitrary finite hybrids after consti-
tutive source coherence is imposed. Target-only data remain evaluator coordinates.
Typed terms that fail their source equations do not become candidates by carrying rec-
ognized family labels. In particular, the protocol-indexed MEG-localized proposal lacks
the required environment law and is assigned SourceMalformed / NotReady before the
solved cover. J2-type arbitrary fitted response sections remain excluded by the source
freeze. O
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5 D3 response equations and familywise specialization

5.1 Universal response system

For each B15 skeleton a = (F, o), the raw variables are the inherited base point 6, direct-state process data (y, closure data ¢(;;, CLFV
law/process data (;, and common-apex data (x. Family names do not determine survival. For each source presentation, survival is
the solution object of the following applicability-guarded relations.

ID

Object

Exact requirement

S00
S01

HO00
HO1
HO2
HO03

HO04
HO05

uoo

Uo1

uo2

uo3

uo4

Uo0s

LoO

LO1

Lo2

Inherited source/base

D3 source reduct
Instrument applicability
Physical process

Common source parameters

Detector transport

H acceptance
H complement

U chart routing
Operational packet
Specialized equation

U acceptance/covariance
U continuation

U complement

CLFV source routing

Matching/output grades

RG/continuation

0 € Z,; all PCR-3 source equations, PCR-4 residuals, B15 applicability data, and the framed old core hold.
ActRedr,, Forgetps, 1, (0,Cnm,Cu, (L, {x) ~src Ha; no retuning or replacement.

For every frozen direct-search instrument j, mass, lifetime, flavour, topology, and release assumptions
return exactly one of applicable, ROOS, N/A, or update.

Applicable production, propagation, decay, displacement, and final-state maps form one source-coherent
completely positive event instrument.

Every H response uses the same mass spectrum, mixing/attachment, lifetime, threshold, and matching
data carried by the source point.

The source process is transported through the exact frozen efficiency/response object; no plotted-limit
interpolation replaces the declared acceptance relation.

Every active applicable H instrument passes its publication-defined likelihood or exclusion predicate.
First failure is localized as process, topology, response, likelihood, undefined, ROOS, source update, or
target update.

Operational, finite-submatrix, heavy-EFT, boundary, and open-system charts are partitioned before numeri-
cal evaluation; no generic channel is forced into a matrix chart.

Cact = (Norm, Leak, ZeroDist, Universality, EW, CC/NC, Cov, Cont) is evaluated on the complete physical
apex.

On an applicable finite-submatrix chart, N is the actual active block and NNt < I; on a heavy-EFT chart,
matching and truncation conditions are proved before n = %@@T is used.

The applicable public-data or global-fit acceptance is evaluated with its frozen covariance/correlation pol-
icy; overlapping fits are not multiplied.

Every licensed matter, NC, boundary, threshold, and RG/EFT continuation preserves the declared chart
and common source identity.

First failure is localized as operational closure, normalization, zero-distance, universality/EW, covariance,
undefined, ROOS, or update.

Every CLFV source is an admitted PCR-3 process or finite hybrid with coefficient formed before response
evaluation. The complete Warsaw chart and the target-scale electromagnetic chart are distinct source
objects.

On every admitted source-coherent electroweak or target-scale chart, matching retains every photon, Z,
H, charged-current, auxiliary, and boundary descendant and evaluates its old/H/U/L grades. The protocol-
indexed MEG-localized proposal is not an admitted chart: without a constitutive physical environment law
it receives SourceMalformed / open before any solved output grade is formed.

Continuations are evaluated only on admitted source-coherent charts and must retain every generated
old/H/U/L output. The MEG-localized proposal has no licensed support-preserving continuation algebra
and is excluded from the admitted comparison class.

uoISuUaIX3 A4TD / 2INS0|D-3ANDY / 91e1S-AARSH
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ID Object Exact requirement

L03 Physical amplitude The complete target-scale transition amplitude is derived from the admitted source operator and its phys-
ical matrix element; phase-space normalization and event transport are formed afterward. An auxiliary
colligation may represent only an already source-derived amplitude.

L04 Event response The amplitude is transported through the frozen MEG II signal/background instrument and publication-
defined likelihood.

LO5 L acceptance The active L response lies in the frozen 90% C.L. acceptance; exact zero is used only when source-defined.

X00 One source identity H, U, and L are projections of one source-coherent point; separately fitted parameters are not spliced.

X01 Mass/rank Direct mass, active spectrum, rank/nullity, thresholds, and effective matching agree on all common uses.

X02 Flavour attachment Charged-current boundary, active-heavy attachment, and CLFV flavour indices are one common typed
datum.

X03 Lifetime/continuation H prompt/displaced lifetime and U decay/leakage continuation agree.

X04 Matching Direct, EFT, electroweak-dipole, target-scale process, and loop charts share oriented matching only where
jointly applicable; no UV origin is inferred for the explicit electromagnetic process.

X05 Boundary/statistics Source/detector, near-detector, event-instrument, nuisance, and covariance records are compatible rather
than freely factored.

X06 Gauge/anomaly/vacuum One representation, charge, anomaly, vacuum, and deformation branch supports the full point.

X07 Higher incidence Every active three-way or higher source relation is represented before quotienting and satisfies its consti-

tutive equations.

uoISuUaIX3 A4TD / 2INS0|D-3ANDY / 91e1S-AARSH

€dG-dod



Heavy-State / Active-Closure / CLFV Extension PCR-5D3

X08 - common cone. The inherited and D3 diagrams admit one physical common-
cone apex; a tuple that is only pairwise compatible fails X08.

TOO - in-situ base routing. With all D3 cells physically present, the full old evaluator
returns exactly one of: the framed base packet, another exact PCR-5B packet, source
update, or target update. This routing clause is evaluated after S/H/U/L/X formation
and before restriction descends.

Let Res, p3 be the ordered tuple of these residuals after applicability routing. Define
Za,p3 = {x S g?lv)g : ReSa7D3(x) =0, Accyyr(z) = 1}.

The first-failure map FirstFail, p3 records the earliest active nonzero residual in the
displayed order; if no equation is applicable it retains the certified N/A or ROOS chart
rather than laundering it into pass.

5.2 Familywise specializations

For each concrete B15 skeleton, the D3 response system assigns an exact raw domain,
applicability vector, marginal and joint solution formula, lawful groupoid, and ordered
failure frontier. The following table records the six familywise specializations. It does
not assert that every member of the unbounded PCR-5B skeleton class has been solved
individually.

Amos Jay Maley 8
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Family Source variables/equations H/U/L response system Lawful groupoid and isotropy Exact complement / first separa-

tors

LAW Finite law/process terms, op- H production/decay process or certi- Fixed-boundary gauge/basis, process- Operator applicability, channel closure,
erator order, memory/nonlocal fied zero/ROOS; operational U channel; chart, scheme and lawful continuation memory, response order, boundary, L
kernel, boundary attachment, Q.p, other lawful L process, or exact arrows; isotropy stabilizes the com- process, or first failed X residual.
continuation and matching. zero; X00-X08. plete law, response and failure packet.

LOCAL Finite neutral-state spectrum, H instrument from the same mass/mix- Heavy-state unitary rotations within Mass/lifetime/topology, rank, row/col-
exact full mixing block, represen- ing/lifetime; applicable finite- degenerate sectors, fixed active- umn normalization, EFT applicability,
tations, Yukawa/mass tensors, submatrix or EFT U equations; HNL- boundary rephasings, chart and loop amplitude, threshold or matching.
production, decay, lifetime and loop/dipole/contact L equation; X00- threshold maps preserving the full
threshold. X08. packet; isotropy is the stabilizer of

spectrum and attachments.

HID Minimal active hidden support, H visible reduction/decay or zero; op-  Source-authorized hidden isome- Hidden support, trace completion,
Stinespring/isometric dilation, erational U loss/projection/closure; tries/Kraus maps, visible fixed- projection, leakage, memory, owner-
projection, ownership, memory, hidden-loop/effective L response or boundary arrows and chart maps; ship, response applicability or common
hidden threshold and continua- zero; X00-X08. isotropy stabilizes minimal support cone.
tion. and projection.

COMP Constituent diagram, derivation = H constituent production/decay; de- Constituent isomorphisms and dual Constituent loss, derivation failure,
map, retained support, collective rived U closure with constituents re- descriptions preserving derivation, re- threshold, response topology, match-
threshold, matching orientation tained; constituent/collective L pro- tained support and complete packet; ing, boundary or cross-incidence.
and boundary incidence. cess; X00-X08. isotropy stabilizes the constituent dia-

gram.

SOL Persistent profile, topological/pro- H profile excitation/decay; profile- Profile deformations and coordinate Profile existence, endability, deforma-
file charge, deformation branch, mediated U continuation; environment- maps preserving topology, endability, tion, closure, H/L response, boundary
endability, localized boundary coupled L transition; X00-X08. boundary and responses; isotropy is or cone.
and continuation. the profile stabilizer.

HYB Arbitrary lawful finite decorated  All marginal equations evaluated on Hypergraph isomorphisms, constituen- First failed constituent, gluing, cross,

hypergraph built from all source
sorts with Inflow/Fuse/CoCar-
ry/Project/boundary and higher-
arity relations.

one finite hypergraph; no marginal
source splice; all active higher rela-
tions and X00-X08.

t/dilation/profile arrows and gluing
automorphisms preserving the pointed
enriched core; isotropy is the full core
stabilizer.

higher, source-composition, matching,
boundary, response or cone relation.
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Theorem 5.1 (Totality of source-indexed D3 data). For every concrete B15 skele-
ton datum Hp,, the constructor ©®ps returns a well-typed raw domain, applicabil-
ity vector, marginal and joint residual systems, lawful groupoid presentation, and
ordered status/failure frontier. Every source point is assigned a formal status in
{N/A, Pass, Fail, Undef,ROOS, SU, TU}. This is a theorem about construction and typing;
it does not assert that every resulting symbolic solution object has been explicitly clas-
sified or that the global codescent atlas is complete.

Proof. PCR-3/B15 supplies the canonical skeleton code and inherited base datum. S00-
S01 preserve that index. HO0O-HO05, U00-UO05, L00-L05, X00-X08, and TOO each have a
frozen applicability predicate and status codomain, so the constructoris total as a typed
record map. The six family rows are exhaustive routing rules, with HYB retaining every
finite cross and higher incidence. Solving the resulting equations for the unbounded
skeleton class is a separate burden and remains open outside the marked records. [

Global-atlas boundary

The constructor

Hpo— Dp3(Hpy)
raw
= ( Fo.D3 APPF o D3y ZFoHs ZF,0Us ZFoLy ZFoHUL
U'r.p3,0Failpy ps3).

is exact and source-indexed. The corresponding supplementary data instantiate
the source-coherent loci used in the theorems below. The unbounded PCR-5B
skeleton class is not solved in full. Accordingly, the global D3 codescent atlas
and exhaustive disposition of every ¢ € QSSI¢ remain open; the exact results con-
cern the law-only and prompt-HNL base loci and the pure-submatrix marginal
obstruction.

6 Omne-point physical survival

6.1 Common physical apex

A D3 survivor is one physical object W € PhysMod; p; carrying the retained oscillation
channel, the three D3 instruments, matching, threshold, boundary, vacuum/deforma-
tion, gauge/anomaly, and every active cross relation. Marginally acceptable objects
cannot be spliced.

Theorem 6.1 (Constraint-preserving D3 realization). Let (0,() € Z, p3. Then the PCR-
3 semantic interpretation and PCR-4 common-cone data construct a single physical
apex W, ¢ ¢ such that every inherited, marginal, matching, boundary, cross, higher, and
common-cone residual vanishes. Conversely every semantic D3 survivor has a chart
representative of this form.

Proof. Source coherence fixes one active source diagram and one parameter object.
PCR-4 survivor equations provide inherited physicality. The D3 residual system forces
H/U/L response maps, shared mass/rank/flavour/lifetime data, oriented matching, and
common boundary/vacuum data to factor through the same source point. Higher inci-
dence is retained before quotienting. Soundness is direct; coverage follows from the
source-complete chart theorem. O
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6.2 No marginal splicing

If H, U, and L fits require different masses, mixings, lifetimes, threshold maps, or
boundary attachments, the cross/common-cone residual fails. Equal scalar limits from
separate charts do not produce one D3 object.

6.3 Physical nulls

Exact zero H production, zero closure defect, or zero CLFV amplitude is lawful only
when produced by the source and accepted by the target. Non-observation alone does
not create the zero; undefined or out-of-scope response is not a zero.

7 In-situ retained-oscillation transparency

7.1 Relative grading and ideal

For a framed base realization Wy and an enriched point Wy ¢, grade source/process/e-
valuator cells by old-target or D3-only output sort. Let Ip3(H, ¢) be the closed ideal gen-
erated by D3-only state, process, response, matching, boundary, failure, and higher-
incidence cells. A chart is transparent when no operation with a D3 input has an old-
target output and every old continuation preserves the grading.

Lemma 7.1 (Annihilation of D3-only cells by retained evaluators). For every primitive
old-target evaluator e, every licensed old continuation u, and every transparent physical
point,

&P W) =euWh), e (Ips(H, () = 0.

Every mixed evaluator term with at least one D3-only input and an old-target output
vanishes.

Proof. Induct on the frozen PCR-4/SCIC evaluator grammar. The primitive case is the
no-old-output formation rule. Products and tensor contractions preserve the grading.
Adjoints and functional calculus preserve the ideal. Finite higher incidence remains D3-
graded because its output sort was fixed before response evaluation. Matching and
failure continuations preserve the grading by target freeze. The no-repair deletion
algebra is inherited literally, so a D3 deletion cannot retune an old source kind or
recompute an old packet. O

Theorem 7.2 (Retained-Oscillation Transparency and Base-Conservativity). For every
framed PCR-5B/B15 realization Wy and every transparent D3 physical point Wy ¢,

(W) = 0a(Wr),  Zgee” (W) = Eosc(Wh).
Channel by channel,

ret ret del\ret del
Tface = Tfacea Rstand = Rstanda (Afr ) = Afr >

ret ret ret ret
Cact = Cact, Mmatch = Mmatch, Bbdy = Bbdya Fsame = Fsame-

No equality is defined by deleting, retracting, retuning, or re-evaluating after removal
of D3 structure.

Proof. Apply the annihilation lemma to the primitive factors generating the complete

frozen evaluator and its seven packet recodings. Packet completeness then yields the
stated equality. O
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7.2 Routing nontransparent points

A D3 cell that feeds an old output is evaluated in situ. If the old packet equals a valid
PCR-5B core, the enriched point is framed over that actual core. If the old target or
boundary changes, the status is target update. If a new base-active primitive appears,
the status is source update. Nontransparent points are never silently discarded from
source coverage and never called transparent corrections.

Corollary 7.3 (Restriction and no merger). The in-situ retained packet defines a nat-
ural standing-core restriction Rps : N(T5YY) — N (Tosc). D3-SCIC equivalent enriched
points have the same retained base class. No enriched class restricts to two distinct
base SCIC components.

8 Exact marginal and joint lift geometry

8.1 Connected-class fibres
For ¢ € Q5SIC, define
Ly(q) = N(Th) le\/’(Tosc) N (Tosc)lal, Lulg) = N(Ty) X,}/l\/'(TOSC) N (Tosc)lql,

Lr(q) = N(Tw) le\/'(Tosc) N(Tose)ld], Lpa(g) = N( Ag:yL) ><7\[(T(,sc) N (Tosc)[q]-

The joint fibre is a common-point homotopy pullback, not a set intersection of marginal
components.

8.2 Framed chart formula

For a representative n € N (Tosc)lq], let Z, x(n) be the solved source/response object in
band X € {H,U, L, HUL} with a frame Rx(y) = n. Then

Lx(g) = /( o ax)Tax ],

where Z(q) is the full B15 framed provenance category over the connected base com-
ponent. The integral retains base isotropy and source monodromy. Applying m gives
the exact coarse fibre.

Theorem 8.1 (Exact fibre decomposition). Every lawful D3 survivor occurs in exactly
one Lps(q); every lawful raw lift is assigned a total status; and

QTHYY) = H m0LD3(q)-
9€Q55°

The same statement holds marginally for H, U, and L.

Proof. Coverage is the candidate-completeness theorem. One-point survival defines
the solved chart objects. Retained transparency and routing make restriction total on
survivors. Connected base components are disjoint, so each enriched class belongs to
one fibre. The lift pseudofunctor and Grothendieck reconstruction from PCR-5C give
the groupoid equivalence; m; gives the coarse disjoint union. O
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9 Direct-state response

9.1 Production, propagation, and decay response

For each frozen instrument j, a source point induces
Respy ;(X) = Dj o T;(Prodx, Propy, Decay x, pum, 7, Finalx),

followed by the collaboration-defined acceptance predicate Accy ;. Production-only
and visible-decay charts retain different lifetime and topology semantics. Equal scalar
limits do not identify complete H packets.

9.2 Null and decoupling loci

A source with no direct-state production has an exact zero H response and passes the
null target when the zero is source-defined. On an applicable production chart, let
Ry j(m,g) be the exact transported response. Source formation fixes Ry ;(m,0) =0, and
the frozen response map is continuous in the source coupling on each compact chart do-
main. Since the publication-defined null-search acceptance contains a neighbourhood
of zero response, continuity gives ¢;(m) > 0 such that |g| < ¢;(m) is accepted. Compact-
ness gives a uniform positive minimum on every closed subinterval on which the chart
remains applicable. The corresponding mass, lifetime, topology, and response values
are D3-standing exactly when distinguished by the target packet.

Proposition 9.1 (Nonemptiness of the direct-state marginal). The law-only class qw
has an H lift with exact zero direct-state response. Every applicable source skeleton
with a continuously decoupling H coupling has nonempty accepted H submoduli. H
failure is therefore parameter- and source-specific; absence of a named HNL does not
eliminate a base class.

9.3 Direct/EFT separation

A direct state retains physical mass support, lifetime, production, decay, displacement,
and event topology. An EFT chart retains operator order, coefficient, scale window,
oriented matching, and truncation semantics. Matching is not identity, and a direct ex-
clusion in one topology does not exclude every EFT realization of the same low-energy
operator.

10 Active-sector closure and nonunitarity

10.1 Operational closure packet

The U evaluator is formed on the complete physical point from normalization, leakage,
zero-distance, universality, EW, CC/NC, covariance, and continuation records. Finite
matrix charts are specializations:

N = (I —-n)U, n= %@@T only on their proved heavy-neutrino/EFT loci.

A generic open-system, dilation, projection, decay, or boundary source is evaluated
through the operational packet and is never forced into a matrix chart.
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10.2 Applicable response charts

Let Ji be the frozen U-chart index and
Covy(X) ={j € Ju : Appy ;(X) = 1}.

An enriched source has U Pass exactly when Covy(X) # &, every applicable chart
passes, and every nonapplicable chart is assigned a certified N/A or ROOS status. ROOS
is neither zero nor Pass.

The 2023 full electroweak/flavour likelihood is wvalid only on its published
heavy/integrated-out response regime. The full 2023 electroweak/flavour likelihood
is valid only in its published heavy or integrated-out response regime, so its high-scale
numerical bounds are not applied to an on-shell 28-30 GeV state. The five-record low-
mass LFU vector, covariance, response formula, and acceptance relation are instead
fixed before source evaluation in the separate target amendment TU-D3-1.1, Low-Mass
Weak-Universality Target-Freeze Addendum. The amendment contains no prompt-HNL
mass, mixing, survivor, fibre, or cardinality conclusion. It fixes the primary-source
identity, the five records below, the covariance convention, the source-independent
applicability predicate, and the declared source-blind 95-percent Gaussian acceptance
rule before any carrier is evaluated.

10.3 Applicable low-mass universality response

For M > m., the calibrated heavy state is absent from pion, kaon, muon, and tau decay
phase space. The exact accessible-light-row norms are

(NNDee =1 ¢, (NNT)y = (NNT)r = 1.

Define
re=(1-— e)_1/2

and the five-component low-energy universality prediction

r(e) = (Rge,Rlﬁ,R;e,Rfﬂ,Rg)T = (re,re,re, 1, 1T

The TU-D3-1.1 experimental vector is
Texp = (1.0010,0.9978,1.0018, 0.9964, 0.9857)T

with covariance

0 0 0 0
.24 0 0 0

0 1.96 0.1064 —0.1092
0 0.1064 1444 1.7784
0 —0.1092 1.7784 60.84

The pion and kaon electron/muon ratios come from independent averages. To avoid the
source-identified full correlation among the three purely leptonic tau ratios, the target
retains only R}, from that trio. The nonzero off-diagonal entries are the published
correlations of that ratio with RT, and Rﬁ, together with the published hadronic-tau
correlation. Define

T—
Xtru(e) = (T(€) — Texp)’ Sy (X(€) — Texp)
and the frozen low-mass LFU acceptance by xipy < X§’0.95 — 11.0704976935. This is the

source-blind target rule declared in the addendum, not a reproduced collaboration
likelihood.
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Theorem 10.1 (Low-mass LFU response and uniform U margin). For0 < e < 5.02x 1075,
8.437 < xipy(e) < 8.445 < 11.0704976935.

In the whitened response norm,

inf d(c9"M(e),0 Accy) > V11.0704976935 — V/8.445 > 0.421.
€€[0,5.02x10-6]

Thus the complete low-mass LFU block has a uniform positive acceptance margin.

Proposition 10.2 (Completeness of the low-mass U response). Relative to the frozen
TU-D3-1.1 packet, the applicable quantitative response on the marked 28-30 GeV
electron-row source consists of the public atmospheric/reactor closure chart and the
five-observable LFU covariance block above. The ORCA tau-row chart, the combined
high-scale/Z-pole EW likelihood, and the integrated-out heavy-EFT charts fail their de-
clared source/scale applicability guards and are ROOS. A new direct low-mass Z-width
or additional collider-EW likelihood would be TU, not an unrecorded completion of the
present response.

Proof. Only the first three entries depend on r.. The displayed quadratic form is a
convex quadratic polynomial in r., so its maximum on the compact interval occurs at
an endpoint. Direct evaluation gives 8.444531 at e = 0 and 8.437146 at e = 5.02 x 1075, The
covariance matrix is positive definite, so the whitened-distance statement follows. [

For the prompt-HNL source below, the complete disposition is:

Frozen U chart Status Exact reason
Source-independent Pass One physical apex supplies exact normal-
operational closure ization, leakage, zero-distance, CC/NC,

covariance, and continuation data; the
quantitative low-mass LFU block is eval-
uated below.

Public atmospher-  Pass NNt = diag(1 —¢,1,1), N. > 0.9999949 >

ic/reactor submatrix 0.987, the off-diagonal row closures van-

chart ish, and the remaining rows are unit nor-
malized.

Low-mass pio- Pass The five-component response and co-

n/kaon/tau LFU variance frozen by TU-D3-1.1 give xjpy <

chart 8.445 < 11.0704976935 uniformly.

ORCAG6 a33 one- ROOS The publication varies the tau-row co-

parameter likeli- ordinate on a different source path; the

hood explicit source carries an electron-row
deviation.

2023 global ROOS The published combined likelihood as-

EW/flavour special- sumes a heavy/integrated-out response

ization regime and is not applied to an on-shell

28-30 GeV state. No numerical row from
that likelihood is reused independently.

Dimension- ROOS M < my and there is no integration-
five/dimension-six out scale separation. Direct-state,
heavy-EFT charts oscillation-closure, and low-mass LFU

responses are retained instead.
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Frozen U chart Status Exact reason

Any absent source- N/A The source lacks the corresponding

specific chart topology, detector primitive, or operator
branch by theorem rather than by failed
evaluation.

10.4 Source-first prompt-HNL base continuum with > =0

Fix the physical light spectrum m, PMNS matrix U,, and one gauge-singlet Majorana
carrier. Let
I = [28,30] GeV.

The raw source domain contains all (M, e€) € I); x (0,1) before target evaluation. For the
frozen ATLAS signal-response specialization, write

TP (M, e) = eTa(M),  Ta(M)>0.

This is the exact lifetime map of the declared response chart; it is not asserted as an un-
restricted exact full-theory total width of every realization of the displayed 4 x 4 source.
After source formation, select the response-specialized prompt-lifetime stratum

he
(0.2mm)T4 (M)

ep(M) =

The explicit source map therefore lands exactly on the interior ATLAS lifetime-response
point ¢4 = 0.2 mm; no downstream exclusion value is used to generate the source.

Let e = (1,0,0)T, SM = \/ﬁp(M), cyy = +/1 —Gp(M), and Dy = diag(cM,l,l). Define the
exact unitary

U4(M):< Dy U, sMe>.

—spelU, ey
With m, = UijJ, the exact mass blocks are

mL(M) = Dymy Dy + ep(M)MeeT,
mp(M) = SM(CMMe — DMml,e),
Mp(M) = ep(M)el'mye + 5, M.

The physical source is the gauge-invariant Weinberg-plus-one-singlet hybrid, and no
additional CLFV operator is present:

z=0.

A positive source decay channel gives the lower bound

R 2 175 2
fon) > SEM F(m“> ,

= 19273 ° \ M2
where
F(z) =1— 8z + 82 — ' — 1222 log =.

On Iy, F > 0.99988, so
0 < ep(M) <251 x 1076,

The ATLAS prompt result covers the frozen mass domain [8,65] GeV, contains the
lifetime-reweighted response interval c74 € [0.1,1.0) mm, and excludes electron mixings
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above 1.1 x 10~° throughout 15-30 GeV. The explicit source has the strict acceptance
margin

g =1.1x107° — sup ep(M) > 0.
Mely

In the normalized continuous chart coordinates define
M —-8GeV 656GeV - M 1.1 x 10*5—ep(M)
57GeV ’ 57GeV '’ 1.1 x 10—5

The lifetime coordinate has exact membership in the declared ATLAS response special-
ization and lies strictly inside its reweighted lifetime interval. Define

inf min
Mely

9H,app = } > 0.35.

grapp = Min{0.2 - 0.1, 1.0 — 0.2} mm = 0.1 mm > 0.

Thus the explicit source has a positive lifetime-domain applicability margin in addition
to the positive mass/mixing margin. No unrestricted full-source lifetime identity is
claimed.

The active block is
Ny = DyU,, Ny NI, =diag(l — ep(M),1,1).

The conditionally normalized visible oscillation kernel is exactly the PMNS kernel. The
U chart table above gives Pass on every applicable chart. The public oscillation margin
is

gU,OSC — ]\Jlglf (1 - Ep(M) - 0987) > O,

M

and the low-mass LFU response has the uniform Mahalanobis margin

guLru = V11.0704976935 — sup /X2y (ep(M)) > 0.329.
Mely

Because U,y = 0, every heavy contribution to 4 — ey vanishes exactly. The remaining
light-neutrino contribution satisfies the GIM bound

2
BR (/,L—>e'y)§< <6x10
v 327 m%/v

using the deliberately conservative Am?,, < 1eV>. Therefore
g, =15x1073 -6 x 107 > 0.

Gauge singlets add no anomaly, the scalar vacuum is unchanged, the exact mass La-
grangian supplies one common physical apex, and the threshold/matching interval is
compact.

Theorem 10.3 (Prompt-HNL one-point survivor continuum). Let
Rp ={(M,ep(M),z=0): M € Ipn}.

Every point of Ry, is a source-coherent one-point H/U/L D3 survivor. Every H/U/L mar-
gin is a genuine Pass margin; no ROOS coordinate is used positively.

Proof. The exact block formulas give a lawful source and exact diagonalization. The
source-to-response map lies exactly on the lifetime anchor of the frozen ATLAS re-
sponse specialization and has the displayed positive mass/mixing applicability margin.
The width bound places the complete mixing interval strictly below the ATLAS exclu-
sion envelope. The public oscillation chart and the covariance-complete low-mass LFU
chart pass with uniform margins, while every remaining frozen U chart is routed to its
exact ROOS or N/A status. The heavy CLFV factor vanishes by flavour orthogonality
and the light GIM response lies strictly below MEG II. The same Lagrangian, vacuum,
boundary, and matching data define one common apex. O
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Theorem 10.4 (Continuum of surviving base classes). Let ¢p(M) € Q5IC be the re-
tained PCR-5B/B15 class of the source at mass M. Then

{gp(M): M € Iy} Cimpp3
and the classes are pairwise base-SCIC-distinct. Consequently

‘impD3| > C.

Proof. The preceding theorem supplies one joint D3 lift over every M. Unequal masses
change the physical singlet threshold and oriented matching record retained by the
frozen M™atch channel. These changes are neither basis, gauge, phase, nor chart ar-
rows. The nondegenerate compact real interval therefore injects into the base im-
age. O

10.5 Complete pure finite-submatrix chart and exact marginal obstruc-
tion

Fix Mpiq = 1TeV I3, a source-determined lifetime, minimal charged-current source/de-
tector attachment, matching at 100 GeV, and the inherited electroweak vacuum. Let

d €[0.02,0.03] and
Ur— (VI=00, VeI
TN\ VeU, VI=46I)'

Its active block is Ny = /1 — 6 U,, and the event-complete instrument

1
£ =1 -08)&,

EL(P) = 2o (p) + 6> TrER 5(p)|2) (2]
B
is exactly trace preserving. The conditionally normalized visible kernel equals the old
PMNS kernel.

Theorem 10.5 (Pure finite-submatrix obstruction). On the complete pure finite-
submatrix source, the public submatrix chart is applicable and

Zrp(0) =2 V6 €[0.02,0.03],

because N, = 1 -6 < 0.98 < 0.987. Its H leg is ROOS at 1TeV, so this theorem is a
marginal U obstruction only. A chart-changing boundary or HYB lift is evaluated in its
actual U chart; no complete base-fibre elimination follows.

11 Charged-lepton-flavour response and source bound-
aries

11.1 Frozen event-response object

The L primitive is the MEG-II event-response packet for y= — e*+, including the pub-
lished signal, background, nuisance, detector, likelihood, and acceptance semantics.
A source point has L Pass when its complete source-defined amplitude and detector
transport lie in the frozen accepted response set. Physical zero, a null result, and an
unsupported mechanism are distinct statuses.
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11.2 Old-trace audit of the Warsaw (7}, source

The source-first Warsaw cell

QE% = (led™ ip)H By
matches after electroweak breaking to photon and Z dipoles:

v _
QL — EGLU”VMR(CWFW — SWZW) +ee

The Z-dipole term, together with the ordinary neutrino neutral current, produces the
source process
w—re+ 72" —e+v; + ;.

This is a neutrino-bearing source contribution and therefore enters the old target-
facing source trace.

Theorem 11.1 (Old-trace disposition of the Warsaw dipole). For the complete Q%
source,

Eold(QZ%) ?é 0.

The source is not an object of the same-base transparent CLFV subcategory. It is routed
to the actual source-modified/HYB PCR-5B core determined by its in-situ old packet, or
to target update if that packet is outside the frozen old comparison class.

Proof. The old source/boundary evaluator detects the nonzero Z* — vv incidence before
any deletion. Smallness does not imply SCIC equality. A dimension-six Q.z/Q.w photon-
aligned combination does not restore the theorem: the Q. component also carries
charged-W dipole incidences. Any ultraviolet completion that cancels all such source
outputs must be evaluated as a new intrinsic/HYB chart rather than assumed inside
the present fibre. 0

Theorem 11.2 (Old-trace disposition of a universal electromagnetic dipole). Let
Egniv(c) = ceo" PruF,, +h.c.

be physically active on any frozen old muon-parent source support. Then the source
interaction changes the physical parent decay law and therefore has a nonzero old
source-use trace on that support:

B (LY () #0 (¢ #£0).

It is not a calibration, nuisance, or lawful same-target redescription merely because
the induced rate lies inside an uncertainty interval. The point is routed to its actual
PCR-5B standing core or to target update. Only an independently source-environment-
coupled process with support disjoint from every old protocol can enter the same-base
theorem below.

Proof. The universal interaction adds a physical partial width wherever its source sup-
port contains a muon. PCR-1/PCR-2 lawful equivalence does not identify a changed
source interaction with calibration transport. The in-situ old evaluator therefore de-
tects the altered source law before any quotient. Numerical smallness affects enriched
acceptance, not source identity. O
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11.3 Boundary of the same-base CLFV route

The attempted same-base route proposed a target-scale electromagnetic process mul-
tiplied by a profile that was nonzero on a protocol labelled MEG and zero on old, H,
and U protocol labels. Protocol typing alone does not construct a PCR-3 environment
carrier. The frozen sources do not provide a constitutive environment action or exter-
nally sourced boundary equation, a physical apparatus-response law acting uniformly
across protocols, a complete vacuum/deformation solution, an environment-inclusive
MEG event kernel, or an inherited-continuation audit.

Theorem 11.3 (Source-coherence boundary for a MEG-localized proposal). Let PQ?I\VXEG

denote the raw typed protocol-indexed proposal. At the present source scope,
Statussrc (P, MEG) = SourceMalformed  or  NotReady,

according to whether the missing constitutive environment law is treated as a failed
source equation or as an explicit future source-extension burden. In either disposition
the proposal is excluded before the solved D3 candidate cover and contributes no H/U/L
solution object, no same-base fibre point, and no marked codescent node.

Proof. PCR-3 admits environmental and boundary carriers only after their constitutive
equations, active support, lawful operations, and physical interpretation are fixed. The
protocol-indexed profile supplies only a typed placeholder. It does not discharge source
coherence, physical common-cone realization, detector response, or continuation clo-
sure. Therefore it cannot enter Z, p3 or any active source-indexed record. The rejected
construction is retained only under rejected routes/ for provenance. O

Same-base fibre boundary

No concrete exactly old-transparent CLFV source is currently proved. The
manuscript therefore makes no claim that no£Lp3(¢) is infinite or continuum-sized
for any fixed base class. A future reopening must begin with a source-coherent
physical environment law or another exact same-base source whose complete
old/H/U/L/common-cone packet is calculated before response evaluation.

12 Simultaneous H/U/L realization

12.1 Joint solution object
For every B15 frame,
ZaHUL = Za,H Xga ZaU Xga Za,1, N {Rcross = Rhigher = Rcone = 0},
where (C, carries the shared mass/rank, flavour attachment, lifetime/continuation,

matching, boundary, vacuum, gauge/anomaly, and statistics/correlation data. This is
not a naive intersection of marginal accepted sets.

12.2 An explicit continuum of surviving base classes

Define
Q¥M = {q € QSSIC : Lpa(q) # o).
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Then im pp3 = Q33" by the PCR-5C restriction theorem. The explicit calculation deter-
mines the subset

QBT = {aw} U {gp(M) : M € I} C QFF,
with |Q%§rk| = ¢. The pure finite-submatrix chart supplies a marginal U obstruction but
no complete-fibre exclusion. No concrete same-base splitting support is established.

Theorem 12.1 (Continuum lower bound for the base image).
limpps| > ¢, |QUTHYM)| >«

No properness or exact-support theorem is claimed.

Proof. The prompt-HNL source family R, C Zyy, restricts to pairwise base-SCIC-
distinct classes indexed by the nondegenerate interval ;. The enriched quotient maps
onto its base image. [

12.3 No marginal inference

It remains possible for £y (q), Li(q), L1.(¢) all to be nonempty while £p3(q) is empty be-
cause the marginal lifts use incompatible sources, lifetimes, matching branches, or
covariance assumptions. Conversely a mixed HYB point can survive jointly even when
no pure family supplies the common source architecture.

13 Parameter descent and standing-visible coordinates

13.1 Parameter roles

Every parameter belongs, on each applicability stratum, to exactly one primary role:

1. source-defining and activity-bearing;
2. target-response or experimental nuisance;
3. lawful presentation, basis, scheme, or chart coordinate;

4. standing-visible enriched invariant or separator.

The same symbol can change role only across an explicit applicability or target-update
boundary.

13.2 Mass, rank, and threshold

MGNS5 requires rank, nullity, eigenstructure, and thresholds to be read on the quotient-
reduced physical carrier. Raw matrix size, diagonalization labels, and fitted masses
do not create standing. Direct-state mass support and lifetime are retained when the
target detects them. Matching orientation and EFT scale windows remain distinct from
direct-state identity.

13.3 Mixing and nonunitarity

MGNG requires independently standing carriers or boundary projectors and a lawful
common interface. A displayed N, 5, or © has standing only through an admitted clo-
sure, normalization, zero-distance, universality, or transition witness. Rephasing, ba-
sis, permutation, degeneracy, and redundant chart directions descend.
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13.4 CLFV nuisance and operator charts

Calibration, background, detector nuisance, and likelihood coordinates descend unless
they change a standing target consequence. Dipole, HNL-loop, contact, and other sec-
tors remain distinct when their process, continuation, applicability, or failure packets
differ, even if one scalar upper limit agrees.

Theorem 13.1 (Parameter-descent closure). The enriched packet descends through
every lawful source/response groupoid, retains every target-visible threshold, closure,
topology, CLFV, and failure difference, and admits no second classifier based on family
name, naturalness, operator dimension, or preferred ultraviolet interpretation.

14 No-repair source composition

14.1 Deletion profile
For a D3 survivor X with active source-block set K(X), define
Npzx : 255 (0,1, 1}

by deleting the complement of a constitutively well-typed subset while holding all re-
tained parameters fixed. No retuning, re-gluing, branch change, matching rewrite,
replacement source, or post-deletion response fit is permitted.

14.2 S/R/P/Y taxonomy

Minimal sufficient subsets are coded as single-route S, redundant R, partially syner-
gistic P, or fully synergistic Y. The code is derived from the deletion hypergraph, not
from the source-family label.

14.3 Explicit source dispositions

Stratum Typical code Exact meaning

Law-only unitary S The retained oscillation source alone

null lift realizes the null H/U/L target; delet-
ing it destroys the base target.

Prompt in-window S or P One HYB source fixes the light spec-

one-singlet mass trum and normalized kernel while

continuum the prompt heavy threshold varies;

every H/U/L response is evaluated on
the same source point.

Environment- SourceMalformed / The protocol-indexed raw term lacks

localized CLFV open a constitutive environment law and is

proposal excluded before the solved candidate
cover.

HNL-induced YorP Shared mass, mixing, lifetime, and

H/U/L common loop data may be jointly necessary;

chart deletion is evaluated without retun-

ing cancellations.
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Stratum Typical code Exact meaning

Hidden projection PorY Projection and boundary structures
plus boundary nor- can be jointly required for the U re-
malization sponse even when either marginal

source family survives elsewhere.

Theorem 14.1 (Source-composition exactness on explicit loci). Every explicitly solved
marked D3 stratum carries an exact no-repair sufficiency hypergraph and S/R/P/Y code.
The uniform compiler defines the corresponding object for every B15 skeleton, but the
complete source-organization atlas is not executed here.

15 Standing-coordinate interpretation

15.1 Relative witness algebra

Remove the frozen base witnesses from the enriched witness algebra and denote the
quotient-factorizing remainder by Wrgl. For enriched classes over the same base,

Sepis(y1,y2) = {(w,u) : wlu(y)) # wlu(y)), we WEY.

Minimality is claimed only where the primitive grammar is finite or well ordered; oth-
erwise the exact nonempty separating family is exported.

15.2 Coordinate classes

D3 separators fall into active-sector closure, hidden dilation/projection, rank/threshold,
source/detector continuation, direct-state process, CLFV transition, ultraviolet-only, or
joint/higher-arity classes.

Theorem 15.1 (Relation to oscillation standing). The proved marked loci exhibit:

1. Prompt direct-state base refinement: a continuum of genuine in-window HNL
sources passes H/U/L and is separated at base resolution by threshold and oriented
matching.

2. Pure-chart closure obstruction: the complete finite-submatrix source fails the
applicable U row-normalization chart on § € [0.02,0.03], without implying complete-
fibre elimination.

3. Nontransparent electroweak dipole: the complete Warsaw Q¢ source has a
nonzero old neutrino-source trace and is routed away from the same-base fibre the-
orem.

4. Environment-localized route rejected before candidate formation: protocol-
indexed support does not define a source-coherent physical environment; the raw
proposal is assigned SourceMalformed / NotReady and supplies no same-base separa-
tor.

5. Jointly unresolved general charts: arbitrary HNL-loop, boundary-modified,
electroweak-dipole, and general HYB sources can tie H, U, and L through common
mass, lifetime, threshold, and matching data. Their global source-indexed atlas
remains open.
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D3 establishes continuum base multiplicity and hence continuum enriched quo-
tient multiplicity. It does not establish a proper base image, a concrete same-base
CLFV direction, a universal CLFV attachment theorem, or a common generator.
The Warsaw and universal dipoles are explicitly nontransparent. The protocol-
indexed environment proposal is source-incomplete and excluded before candi-
date formation.

16 Overlap geometry on the explicit survivor locus

16.1 Pairwise and higher overlaps

For concrete B15 skeleton records a = (F,0) and b = (G, 7), the supplementary material
constructor forms

_ h
Oay = L'a,p3 X ~eore 't D3

with the complete retained, H, U, L, boundary, matching, failure, source-composition,
and common-cone equalizer. For a finite tuple J, it forms the direct higher object
with pointed-core frames, cocycle equations, the complete response vector, and explicit
RSOHe _ RI}igher —0.

16.2 Overlaps among the explicit survivor classes

Let 3™ be generated only by the law-only joint lift and the prompt-HNL mass con-
tinuum. The source-malformed MEG-localized proposal and the old-nontransparent
Warsaw/universal dipoles are excluded from the explicit survivor diagram. The pure
finite-submatrix object is retained separately as a marginal U obstruction, not as a joint
survivor.

The explicit equalizers are:

* the law-only object has its fixed base frame and joint H/U/L packet;

* two prompt-HNL objects are equal exactly when their threshold, oriented matching,
complete H/U/L packet, and physical frame agree;

* law-only and prompt-HNL objects do not overlap because their frozen threshold/-
matching packets differ;

* every finite higher tuple is nonempty exactly when all retained base frames, thresh-
old/matching records, H/U/L packets, and common-cone cocycles agree.

Theorem 16.1 (Codescent on the explicit survivor locus). The codescent of uglgrk is
the complete enriched standing-core groupoid of the executed law-only and prompt-
HNL calibration locus. It contains continuum many connected base components. No
same-base continuum multiplicity is asserted.

Global classification boundary

The unbounded class of all B15 skeletons, all skeleton-pair equalizers, and all
finite higher tuples is not solved here. The general overlap constructions are
defined, but

codesc(Ups) ~ N (THVL)
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is not established by the present analysis. The corresponding global classification
theorems remain open.

17 Failure and update structure

17.1 Total complement

For every raw lift, the ordered response system returns one status in
{N/A,Pass, Fail,Undef, ROOS,SU,TU}. The complement of the survivor locus is the
union of named source incoherence, physicality failure, response failure, undefined
response, response-out-of-scope, acceptance failure, source update, target update,
and inherited base complements.

17.2 No laundering

* A null direct search is not a no-HNL theorem.

* A nonunitarity bound is not exact unitarity.

* A CLFV null is not exact flavour conservation in every completion.

* Undefined or out-of-scope response is not zero and not pass.

* One failed presentation does not eliminate its base class.

* A new release, topology, detector primitive, or positive signal is target update.

Theorem 17.1 (Failure provenance on the evaluated loci). Every evaluated marked
empty locus or marked excluded parameter stratum carries an exact symbolic failure
certificate identifying the first active failed relation, certified ROOS/N/A routing, or
absence of a common H/U/L apex. A theorem covering every global empty fibre remains
part of unresolved D3-11 and is not claimed here.

18 Main theorem and physical interpretation

Theorem 18.1 (Main D3 continuum theorem). At the frozen D3 target and source
scope:

1. the prompt-HNL source family Ry consists entirely of one-point H/U/L survivors
relative to the frozen ATLAS response specialization and has a positive mass/mixing
applicability margin;

2. its retained base classes are pairwise SCIC-distinct, so | im pp3| > ¢ and |Q(THYL)| > ¢;

3. the pure finite-submatrix chart has an empty marginal U accepted locus on ¢ €
[0.02,0.03], without complete-fibre elimination;

4. the Warsaw and universal electromagnetic dipoles are old-nontransparent and are
not used for same-base splitting;

5. the protocol-indexed MEG-localized environment proposal is assigned
SourceMalformed / NotReady before candidate formation and supplies no solved
chart or codescent node;

6. exact same-base fibre multiplicity, global D3 fibre exhaustion, properness, global
overlap closure, and complete PCR-5E handoff remain NotReady.

Amos Jay Maley 25



Heavy-State / Active-Closure / CLFV Extension PCR-5D3

18.1 Comparison with D1 and D2

D1 and D2 prove full-base preservation and universal fibre splitting at their declared
scopes. D3 proves a continuum surviving base family and one exact marginal U ob-
struction. It does not establish same-base splitting and does not decide whether the
complete D3 target preserves the full oscillation base or selects a proper subset.
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18.2 Consequences and open questions

The prompt-HNL continuum proves that the D3 target does not select a unique oscil-
lation standing-carrier class and that the enriched quotient remains continuum-sized.
This differs from D1 and D2 in the coordinate tested, but not in producing a singleton:
D1 constrains absolute scale, D2 constrains conjugation/LNV response, and D3 estab-
lishes a continuum of classes compatible with direct-state, active-closure, and CLFV
records.

The present theorem does not determine whether every oscillation class admits a D3
lift, whether some complete base fibres are empty, or whether a fixed surviving base
class splits into several enriched D3 classes. The pure finite-submatrix family provides
a genuine U-chart obstruction, but chart failure alone is insufficient for complete-fibre
elimination.

Principal conclusions

Statement Conclusion Status
Fixed target and source THUCL-D3-1.1 over PCR-3/B15 Established
class
Prompt-HNL joint sur-  Continuum family on [28, 30] GeV Established
vival
Restriction image lim pps| > ¢ Established
Enriched quotient ‘Q(fggL)) > ¢ Established
Finite-submatrix U chart Empty accepted locus on [0.02,0.03] Established
marginally

Properness of the base = Undetermined Open
image
Fixed-base multiplicity = Undetermined Open
Complete D3 atlas and  Undetermined Open
joint handoff

\ J

19 Falsifiability and direct counterexample criteria

The principal claims can be revised only by a counterexample that preserves the fixed
target and comparison class while defeating a load-bearing implication. Representa-
tive possibilities are listed below.

Potential coun- Required construction Affected result
terexample
Failure of trans- A D3-only cell with a genuine old-target Retained trans-
parency output on a chart classified transparent, parency and re-
or an inherited continuation that does striction.
not preserve the grading.
Incomplete source A same-target D3 source architecture Source cover-
ontology outside the PCR-3 finite source sorts, op- age or the no-
erations, incidences, attachments, and extension conclu-
finite hybrids. sion.
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Potential coun- Required construction Affected result
terexample

Spliced joint sur- A purported H/U/L survivor whose One-point sur-
vivor records do not factor through one vival.

source-coherent physical apex.
Prompt-response A point in the prompt-HNL interval out- Continuum sur-
mismatch side the declared ATLAS response spe-  vivor theorem.
cialization or outside an applicable U/L
acceptance region.
Threshold-collapse A lawful base-groupoid arrow identifying Continuum base

counterexample unequal physical thresholds while pre- separation.
serving the complete oriented matching
packet.
Finite-submatrix An accepted pure finite-submatrix point Marginal U ob-
response error on § € [0.02,0.03], or failure of the public struction.

U chart’s applicability on the complete
pure source.
Target change with- A later search, CLFV channel, positive Target identity
out retyping signal, or covariance revision used with- and applicability.
out a new target identifier.
Auxiliary classifier A family name, naturalness criterion, ma- Same-scope
trix dimension, or preferred seesaw la- standing identity.
bel that changes membership beyond
the complete standing packet.

20 Scope and revision conditions

20.1 Conditions that would revise the result

The lower-bound theorems would require revision if any of the following were estab-
lished:

1. the target/source freeze omits an in-scope record or source architecture;

2. the publication-defined prompt width/lifetime map or ATLAS acceptance does not
apply to a point of Ry, or one operative U/L margin fails;

3. the pure finite-submatrix source does not satisfy its stated marginal U applicability
assumptions or an accepted pure point exists on [0.02,0.03];

4. unequal explicit thresholds or complete H/U/L response packets are identified by
an unlawful groupoid arrow;

5. a later empirical release or source primitive is admitted through an explicit target
or source update.

20.2 Limitations

The theorem does not imply discovery of an HNL, a unique singlet count, a unique see-
saw, exact unitarity, exact flavour conservation, CLFV independence, an exact global
D3 atlas, complete-fibre finite-submatrix elimination, a proper base image, universal
continuum splitting over every surviving base class, or a complete PCR-5E marginal
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handoff. It does not identify a marginal U obstruction with base selection, a explicit
chart construction with execution of the unbounded atlas, or a rejected source proposal
with an admitted same-base survivor construction.

21 Implications for joint neutrino-carrier closure

The D3 calculation contributes three exact inputs to the later simultaneous neutrino-
target analysis:

explicit mark ;;mark :
Hpgp = (RP’ QDS vZ/{DS ) Sepmarkv Faﬂmark)~

They consist of the prompt-HNL continuum, the associated explicit restriction-image
classes and overlap data, and the pure finite-submatrix marginal obstruction. These
inputs establish that the D3 target admits continuum many base classes and that one
specialized closure chart has an empty accepted interval.

They do not constitute a complete D3 marginal atlas. A full joint-target use requires the
unresolved B15-indexed source classifications, pairwise and higher overlaps, complete
support calculation, and fixed-base fibre analysis. In particular, the current D3 result
neither proves a common generator with the symmetry target nor determines whether
the complete joint neutrino target is singleton, finite, or continuously parameterized.

22 Conclusion

The heavy-state, active-closure, and charged-lepton-flavour extension does not collapse
the oscillation standing-carrier space to a unique class. A source-first prompt-HNL fam-
ily survives every applicable component of the fixed D3 target on one physical apex, pre-
serves its retained oscillation core, and varies a standing-visible threshold and oriented
matching datum across a real interval. The restriction image and enriched quotient are
therefore both at least continuum-sized:

: HUL,1.1
[im pp3| > «, ‘Q(TDg )‘ >

The analysis also isolates a genuine active-closure obstruction on a pure finite-
submatrix chart, while showing why that marginal failure cannot be promoted to elimi-
nation of an entire base class. Candidate same-base CLFV refinements either alter the
old source-facing trace or fail source coherence at the present scope, so no fixed-base
splitting theorem is inferred.

The result therefore locates D3’s strongest established effect in direct-state and thresh-
old/matching structure: the added target preserves continuum multiplicity while expos-
ing nontrivial closure constraints. Determining the exact support of the D3 restriction
image, the geometry of every lift fibre, and the relation of these coordinates to later
cosmological and symmetry targets remains the next classification problem.

A Notation and formal objects
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Symbol

Type

Meaning

Ips

Rp3

Lx(q)

sem
D3

pure
U,sub

B15 datum

solved object

groupoid

target-relative ideal
functor
groupoid

semantic support

pure-chart solution object

Exact raw source domain, equations, ap-
plicability, status, survivor object, lawful
groupoid, core map, packet moduli, prove-
nance, deletion, failure, separators, and
overlaps.

Source/physical/response solutions in
band X with all active predicates passed.
Lawful source, frame, gauge/basis, chart,
threshold, matching, and response pre-
sentation arrows preserving the complete
packet.

D3-only cells and finite closures with no
old-target output.

In-situ old standing-core restriction after
physical survival and routing.

Homotopy fibre over the full connected
base subgroupoid.

Base classes with a nonempty semantic
one-point HUL fibre; exact support not
classified here.

Empty accepted locus on the compact
deficit interval; not a full base-fibre ex-
clusion.
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B Familywise response structure

Family H chart U chart L chart Joint/cross equations Primary separators

LAW Zero/direct process, nonlo- Operational channel closure, Law/process dipole or exact Same law, channel, boundary, Closure/leak, mem-
cal production, or ROOS by normalization, leakage, mem- Zero. environment, and failure frame;  ory, operator order,
instrument. ory, decay, and source/detector no response-space splice. CLFV process.

law.

LOCAL Resolved neutral states, Finite N,n, © only on applicable HNL loop, dipole/contact, or Shared M,Y, ©, lifetime, thresh-  Mass/lifetime, rank,
masses, lifetimes, flavour locus; generic boundary/closure zero. old, loop and matching data. threshold, nonunitar-
attachments, production/de-  otherwise. ity, CLFV.
cay.

HID Hidden state, projection, visi- Hidden support, dilation, pro- Hidden-loop/effective transition Same hidden ownership, pro- Hidden support, pro-
ble decay, or no direct state.  jection, leakage, memory, ac- or zero. jection, matching, vacuum, and jection, leakage,

tive reduction. common cone. memory.

COMP Constituent production/decay Derived active closure with Constituent/collective CLFV Constituent retention and one Constituent support,
response or zero. retained constituents. process. source/physical apex. threshold, response

topology.

SOL Profile excitation/decay re- Profile-mediated closure/contin- Localized profile CLFV transi- Same profile, vacuum, boundary, Endability, profile
sponse or zero. uation. tion. and continuation. support, closure,

CLFV.
HYB Arbitrary finite direct/hid- Mixed closure, source/detector, Interfering finite CLFV mecha- Full finite higher incidence; pair- Joint/higher-arity,

den/boundary combinations.

hidden and EFT charts.

nisms.

wise agreement insufficient.

source composition,
matching.
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C Representative loci

Class/subatlas

D3 disposition

Proof witness

Diagnostic

qw law-only Wein-
berg

(M), M €
[28,30] GeV

Pure finite-
submatrix chart

Environment-
localized same-
base route

Survives

Continuum base
family survives

Marginal U re-
jectionon§ €
[0.02,0.03]

Unresolved

No resolved H state,
unitary operational U
packet, and the source-
defined light-neutrino

CLFV response remains

far below MEG II on

one physical base point.

Exact one-singlet
source; exact member-
ship at ¢ty = 0.2mm

inside the frozen ATLAS

lifetime-reweighting
domain; positive life-
time and mass/mixing
applicability margins;
complete U chart table;

exact L Pass; threshold/-

matching separation.
Complete source point;
applicable public sub-

matrix chart; N, =1-0 <

0.987; H is ROOS.

No source-coherent en-
vironment law, com-
plete common cone,
MEQG event kernel, or
continuation audit is
supplied.

Null-search lift; no
HNL selected.

Direct-state and
threshold/matching
base refinement.

Chart-level U obstruc-
tion only; no base
elimination.

No concrete same-
base CLFV refinement
theorem.

D Standing-coordinate summary
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Coordinate

Exact witness

Relation to oscillation

PCR-5E tag

Finite-submatrix active deficit

Prompt HNL mass/lifetime/topol-
ogy

Operational U closure
Environment-localized CLFV

route

Joint HNL H/U/L data

Complete pure source, exact active block, trace-
preserving hidden outcome, and applicable U row
normalization.

ATLAS prompt response specialization with

ct4 = 0.2mm, positive lifetime and mass/mixing
applicability margins, and physical threshold/-
matching packet.

Public oscillation closure plus the covariance-
complete low-mass pion/kaon/tau LFU response;
ORCA/global/EFT charts retain certified ROOS.
No admitted concrete witness; protocol-indexed
support fails the source-coherence and physical-
apex burden.

Shared mass, mixing, lifetime, threshold, loop,
boundary, and flavour attachment.

Marginal U obstruction only; full-fibre selec-
tion unresolved.

Base-visible threshold/matching refinement
with exact old restriction.

Retains source-specific closure rather than
a universal matrix ontology.

Same-base L refinement remains unre-
solved.

Jointly unresolved outside the explicit sur-
vivor locus; may have P/Y source composi-
tion.

closure-obstruction-submatrix

direct-state, rank-threshold

active-closure-chart-complete

CLFV-same-base-open

joint-synergy;
no-common-generator-yet
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E Dependency map

Source Imported role New D3 responsibility
PCR-2/PCR-4 Event-complete channel, D3 H/U/L residual system and com-
shared witnesses, one-point mon physical apex.
survival, fail-closed statuses.
PCR-3 Source-complete finite car- D3 source-chart specialization; no

PCR-5A/PCR-5B

rier ontology, activity reduc-
tion, finite hybrid closure.
Complete seven-channel
SCIC packet, exact base at-
las, B15 frames.

new source extension.

In-situ retained packet equality and
stratumwise D3 lift atlas.

PCR-5C Restriction, homotopy fibres, Phenomenon-specific H/U/L realiza-
no merger, codescent, fail- tion and exact base image.
ure provenance.

PCR-5D2 Physical amplitude realiza- D3 relative ideal, structural induc-
tion, split-anchored one- tion, and no deletion-defined restric-
point construction, in-situ tion.
transparency discipline.

MGN5/MGN6 Matrix/rank/mixing standing D3 threshold, nonunitarity, bound-

Frozen external
sources

This paper

and lawful quotient disci-
pline.

Direct-search, nonunitarity,
EW/flavour, EFT, and MEG II
response predicates.

ary, and parameter descent.

Exact applicability/acceptance solu-
tion objects; no unauthorized refit.

Pure finite-submatrix obstruction,
source-first prompt-HNL continuum,
complete U-chart disposition, and
overlap geometry on the explicit
survivor locus.

F Theorem synopsis

1. D3-01/D3-02. The target specification and semantic source coverage are established.

2. D3-03/D3-04. One-point physicality and in-situ retained transparency are proved on the
explicit prompt-HNL chart; nontransparent points route by their actual packet.

3. D3-05. Semantic marginal and joint fibres are defined exactly; complete source-skeleton
classification remains open.

4. D3-06. Parameter descent is established on the explicit charts.

5. D3-07.
charts.

Exact no-repair source-composition profiles are obtained for the explicit base

6. D3-08. |im pps| > ¢ and |Q(THYL)| > ¢ from a genuine in-window H/U/L survivor continuum;

no properness theorem is claimed.

. D3-09. The proved diagnostic is a marginal finite-submatrix U obstruction and a prompt
direct-state base continuum. The MEG-localized raw proposal is source-incomplete and
excluded before candidate formation; no concrete same-base CLFV direction is closed.

. D3-10/D3-11. The explicit base overlaps and evaluated failure frontiers are determined;
global overlap/codescent and fixed-base splitting remain open.

. D3-12. Only the explicit loci established here may be used in the subsequent joint-target
analysis.
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