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Abstract

We present a systematic and deliberately conservative synthesis of a 258-gate research archive on four-
dimensional gravity, Batalin—Vilkovisky (BV) guantization, Bondi-Metzner—Sachs (BMS) boundary
symmetry, infrared domains, and operator-theoretic completion. The archive contains exact finite
checkers for each gate, but a finite checker is not identified with a proof of an infinite-dimensional
theorem. We therefore separate four epistemic classes: (i) theorem-level statements whose hypotheses
and analytic domains are fully stated; (ii) conditional theorems; (i) finite algebraic or numerical

skeletons; and (iv) open or retracted extrapolations.

The strongest audited results are: the two-helicity quotient of linearized Einstein gravity; positive free
graviton guantization away from zero momentum; the classical BV master equation and a local, formal
causal-renormalization chain; a detailed classical BV—BFV/BMS boundary construction in specified jet
and edge categories; a massless radiation Hilbert complex; a sharp collinear Sobolev trace theorem; and
several no-go results showing that the standard angular L? Fock representation does not support the

actual order-zero collinear nonlinear block as a closable operator. For the diagonal trace
D, H'(S*J@H'(5?) —H'(S?)

we prove the sharp trichotomy

1 1
t= E:nnnclnﬁable, 7 <t = 1:closable but unbounded, £ = 1:bounded.

Pure supertranslation phases intertwine exactly on the intrinsic collinear incidence measure, while a
scalar complementary-series norm leaves only the candidate window 1/2 < T < 1; that window is not an

actual nonlinear Einstein—BY module.

The audit also finds decisive failures in a later imported chain. In particular, a Lagrangian Weyl
subalgebra was incorrectly treated as central; a nonconstant supertranslation multiplier was incorrectly
assumed to commute with angular smoothing; an order-minus-two resolvent was incorrectly declared
trace class on 5%; and a sharp-cutoff compression proposal, tail-probability bounds, and uncertainty
upper bounds were overinterpreted as self-adjoint truncation, dynamical barriers, and operational
discreteness. Consequently the archive does not prove a one-loop boundary QME, an interacting BMS
charge algebra, infrared-complete scattering, asymptotic completeness, black-hole information recovery,
or complete guantum gravity. The paper includes the proof routes, dependency graph, failure modes,

and a gate-by-gate evidence atlas needed for independent reconstruction.
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1 Purpose, scope, and rules of evidence

The long-term target is a complete physical theory of quantum gravity, not a formal Lagrangian and not

a collection of successful special cases. A candidate is represented by the package
T = {T-:I.' -ﬂ- m.' Eph'y‘s‘ ﬂI-|:|I'r3||*s..- 3 ﬂr}.' B.' 1EI:‘:.' !'IR-' D.' Sai.' El]

where the symbols respectively encode the domain, kinematics, gauge structure, physical states,
observables, dynamics, probabilities, parameters, regularization, low-energy embedding, operational
dictionary, and state or sector selection. Completion requires the conjunction of specification,
nonperturbative existence, positivity, gauge consistency, causal composition, observables, the
controlled GR+QFT limit, matter, strong gravity, cosmology, empirical contact, and global closure. No

weighted average is allowed: one missing necessary condition leaves the complete-theory claim open.

1.1 Evidenceclasses
For every claim C; we record
Ci=(5,D,A, L, E, F, qy),

where 5; is the statement, D; its domain, 4; its assumptions, L; its dependencies, E; the evidence, F; the

failure modes, and o; its status. The statuses used in this paper are:

Proved (P) A theorem with fixed objects, quantifiers, domains, and all analytic steps supplied.

Independent reconstruction remains a separate sociological requirement for final archive
acceptance.

Conditional (C}) A valid implication whose hypotheses include an unconstructed physical object or an
unproved analytic property.

Finite support (M) Exact finite algebra, truncation, or numerical evidence without a theorem controlling
the intended infinite limit.

Unknown (U) Aformal, heuristic, or incompletely specified claim.
Refuted [R) A stated quantifieris hit by an explicit counterexample or by an incompatible theorem.

Audit warning 1.1

A program can contain many correct lemmas while its advertised physical completion remains
unproved. Throughout, “checker passes” means only that the finite claims encoded by that checker
pass. It never silently supplies a wavefront theorem, an operator domain, a continuum limit, or a

physical identification absent from the proof.
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1.2 Archive and reproducibility boundary

The evidence archive contains 258 proof documents and 258 Python checkers. This manuscript is a
semantic audit over that archive. The gate atlas in Appendix A lists every proof file, its checker, its
method, and its audited scope. The source archive remains in status U until independent reconstruction;

this paper does not change that status by summarizing it.

2 Linearized gravity and the free quantum theory

2.1 The two-helicity quotient

Let 17 have signature { —,+, +, +) and let hm’ be a complex Fourier mode with nonzero null momentum

k. Linearized diffeomorphisms act by

h ~ by + k5 + RS iz)
The trace-reversed field }"'uv = hyy — %iqm.h satisfies the de Donder symbol equation
kih g, =0, k2 = 0. (3)

Theorem 2.1 (Linearized Einstein quotient)

For every nonzero future-null & in four-dimensional Minkowski space, the solution space of (3],
modulo (2), has complex dimension twao. It is represented by the transverse traceless helicity tensors
e, and ey, or equivalently helicity +2.

Proof.

Choose a null frame (&, €, ey, e5) with k- £ =— 1 and e4 - eg = §45. Expanding a symmetric tensor in
this frame gives ten coefficients. The four equations If“ﬁm =0 remove the components with an £

index. The four gauge parameters remove the four independent k -longitudinal components. The

trace relation removes the remaining scalar trace, leaving the two-dimensional traceless symmetric

tensor on span {ey, e;}. Explicit representatives are
+ g
e'=e;@e;—e;Rese”=e;Re+e; Dey.

Their classes are nonzero because a pure gauge tensor has at least one &k -factor, whereas these
tensors are purely transverse. Linear independence is immediate from their transverse 2 x 2 matrices.
The ADM count gives & spatial metric components minus four first-class phase-space pairs, hence two

configuration degrees of freedom, providing an independent count. o

2.2 Positivefree one-particle and Fock spaces

On the future mass shell N, write
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e dew dil,

=wiln),w>=0n € S dyfp)= ———
p=wfln)w>0,n i(p) 22)

Let Err = V. be the rank-two helicity bundle obtained above. The free one-particle spaceis
Hy = L3N, Er, du), (4]

with positive inner product. Bosonic second quantization gives I',(Hy). The proper Poincaré group acts
unitarily through the massless helicity representation, and the free Hamiltonian is multiplication by w

followed by second quantization.

Proposition 2.2 (Exact free scope)

Equation (4) gives a positive free graviton theory on the nonzero-momentum radiative sector. It
does not by itself construct the w=0 soft sector, an interacting Hilbert space, a BMS-invariant
vacuum, or a nonperturbative theory.

Proof.

Positivity follows fiberwise from the TT projector, whose image has rank two and whose restriction to
physical polarizations is the identity. The shell measure is invariant under proper Loreniz
transformations. The zero-energy endpoint is excluded from the stated domain, so no conclusion
about its completion follows. Interaction terms are absent; therefore no interacting operator-domain
assertion is part of the theorem. o

3 Effective field theory and regulated unitarity

For a connected gravitational diagram with L loops and vertices of derivative order d;, dimensional

analysis and graph topology give the superficial momentum degree
D=2+2L+ ) Nyd; —2). (s)

Proof of (5).

Each loop integral contributes four powers, each internal massless propagator contributes —2, and
each vertex contributes d;. Thus D =4L — 21+ z[ N.d;. For a connected graph, L =1 —V+1 and
V=3, NyhenceD=4(1—-V+1)—21+) Nd;=2+2L+}  Nfd;—2). o

At any fixed EFT order, only finitely many local operators contribute. With a finite causal regulator and a
Hermitian interaction, the perturbative unitarity recursion can be proved coefficient by coefficient. This
is not a UV completion: removal of the regulator, summability, and nonperturbative unitarity are

ceparate gates.
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4 Classical BV gravity and local cohomological control

4.1 The classical masterequation

For the metric g and odd vector ghost ¢, define
sg =L g, qquadsc = ;fr:, c]. (&)
The sign in the ghost equation is understood in the graded convention in which s is an odd derivation.

Lemma 4.1 [Off-shell nilpotency)
The differential in (6) satisfies s°g = s°c =0 without using the Einstein equations.
Proof.

The graded Jacobi identity gives SEE=§SI{E; g]=0 . For the metric, graded derivation and the

commutator identity for Lie derivatives give
1
Szg =5(L.g)= Log — E.lr‘cw L]g=0.

The factor 1/2 precisely compensates the two identical odd-ghost terms. o

Let & denote all fields and ghosts and &* their antifields. The minimal BV action

Sev=Seulg]+ J{g", Log) + [(c*, 36 o) (7)
satisfies (S Sgy) = 0.

Proof.
The antibracket Hamiltonian vector field generated by 5p, restricts on fields to 5. The identity (5, 5) =
0 is equivalent to the square of that Hamiltonian wector field vanishing. The field and ghost

components vanish by the preceding lemma. The antifield components vanish by diffeomorphism
invariance of 5gy and the Moether identity. No gauge fixing is used. o

4.2 Antifield filtration and characteristic cohomology

Filtering local functionals by antifield number decomposes the BV differential as s= 8+ y +--, with §
the Koszul-Tate differential and y the longitudinal gauge differential. The associated spectral sequence
separates equations-of-motion exactness from gauge cohomology. The archive proves several finite-jet
and symbol-level acyclicity statements using the Einstein symbol complex, Spencer cohomology,

curvature jets, and filtered lifting.

The proof template is uniform:

Page 1ofl



AUDTED BV—-BMS PROGRAM ENGLIZH EDITION

=

identify the principal symbol sequence at nonzero covector;

2. splitit into trace, gauge, TT, and Bianchi components;

3. compute exactness at each symbol degree;

4. use a filtered perturbation or jet-isomorphism argument to lift symbol primitives to finite jets;
5. recordthe characteristic classes that survive the lift.

These results are local and formal. They do not establish global topology, convergence of a jet expansion,
or a physical state space.
4.3 One-loop QME as an obstruction problem

Wwriting W = § + iM; + O(R?), the quantum master equation
%{WJ W) — ihAW =0 (8)
givesat order it
sMy = IAS. (2]

Thus AS must be 5 -closed, and its cohomology class is the anomaly obstruction. In an infinite-
dimensional theory A is not a canonical unregulated operator; equation (9] is meaningful only inside a
specified renormalization prescription. The archive's rigorous conclusion is therefore cohomological and
conditional: if the regulated local anomaly lies in a vanishing local BRST class, a finite local counterterm
restores the QME at that order. This does not prove a regulator-independent boundary QME or

convergence of the loop series.

5 Causal perturbative renormalization

The causal construction uses time-ordered products T, satisfying causal factorization. Assuming
products through order n — 1, the difference between two extensions of the distribution defining T, is
supported on the total diagonal and is therefore local, with degree bounded by scaling degree. The

Master Ward defect is likewise local. BRST nilpotency gives the Wess—Zumino condition
sA, =0. (10)

If the relevant local class vanishes, <A1, = sC,, and the finite renormalization T, = T,, — C,; restores the
identity.
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Theorem 5.1 (Formal causal induction, conditional form)

On a fixed globally hyperbolic background, for a specified field content and renormalization scheme,
vanishing of every local anomaly class through order N implies existence of time-ordered products
satisfying the Master Ward identity through order N.

Proof.

Induct on n. Causal factorization fixes T,, off the total diagonal. The extension theorem classifies the
remaining freedom by local distributions. The lower-order identities imply Wess—Zumino consistency
of the defect. Vanishing of its class supplies a local primitive C,,, whose subtraction restores the
identity without changing causal factorization. Repeating gives the claim through N. o

Remark 5.2

The theorem is coefficientwise and formal. It gives neither convergence in the coupling nor a
nonperturbative measure. It also does not identify the bulk local cohomology with a boundary BMS

anomaly class without an explicit bulk—boundary comparison map.

6 Infrared domains, closed range, and zero modes

6.1 The basicclosedrange obstruction
Let M, act on L%{{0,1), r dr) by (M f){r) = rf{r).

Proposition 6.1

M is bounded and injective, but its range is dense and not closed.
Proof.

Boundedness and injectivity are immediate. Let g, =1y, - Then g, = 1 in L?({0,1), r dr). Each g,

lies in the range, with preimage g,./r. If 1 lay in the range, its unigue preimage would be 1/r, but

— "= — = oA,
o ""2? ' g T

Hence the range is not closed. Density follows by truncation away from zero. o

This one-dimensional fact recurs in soft BRST homotopies, Krein pairings, and the attempt to form
ordinary cohomology rather than reduced cohomology. Weighted Hilbert scales can close one arrow but
generally alter the Lorentz action or exclude local smears. Rigged nuclear spaces accommodate formal
finite orders, whereas a single all-order Hilbert/GNS domain is obstructed by unbounded soft order and

frame scaling.
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6.2 Finite jets and the all-jet obstruction

For each fixed N, finitely many boundary jets can be placed in contractible doublets

q¢; = by, qquadqe; = c;, gquady = j = N — 2,

with a norm-one contracting homotopy. Thus the finite jet complex is acyclic and has closed range. In

contrast, frame scaling acts on the jth primal and dual jets with eigenvalues e¥% . Any normed

completion containing all jet eigenvectors has operator norm at least %! for every j, so no bounded

full-frame all-jet Banach/Hilbert representation exists. The strict LF direct limit remains a valid formal

test category but is not a normalizable all-order physical Hilbert space.

7 Classical null-boundary BV-BFV and BMS geometry

The boundary chain begins with Bondi data and the distinction between gauge directions and

asymptotic symmetries carrying charge. The archive constructs, within explicit finite-jet and edge

categories, the following objects:

6.
7.
3.
3.

the Bondi ghost map and radiative flux;
the cut cotangent extension and improved mass/memory variables;
corner and finite-normal-jet obstructions;

a moving-cut Stueckelberg edge variable f'n);

10.a filtered BV—BFV/AKSZ collar complex and modified master identity;

11.local Noether and constraint towers with their antifield matching.

The essential geometric identity for a supertranslation Tin) is

£ —F — T, qquadMy , = e Tl (11)
Define
v =D, —iwD,e. (12)
Then
vETM = M V) (13)
and, when frequencies add,
v irg)= (v g + £ (7 g). (14]

Page 1ofl
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Proof.

Differentiate e™“7f and use D, (f —T)= D,# — D;T. The two terms proportional to DT cancel,
proving (13). Expanding both sides of (14] proves the second identity term by term. o

These identities prove an exact pure-supertranslation transport statement. They do not prove that an
arbitrary nonlinear coefficient is parallel, nor do they fix the action on every background, Mellin weight,

ghost, or antifield.

8 Radiation fields and the first nonlinear boundary gate

The radiation transform realizes the positive-frequency physical TT sector as (4). Its two-point function is
positive on TT test data and carries an angular delta distribution. The ambient free BRST complex is a
finite-rank complex over each mass-shell point; on a compact positive-frequency core, its cohomology is
the TT bundle.

For two future-null momenta
p=w(1n),q=v(1m)
one has
(p+qPf =— 2wv(l —n-m). (15)

Thus p+q is null exactly when n=m, in which case p+q ={w+v){1, n). The leading boundary

nonlinear candidate is therefore a same-angle frequency convolution

[BoF](Q, n) = [C(0, @, n)F(e, n; 0 — w, n) dw. (16)

The map is well defined on smooth compact-frequency data, but the angular restriction is not
continuous on the standard two-particle I? space. This is not repaired by merely shrinking the operator

domain while retaining the same L? graph norm.

9 Massless BMS incidence and the sharp Sobolev trace theorem

9.1 Supertranslationselection and the failed raw pullback

Suppose a distributional bilinear kernel X{k;p, q) intertwines all smooth supertranslation phases.
Differentiating the phase relation at the identity gives

(o Tiny) —w, Ting) — w,Tn )} =0forallT £ = (5%). (17)

Consequently its support lies in

Page 1ofl
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Wy Oy = mPEﬂP +mq6ﬂq. (18)
For positive frequencies, smooth functions separate distinct points, so
Ny =My = Ny, qquUadwy, = wy, + W, i19)

Audit warning 9.1

Equation (139) is a necessary support condition. It is sufficient for intrinsic order-zero measures on
the incidence manifold, but not for arbitrary normal derivatives of delta distributions: multiplying a

normal delta derivative by a function vanishing to first order need notannihilate it.

Let
D NI =R, bk, p g=k—p—aq.
At a collinear zero (1M, w, v£), ToeN . = £+, hence
im D® = £+, gquadrank D® =3 < 4, {20

The standard transversality criterion for pulling back & therefore fails. A radiation or extension

prescription is additional data; it is notthe ordinary restriction of the ambient delta distribution.

9.2 Nonclosability on angular L?

In a local two-dimensional angular chart, choose

..... —x
&

). x(0)=1.

Then |l Fg"iz = 0(5°) = 0, while its diagonal restriction is independent of &. On a polarization chart
where the actual order-zero coefficient is bounded away from zero, B;F; = & = 0. Therefore the

minimal order-zero block is nonclosable on standard angular 12,

9.3 Sharp anisotropic row analysisin the equal-index case

On a torus chart, set

we(k)= (1+ KPS, qquad[DFl = ) Foy

pEZE

With domain norm qu we(pwe(q)IFy ? and output norm Zk w,(k)gyl?, the adjoint is

wp +q)

[(Diglsq = mﬁ-ﬁq'

For the normalized output coordinate, the squared row norm is

Page 1ofl
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i

K. (k)= wk) ZpEzz weloheslk—p) " 2

Theorem 9.2 (Sharp order-zero collinear trace)

The diagonal map onthe finite Fourier core has the following closures:

1
t= = not closable,
1
Ed—' t=1 closableand unbounded,
t=1 bounded.

If the output is only L?, boundedness holds exactly for t > 1/2. The same thresholds hold on §° and

finite-rank smooth bundles.

Proof.

For fixed k, the tail of the sum in (21} is IpI™* in dimension two. Thus each row has finite norm
exactly whent = 1/2. Ift = 1/2, every nonzero output Fourier coordinate produces an infinite adjoint

norm; the adjoint domain is {0} and the densely defined minimal operator is not closable. If £ > 1/2,

finite output Fourier vectors lie in the adjoint domain, which is therefore dense.

For boundedness one needs suppK.fl)< oo, Put N=2+ |k| and split the lattice into the two
endpoint regions Ip| = |k1/2 and |k — pl = |k|/2, the bulk where both are comparable to N, and the

far tail. The endpoint contribution is comparable to

AfN)= Z (1+ Ip?)7,
|pl=N
while the bulk and tail, after multiplication by wk), are G{Nz_zr'}. Matching lower bounds follow
from an endpoint subregion. Hence
N3 1f2<te],
K(k) = {log N, t=1,
1, t=1.
This prowves the equal-index trichotomy. Removing the output weight reduces the uniform estimate to
Cauchy-Schwarz for the convolution of (1+ |pl?)™" with itself, giving t > 1/2. Local Bessel-potential
norm equivalence, a finite partition of unity, and smooth bundle trivializations transfer both necessity

and sufficiency to 5°. o

9.4 Localized Wick lift and its exact scope

Choose compact input and output frequency windows U (T + 1) © J € {0, o=). The radial convolution is
bounded by Cauchy—Schwarz. Fort >1/2, the smooth compact-frequency, finite-harmonic one-particle
core lies in the adjoint domain of every fixed-particle component. Finite intersections remain dense, so

the localized isolated minimal Wick block is closable. For t > 1, the bounded coefficient gives
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I QrusPr = Cin—1)m 1, =¥ | ¥, . (22)

This does not supply a global soft endpoint, a common domain for all species, or nilpotency of the

complete interacting charge.

10 Lorentz intertwiners and the scalar candidate window

For scalar density weight w, the boost generator on zonal functions may be written
B, = (1— x°)d, —wx.

A rotation-spectral intertwiner K: Efw] — Ejw'] with eigenvalues r; satisfies, on the nontrivial shadow
branch w' =— 2 —w,

rjar _ 4T

T j+i—r

, T =w+1, gquadr; ~ Cj*. i23)

The invariant density pairing between Efw ] and Efw] turns (f, g); = (K.f, g) into an invariant Hermitian
form. It is strictly positive on the full regular scalar module for —1 < T < 1, degenerates at the endpoints,
and changes sign outside. Because its norm is equivalent to H, intersection with the trace closability

condition leaves
—e T ], [24]

Audit warning 10.1

Equation [24] is a norm-level scalar candidate. The actual metric, ghost, nonminimal, and antifield
legs need not have equal weights; their nonlinear bilinear Hom space and common domain were not

constructed. The window is not a proof of an interacting BMS charge.

11 What the long BV-BMS gate chain establishes

The gates from the first Bondi construction through the collinear theorem can be organized into seven

proof mechanisms:

12.Geometric completion: cut, corner, cotangent, and edge variables are added until the classical
presymplectic and Noether identities close in the stated finite-jet category.

13.8ymbol and support analysis: principal symbols, generator diagonals, and wavefront conormals
identify where products and pullbacks cease to be canonical.

14.Causalflocal cohomology: local counterterms can move a defect within its cohomology class but

cannot cancel a nonlocal or wrong-support component.
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15.Domain no-go arguments: shrinking tubes, point evaluation, and multiplication operators give

explicit nonclosakility or nonclosed-range sequences.

16.Representation transport: edge dressing can transport a graph unitarily between cut-dependent
fibers, buttransported and geometric vertices need not coincide.

17.Rigged/formal repair: nuclear or LF test spaces support coefficientwise products and filtered

homaological perturbation, while the corresponding Hilbert/GNS common domain may fail.

18. Provenance correction: channel parameters, momenta, sector characters, and Mellin weights are
distinct labels; identifying them without a bounded intertwiner is forbidden.
These mechanisms yield many valid conditional constructions and no-go theorems. They do not, in

combination, prove a complete quantum BY—BMS boundary chain.

12 Audit of the imported K75Z—K119 extension

The imported extension contains useful finite identities and several valid narrow observations, but its
principal physical completion claims do not survive semantic audit. This section records the decisive

points so that the paper does not inherit false theorems from passing checkers.

The K75Z-K77 no-go statements remain conditional on their selected induced module, collinear
diagonal block, and majorant hypotheses; they do not exclude a differently completed principal-line
direct integral or establish the full Einstein vertex. K81-K83 construct, at most, regularized distributional
multilinear forms and orderwise classical BRST skeletons on a smooth core. They do not supply a Kato-

closed form, a common interacting domain, or a complete classical BV-BMS master equation.

12.1 The K78 shiftimplementeris strongly continuous

The implementation actually writtenin K78 is
Uglfy = eiolafl|f),

The functional wy(W(f))= 67, can nevertheless be positive and symplectically invariant, with a
nonseparable GNS carrier. That is a valid abstract nonregular state; it does not imply discontinuity of
every supertranslation implementation. For g =1£g; ewvery basis vector therefore acquires the
continuous phase e t9gxf]  The orbit is norm-continuous on finite linear combinations, and uniform
boundedness of the unitaries extends strong continuity to the whole carrier. Stone's theorem then gives
a self-adjoint generator for this one-parameter shift implementation. A different action that moves
labels in a discrete basis can be discontinuous, but that argument does not apply to the displayed phase
implementation. The blanket K78 claim that supertranslations have no self-adjoint generators is

therefore refuted in its stated scope.
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12.2 The K80sector premise fails

Let WL, &) be the Weyl algebra and let L © X be Lagrangian. Although &l;..; =0, W{l) is not central in

the full Weyl algebra: fora conjugate [,

Ww(l)= ey Wil +1), Wil )W) = 5 “yrir 7).

Thus characters of W(L) do not provide a central decomposition of the full algebra. The claimed

reduction to a separable TT Fock carrier therefore does not follow. In the corresponding character GNS

construction, conjugate directions remain as mutually orthogonal £%(L) labels; they are not removed by

fixing a character on L. Thus the carrier is not the advertised TT-only sector, and every later argument

depending on that carrier is conditional at best. Moreover, W{I) connects different character fibers, so
these characters are not superselection sectors of the full algebra and the later cross-sector selection

rule loses its premise.

12.3 Angularsm oothing doesnotcommute with supertranslations

For Mrf = 7T £ and nonconstant T,
[Ag, My]f =(Amg)f +2V mr -V # 0. 125)

Hence J. =(1+ eA)™? does not commute with M. A checker that diagonalizes both in the same finite
basis assumes away the defect and cannot prove the Ward identity. The one-loop boundary QME
claimed after this step is consequently not established. Independently, the claimed finite remainder was
not derived from the Einstein metric—ghost loop kernel, and finite-dimensional Whitehead-type
vanishing does not establish the required local cohomology for the infinite-dimensional boundary
module. The all-order induction therefore has no valid one-loop base. A possible moving-cut repair
would instead require a separately constructed cut-dependent smoother satisfying Jo_rMr = M [;; that

covariance theorem is absent.

12.4The K85group law is not an interacting charge algebra

The Weyl relation and a stipulated Lorentz semidirect action define an abstract Heisenberg—semidirect
group. They do not derive renormalized charges from the BV action and boundary symplectic form.
Charge integrability, flux, field-dependent brackets, a common form domain, BRST descent, and the
relevant central-extension classification remain open. K85 cannot promote this definitional group law to

an all-order QME because its K84 base case fails.
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12.5 The resolventis not traceclass on 52

The eigenvalue of [, on angular momentum j is m; = {1+ j(j +1))~1 with multiplicity 2j +1. Therefore

oo oo
) 2 1
Z (2j +1}m; ~ EZ —=uoo,
- - b
j=0 j=1

Thus
Je €5\ Ey

for every € >0 : it is Hilbert—=Schmidt but not trace class. The trace-class premise used for Kato—
Rosenblum scattering and asymptotic completeness fails. The self-adjointness, common-domain, and

C?(A) hypotheses required for the separate Mourre route were not established either.

12.6 Dressingphases donot by themselves cancelsoft norms

K79 itself finds that the nonregular Weyl family need not have a Taylor expansion at k=0 . K86
nevertheless assumes y(xM)= e®¥™ and expands it order by order. For a generic character of the
discretely topologized group this continuity is not available. Even if such a continuous character is
imposed, replacing a Weyl operator by it produces a modulus-one c-number. Such a phase cannot
cancel a positive real logarithmic divergence in the magnitude of an amplitude without an explicit
real/virtual factorization theorem and coefficient matching. Defining a second-order amplitude so that
the optical identity holds is circular. Consequently the archive does not prove infrared-finite interacting

scattering or an optical theorem.

12.7 Cook decayand joint wave operatorsare absent

A combinatorial identity En X"ni= ¥ proves exponentiation only after the relevant diagrammatic

factorization has been established; it does not prove gravitational soft factorization itself. A local

dispersive estimate forthe free evolution does not by itself imply
| Ve~itHoy ||1= 0ft32)

for an angular smoothing or mome ntum-convolution operator V. In particular, a bounded ¥V commuting
with Hy gives a norm that is constant in time. K&7 supplies neither the spatial short-range/localization
estimate needed by Cook's method nor a self-adjoint interacting Hamiltonian to which a wave operator
could refer. Moreover, in the presence of massless—massive cross-interactions the joint wave operator
in K95 cannot be inferred as 0, @ 0,,. The massive-shell/ 7'z measure dictionary and free Lorentz

representation are valid, but interacting joint asymptotic completeness is unproved.
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12.8 Global anomaly, Higgs sectors,and CPTremain open

For the explicitly selected C*°(5?, R) > Diff{S?) and corresponding boundary conditions, the Smale route
can give Ty 2 I;; the ordinary projective component-group question then has H2(Z,, U(1))= 0. These
are conditional kinematic facts. They do not compute determinant- or Pfaffian-line holonomy, mapping-
torus phases, #-invariants, or the relevant bordism group, so the K90 global-anomaly conclusion remains

unproved.

Two standard local checks also survive. For a neutral four-dimensional Weyl fermion, A has no degree-
six. component that could supply a pure local gravitational anomaly polynomial. The one-generation
Standard Model arithmetic cancels U{1F, mixed gravitational-U{1), SU{2FU{1), SU(3)°U{1), and the
nonabelian perturbative anomalies, while an even number of 5U{2) doublets passes the Witten mod-
two check. These are textbook anomaly calculations, not a construction of matter coupling to the

boundary BV—BMS QME.

Likewise a gauge-dependent Higgs vacuum expectation value is not a gauge-invariant central observable
and cannot by itself label physical superselection sectors as claimed in K94. Finally, Hermiticity and a
finite-dimensional relation KSK =S™! do not establish interacting CPT; locality, covariance, the
spectrum condition, and the actual antiunitary implementation are still required. The standard 4D local-
anomaly arithmetic and the free massive representation facts survive, but their coupling to the

interacting BV-BMS5 theory has not been constructed.

12.9 The black-hole and cosmology blocks are interfaces, not derivations

Schwarzschild algebraic identities, the Rindler/KM5 single-mode algebra, fdmf'm logarithms, and the
elementary de Sitter mode equation are valid within their stated backgrounds. They do not derive
collapse, greybody factors, back reaction, information recovery, microstates, decoherence, or a

probability measure from the BV—BMS theory. These blocks are conditional interface specifications.

12.10 The oscillatorback-reaction chain requires retraction
If H; is self-adjoint and nonnegative and B is bounded self-adjoint, then
Hy=Hin @ 1+1 & Hoy
is self-adjoint on
Dom (Hip, & 1) N Dom (1 & Hy,),

and B & g is infinitesimally Hy-bounded. This is a correct conditional abstract theorem. More precisely,

if Hpse = gfp‘z +0?g?), then for every real x,
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H-= HD +xB @ q
is self-adjoint on the same intersection domain and

x? || BIF
==
20

The actual K&1 Einstein boundary block was not shown to be such a fixed bounded self-adjoint B, so this
is not yet a derivation of an Einstein back-reaction Hamiltonian. Separately, a decomposable operator
with essentially uniformly bounded fibers on an independently imposed compact regular g-domain is

bounded; this is only a cutoff direct-integral fact.

The subsequent stronger claims fail:

15.A sharp spectral projection P, = 1)4<, does not reduce p?. The compression P,HP, is not

automatically self-adjoint; a boundary condition and a domain theorem are required.

20.The Chebyshev estimate (1=} = 2(H_.M{0%r?) is a tail-probability bound, not a dynamical

barrier or an estimate on the normof H — P, HP,.

21.A negative smoothing eigenvalue does not by itself imply nonunitarity of a self-adjoint
Hamiltonian.

22.An upper bound on A4 is not a lower bound on measurement resolution. Differences of
uncertainty upper bounds at adjacent oscillator energies do not define a discrete operational
spectrum.

Therefore the claimed low-energy singularity isolation, effective area discreteness, and K120 barrier-
stability handoff are not proved.

One further narrow fact survives. If one independently postulates the carrier L#{{ — q., q,),dg) and the
multiplication observable A = A + xg with x = 0, then its spectrum is the continuous interval A, + [ —
q.. q.] and it has no point spectrum. This conditional spectral statement is neither a derivation of the

physical 4D area observable nor a spacing or dynamical-cutoff theorem.

13 Current theorem boundary and open obligations

The audited status is summarized in Table 1.

Audited status of the main research layers.

Layer Status Stronge st justified statement
Linearized Einstein gravity P Two physical helicities at every nonze ro null momentum.
Free grawviton Fock sector P, narrows Pasitive TT Fock space away fromo =0.
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Layer Status Stronge st justified statement
Gravity EFT P, ardenwise F::lwer::.:lunﬁrg and regulated coefficdentwise unitarity; no UV
completion.
Classical BV gravity P, lacal Off-shell BRST nil potency and CME for the stated field content.
Local causzl QME restorztion ¢ fformal Validwhen the specified local anomaly class vanishes; no
COMVErgence.
Classical null-boundary BV-BFY P/C byzate Explicit finite-jet and edge constructions plus no-go theorems.
Massless collinear nonlinear block P Mondasable on angular L; sharpequal-index Sobolevthresholds.
5calar complementary repair C MNorm-level window 1/2 < 1 <1; notan actual nonlinear BV module.
Cne-loop boundary OME after KB4 R/U Claimed proofusesthe false commutator [f, My ]=0.
Interacting charge slgebra and IR u Sector premise, dressing cancellstion, and scattering domains are
scattering nat established.
, N kine matic and Iy arithmetic iwes; physical
Global anomaly, Higes sectors, and CPT c/u EFF:J.W inematic an an::lma*,r-ar metic survives; physica
coupling and global reconstruction are open.
Black-holefcosmology blocks C/N Background identities and interface spedfications only.

Abstract ascillator coupling / Einstein
identification

Eelf-adjointand lowerbounded for postulated fixed bounded B; no

Pabstract/Uphysical | 45 Finctein derivation.

Complete quantum gravity u PO-0—F0-11 are not jointhy satisfied.

The next legitimate research gate is a correction and reconstruction gate, not the imported K120. It
must first fix the representation premise, construct the actual boundary reduced phase space and
gauge-invariant geometric observables, derive the nonlinear operator or closed form with its domain,

and only then revisit quantum Ward identities, scattering, horizons, or dynamical geometry.

14 Conclusion

The program has produced a substantial body of precise local, perturbative, boundary-geometric, and
operator-domain mathematics. Its strongest internally audited analytic result is the sharp massless
collinear trace theorem and its application to the actual order-zero Einstein—ghost boundary component.
The same audit that validates this theorem also blocks premature completion claims: formal BV
identities do not create an interacting Hilbert domain; finite skeletons do not prove infinite-dimensional

spectral statements; and background thermodynamic identities do not solve black-hole dynamics.

Accordingly, the present work is best described as an audited BV-BMS research program with rigorous
sector theorems and explicit obstruction maps. It is not a proof of complete quantum gravity. This
distinction is not rhetorical; it is the main mathematical output of enforcing theorem-level scope at

every gate.
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Appendix A Gate-by-gate proof and evidence atlas

The supplementary atlas is part of this manuscript. It lists every proof document, the associated checker, the proof mechanism, and the audited scope. For

space and auditability, line-by-line source derivations remain in the frozen proof files, while every proof route is represented in the atlas and in the thematic

derivations above.

Complete 258-gate evidence atlas. “Checker” identifies the finite executable skeleton; the final column gives the semantic audit and proof mechanism.

Gate Archived proof route

IR-BW-ALLIET-12 arbitrary order symbol exactness

E_W-MMME_ bondi ghost map and change gate
IR-BV-BM5CHARGE -
2EE

radiative flux and comer abstruction

TR-BV-BMSCHARGE -
28T shaar jot no go and adge ambedding

TR-BV-BMSCHARGE -
166 cut cotangent biv algabra

IR-BV-BM5CHARGE - . . .
284 supertranslation mass constraint matching

TR-BV-BMECHARGE - X )
28T improwved mass and memarny split

TR-BV-BMELHARGE - 2 shilt wraint
2812 angular shiftcanstrain

IR-EV-EHSCHARGE - mass loss reconstruction

1811

IR-DV-EMSCHARGE - raw angular mamentum constraint
2814 &
IR-Ey-EH REE- radial constraint and beta

28]

TR-Bv-EMS{HARGE - . .

e ratio lsmma greybady and hawking flux gate
IR-BY-BM5{HARGE - entropy bookkesping page time and information tension
2EK181 gate

IR-BV-BME{HARGE -

IEELET microstate interface and hair entropy gate

Checker

werity all jet_symbol.py

werity bondi_bms_ghost map.py

werity bms_radiative Flux.py

wverity bms_edge embedding . py

werify bms_cut_bfv . py

werity bms_mass_matching. py

werity bms_improved mass. py

werify bondi_amgul ar_shift.py

verity bondi_mass_loss.py

werity bondi_angul ar_momentum. py

wverify bondi radial constraint.py

werity bms_k1ed_ratio_lemma_greybody and_h
awking_flux_gate.py

werity bms_ k1@l entropy bookkeeping page t
ime amd_information tension_gate.py

verity bms_k182 microstate interface and_h
air_entropy_gate.py

Audited status and mechanism

Scoped localfformal BY theorem or conditional analytic gate; method: symbaol-
rank/jet exactness and filbered Efting

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
me thod: boundary symmetry, Ward identity, or repressntation caloulation

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
methad: explicit witness, incompatibility, or domain no-go

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
me thod: explicit witness, incompatibility, or domain no-go

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
me thod: direct algebraic, geome tric, or functional-analy tic proof route

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
me thod: boundary symmetry, Ward identity, or repressntation caloulation

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: soft mymptotics, weighted-domain, or zere-mode analysis

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
me thod: direct algebraic, geome tric, or functional-analy tic proof route

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functional-analy tic proof route

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
me thod: direct algebraic, geometric, or functional-analy tic proof route

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: soft mymptotics, weighted-domain, or zere-mode analysis

Conditional Hawking/greybody scaling inter face; not an exact lifetime theosoem;
me thod: badiground thermodynamic or horizon-interface caloulation

Thermadynamic bookkesping/interface; information recovery unproved; method:
badkgraund thermadynamic or horizon-interface caloulation

Mlicrostate-inter face counting only; no microstate construction; method : operator-
dommain, representation, or spectral argument

Page 1lofl
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Gate

Archived proof route

Checker

Audited status and mechanism

TR-BV-BMS{HARGE -
28K181

horizon row criticality and route selection gate

werify_bms_k183_herizon_row_criticality an
d_route selsction_gate.py

Unprowved horizon-row physical identification and no-go extrapodation; methad :
badground thermadynamic or horion-interface cakoulation

TR-BV-BME{HARGE -
2BK184

uyv interface spedification gate

werify_bms_k184_uwv_interface_specification
_gate.py

Specification/audit gate anly; no UV candidate accepted; method: direct algeshraic,
groametric, or functional-analytic proof route

TR-BV-BMELHARGE -
2BK185

cosmaological entry gate

werify_bms_k185 cosmological_entry gate.py

Cosmuological entry specification)badkground identities only; method: modelfinterface
ar continuum-limit caloulation

TR-Bv-BM5{HARGE -
2EK186

static patch algebra thermal reduction and hosizon ward
gate

werify bms_ k186 static_patch_algebra therm
al_reduction_and_horizon ward_gate.py

Static-patch finite algebrafinterdface; no global de Sitter theory; method: badeground
thermadynamic or horizon-interface caloulation

TR-BV-BMS{HARGE -
2BK187

pertur bation spectrum and quantum dlassical gate

werify_bms_k187 perturbat ion_spec Crom_and _
quantum_classical gate.py

Standard mode-equation skedeton; decoherence and data inter face open; methaod:
aperator-domain, repressntation, or spectral angument

TR-BV-BME{HARGE -
2BK188

empirical inter face spedification gate

werity_bms_k188 empirical_interface_speci+
ication_gate.py

[Em pirical protocod spedification only; no data analysis; methad: direct algehraic,
groameitric, or functional-analytic proof route

TR-Bv-BM5{HARGE -
2BK18%

ledger chackpaint and obligation graph gate

werity_bms_k18%_ledger checkpoint_and_obli
gation_graph_gate. py

Historical ledger/checkpoint hygiene gate; method: direct algebraic, geometric, or
functionakanakytic proof route

TR-Bv-BM5{HARGE -
2EK12

constraint bradeet coler nel obstruction

werify_bms_constraint_cokernel.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BME{HARGE -
2BK118

nonperturbative entry candidates constraints and
sulbyproblem gate

verify bms_k118 nonperturbative_entry_cand
idates constraints _amd subproblem_gate. py

Nomperturba tive-program speacification; no existence theorem; method: direct
algehraic, grometric, or functional-analytic proof route

TR-BV-BMELHARGE -
2BK111

truncated inter face theory specification and existence gate

werity_bms_k111 truncated_interface_theory
_specificetion_amnd_existence_gate . py

[Finite truncation madel anly; method: direct algebraic, geometric, or functional-
analy tic proof route

TR-Bv-BM5{HARGE -
28K112

uniform estimates and continuum Emit gate

werify_bms_k112_uniferm_estimates_and_cont
Lwsum_limit_gate.py

Conditional fixed-regulstor bounded-operator moded; physical Hamil tanian
unconstnucted; method: direct algebraic, geometric, or functional-analytic proof route

TR-BY-BME{HARGE -
2EK111

inter face werdict handoff and next layer gate

werify_bms_k113_interface_verdict_handefs_
and_next_layer_gate. py

Interface handofifspedlication only; method: direct algebraic, geometric, or
functisnal-analkytic proof route

TR-BV-BME{HARGE -
2BK114

generator decompactification and 55 continuum gate

verify bms_k114 generator_decompactificati
on_and_s5_ continmmum_gate. py

Riemann)logarithm facts plus conditional fixed-regulator model; methaod:
madel finterface or continuum-limit caloulation

TR-BV-BMELHARGE -
2BK115

angullar lorent: recovery and covariance verdict gate

werify_bms_k115 angular_lorents_recowery a
nd_covariance verdict_gate.py

Conditional representation estimate; no complete BMS dynamics; met hod : boundary
symimetry, Ward identity, or representation caboulation

TR-Bv-BM5{HARGE -
2BK116

badground dynamics entry gate

werify_bms_k116 backgromnd_dynamics_entry_
gate.py

Background-dynamics. program specification; method: direct algebraic, geometric, or
functionalanalkytic proof route

TR-BV-BMS{HARGE -
2BK117

single made coupling specification and selfadjointness gate

werify_bms_k117 single mode coupling speci
fication_and_selfadjointness_gate.py

Conditional abstract asdillator coupling; domain come ction required; met hod:
aperator-domain, representation, or spectral argument

TR-BV-BME{HARGE -
2BK11E

back reaction form verdict gate

werity_bms_k11E_back_reac tion_form_verdict
_gate.py

Refuted truncation/barrier inference; anly Chebyshew tail bound survives; methad:
direct algebraic, geometric, or functional-analytic proof route

TR-BV-BMELHARGE -
2BK11%

area spectrum inter face and single mode dosure gate

werify_bms_k11% areas_spec Urum_interface an
d_single mode closure_gate.py

Continuous multiplcation spectrum conditional; effect ve-disoreteness daim refuted;
method: operator-domain, representation, or spectral angument

TR-Bv-BM5{HARGE -
2EK11

coulombic news symplectic extension

werify_bms_coulomb ic_news _exbension.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route
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Gate

Archived proof route

Checker

Audited status and mechanism

TR-BV-BMS{HARGE -
28K12

hard flux endpaint wvalue obstruction

werify_bms_hard_flux_endpoint_obs truction .
By

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BME{HARGE -
28K13

shear value edge dynamical comphetion

werity_bms_shear_value_edge completion.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-BV-BMELHARGE -
2EK14

finiite normal jet dynamical no go

werify_bms_normal_jet_dynamical_no go.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or demain no-go

TR-Bv-BM5{HARGE -
2EK1S

projet cotangent topalogy no go

werity bms_projet_cotangent.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BMS{HARGE -
2EK1E

collar history cotangent obstruction

werify_bms_collar_history_cotangent.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BME{HARGE -
2BK17

finiite conormal edge no go

werify_bms_finite_conormal_edge.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-Bv-BM5{HARGE -
2BK1E

sohaley scale hamiltonian deamain

werify_bms_sobolev_scale domain.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-Bv-BM5{HARGE -
2EK1S

scale pomsonand kenent: oore

werity_bms_scale_poisson_lorentz.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or represantation caloula tion

TR-BV-BME{HARGE -

mass constraint scale brackets.

werity_bms_mass_constraint_scale_brackets .
By

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

TR-BV-BMELHARGE -

angullar matching undendeter mination

werity_bms_angular_matching gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -

ghobal angular equivariance gate

werity_bms_global angular_equivariance_gat
eopy

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BY-BME{HARGE -
2BK21

angullar metric order and E gate

werity_bms_angular_metric_order_gate.py

Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functional-analy tic proof route

TR-BV-BME{HARGE -

E stratum global BMS invariance

werify_bms_E_stratum_invariance.py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion

TR-BV-BMELHARGE -

coulombic pair equivariance no go

werify_bms_coulombic_equivariance no_go.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or demain no-go

TR-Bv-BM5{HARGE -

larent: coulsmbic hamil tonian completion

werify_bms_lorentz _coulembic_completion.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or nepresentation caloula tion

TR-BV-BMS{HARGE -

ghebal BM35 classical boundary BFY

werity_bms_global_bowndary_Liv.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion

TR-BV-BME{HARGE -

EH comer provenance gate

werity_bms_EH_corner_provenance_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
methaod: direct algebraic, geometric, or functionab-analy tic proof route

TR-BV-BMELHARGE -

extended EH adge action transgression

werify_bms_extended_edge_action.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -

bt balance and comer obstruction

werify_bms_boost_balance. py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go
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Gate

Archived proof route

Checker

Audited status and mechanism

TR-BV-BMS{HARGE -
28K38

collar BKEZ madified master

werity_bms_collar_aksz_bwldw.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or funchional-analy tic proof route

TR-BV-BME{HARGE -
28K31

standard EH BY restriction gate

werify_bms_standard EHW_BV_restriction_gate
SRy

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-BV-BMELHARGE -
28K312

EH collar antifisld matching gate

werity_bms_EW_collar_anti+ield_matching.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -
28K11

cotangent graph and EH Noether sphit

werify_bms_cotangent_graph_noether split.p
¥

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BV-BMS{HARGE -
2BK34

bare Komar mass projection gate

werity_bms_bare Komar_mass_gate.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

TR-BV-BME{HARGE -
2BK3S

linear shear supertranslation W gate

werity_bms_linear_shear_TW_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmestry, Ward identity, or nepresentation caboula tion

TR-Bv-BM5{HARGE -
2BK3E

Bandi countertenm WE flux

werify_bms_Bondi_c sunterterm_WE_+ lux. py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: local cohomology, causal induction, or subtraction analysis

TR-Bv-BM5{HARGE -
2BK17

Lorents counterbenm oocpde

werify_bms_Lorenlz _counterterm_cocycle.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: lacal cohamology, causal induction, or subiraction analysis

TR-BV-BME{HARGE -

mawing frame counterterm comple tion

werity_bms_moving_freme_counterterm.py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: local cohomology, causal induction, or subtraction analysis

TR-BV-BMELHARGE -
2BK3S

mestric antifield basioness gate

werify_bms_metric_antifield basicness.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -
2BK13

Finibe conmer bower no go

werify_bms_corner_UowWwer_no_go.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BY-BME{HARGE -

Tormal jet tower O matching

werity_bms_jet_tower_g_matching.py

Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: symbal-rank/jet exactnes=s and filber od fting

TR-BV-BME{HARGE -
2BK41

MNoether Delta?2 dosure

werity_bms_noether _deltal closure.py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

TR-BV-BMELHARGE -

Tull Noether constraint BFY

werify_bms_full_nosther_bfv.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -
28K41

Tull madified master tower

werity_bms_full_modified_master_tower.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BV-BMS{HARGE -

unrestricted locally conwvex nogoe

werity_bms_unrestricted_lcs_no_go.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BME{HARGE -

filvered scale BVEFRY

werify_bms_filtered_scale buvbfv.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
methaod: direct algebraic, geometric, or functionab-analy tic proof route

TR-BV-BMELHARGE -

boundary OME regulator gate

werity_bms_boundary_gme_regulator_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
methad: local cohomolagy, causal induction, or subtraction analysis

TR-Bv-BM5{HARGE -
2BK4AT

boundary micralocal generator diagonal gate

werify_bms_boundary_generator_diagonal gat
eopy

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route
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TR-BV-BMS{HARGE -

null pullback and inflow quotient gate

werify_bms_null_pullback_inflew_guotient_g
ate.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or funchional-analy tic proof route

TR-BV-BME{HARGE -
2BKAS

whysical TT radiaticn fisdd gate

werity_bms_physical tt_radiation_field_gat
ey

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-BV-BMELHARGE -

mawing out supertranslation completion

werify_bms_mowing_cut_supertranslations.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion

TR-Bv-BM5{HARGE -
2BK58

ambient BRST radiation gate

werity bms_ambient brst radiation_gate. py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BV-BMS{HARGE -
2BK51

linear radiation regul gate

werify_bms_nonlinear_radiation_regulator g
ate. py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

TR-BV-BME{HARGE -
2BK52

sobodey stratified renormali zation

werity_bms_sobolev_stratified rencrmalizat
Lon. py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: local cohomolagy, cousal induction, or subtraction analysis

TR-Bv-BM5{HARGE -
2BK53

intersacting forest relative cosfficent gate

werity_bms_intersecting_forest_relative co
efficient, py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: local cohomology, causal induction, or subtraction analysis

TR-Bv-BM5{HARGE -
2EKE4

balk collar boundary condition identifiability

werify bms_bulk_collar bowndary condition_
identifiability.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functional-analy tic proof route

TR-BV-BME{HARGE -
2BKSS

conformal calderon supertranslation gate

verify bms_conformal_calderon_supertransla
tion_gate. py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion

TR-BV-BMELHARGE -
2BKSE

edge connected mived calderon gate

werify_bms_edge connected mixed_calderon_g
ate. py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -
2BK5T

full graded calder on curvature gate

werify_bms_full_graded_calderon_curvature_
gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BY-BME{HARGE -
2BKSE

nonsplit cosymbol transgression gate

werify_bms_nonsplit cosymbol_trensgression
_pate.py

Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: symbal-rank/jet exactnes=s and filber od fting

TR-BV-BME{HARGE -
2BKSS

all order chain strictification lorente: dass gate

verify bms_all order_chain_strictification
_gate.py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion

TR-BV-BMELHARGE -
2BKS

lorent: covariant moving slab

werity_bms_lorentz _moving slab.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion

TR-Bv-BM5{HARGE -

knapp stein strict lorent: graded calderon gate

werify_bms_knzpp_stein_strict lorentz_grad
ed_calderon_gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or nepresentation caloula tion

TR-BV-BMS{HARGE -

first inter acting forest inflow identifiability gate

werify_bms_first_interacting_forest_inflow
_identifiability.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: local cohamology, causal induction, or subiraction analysis

TR-BV-BME{HARGE -

gauge fived EH pushforward counterterm nonuniquensss
gate

werify_bms_gauge §ixed EM_pusiforward_coun
terterm_monuniqueness . py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: kecal cohomology, causal induction, or subtraction analysis.

TR-BV-BMELHARGE -

strict BMS nudlear regulator pushforsand no go

werify_bms_strict_BMS_nec lear_regulator pu
shforward_no_go.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or demain no-go

TR-Bv-BM5{HARGE -

heat regulator relative restoration obstruction

werity_bms_heat regulator_relative restora
tion_obstruction.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go
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bulkinduced nonlocal cancedlation and nulll timeslice gate

fen_and_null timeslice.py

method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE - werity bms_generator_counterterm_causal QA Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
P sal DA ! - _ !

2BKES BEneralar countettenm noge P_no_go.py methad: explicit witness, incompatibiity, or domain no-go

TR-Bv-BMS{HARGE - werifty bms_bulk_indoced nonlocal cancellat Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;

TR-BV-BMELHARGE -
2BKET

finiite adige determinant and global holonomy gate

werity bms_finite edge determinant_amd_glo
bal_holomomy . py

Sooped diassicallanaly tic proof or conditional gate; no complete-chain
method: direct algebraic, geometric, or functicnal-analy tic proof route

upgrade;

muadified trace qap and endpaint gluing gate

_gluing_gate.py

method: direct algebraic, geome tric, or functional-analy tic proof route

TR-Bv-BM5{HARGE - . . . werity bms_finite full target Truncation o Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;

2BKEE Finte full target truncation n ga and fhession gaie o_go_and_hessian_gate.py method: st witness, ncompatisiity, or deman no-go

TR-Bv-BM5{HARGE - B . . werity bms_scale fredibolm_hessian_and_rela Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;

1BKED scale fredholm hessian and relative determinant gate Live_geterminant_gate . py methad: symbalrankfjet exsctnes and it ed Bfting

TR-BV-BMSCHARGE - i tic ditianal ] -chai ade;
. it 1 y obstructs werify bms_mass_constraint cy.py Sooped d.usu:.;l.l’aljdr ?fﬂ-ﬂl{ﬂll’ m g.uu_ na complete-chain upgrade

2EKE method: explicit witness, incompatibility, or domain no-go

IR-BV-BMSCHARGE - verify bms_modified trace _gap_and_endpoint | Scoped dassicallanalytic proof or conditional gate; no complete-chain upgrade;

cakulus choice and naive residue rejection

werify bms_k7la_calowlus_choloe_and_naive_
residue rejection. py

Scoped dimssical/analy tic proof or conditional gate; no complete-chain
method: direct algebraic, geometric, or functional-analy tic proof route

upgrade;

finiite history transfer supert race index gate

verify bms_k7las finite history_transfer_s
upertrace  index_gate.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain
method: direct algebraic, geometric, or functienal-analy tic proof route

upgrade;

2BKTIAE

Tull minimal BY Volterra spectral sequence gate

spectral _seguence_gate. py

method: direct algebraic, geometric, or functienal-analy tic proof route

TR-Bv-BEMSL{HARGE - B B . werity bms_k7lab K5 endpoint_determimant_1 Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
2EKTIAL K5 endpaint determinant fine metaplectic OME gate ine metaplectic QME_gate.py e thad: Jecal cohamalogy, causal induction, o7 subtraction anakysis
TR-Bv-BM5{HARGE - . werity bms_k7lac_strict Volterra OQME_cohlom Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
2EKTIAC strict Valterra OME cohamalagy gate ology gate . py iz thad: lecal cxhamalogy, cousal induction, or sublraction analysis
IR-Bv-BM5{HARGE - . werify bms_k7lad_actwal TT composite memor Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
2EKTLAD actual T eampasite mamary it gat y_lift_gate.py it st ssprgteties, sasighbed-dinriain, oe tavn-ratde At
TR-Bv-BMS5{HARGE - werity bms_k7lae full minimal Bv Velterra_ Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;

TR-BV-BMELHARGE -
2BKT1AF

two vertex onrder provenanos gate

werify_bms_k7lat_Uwo vertex_srdér _provenan
ce_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain
method: direct algebraic, geometric, or functicnal-analy tic proof route

upgrade;

Tiniite edige relative class detector image gate

5_detector_image_gate.py

method: direct algebraic, geometric, or funchional-analy tic proof route

TR-BV-EMSCHARGE - . . . verity bms_k7lag relative BV Hom_ lifting o | Scoped classicallanalytic proof or conditional gate; no complete-chain upgrade;
redative BY Hom Efting obstruction gate - - - ==

2BKTIAG & bstruction_gate.py mathaod: explicit witness, incompatibility, or domain no-go

TR-Bv-BM5{HARGE - werity bms_k7lah_finite edge_relative clas Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;

extermal source 'WZ extension dynamicalization gate

ion_dynemicalization_gate.py

method: direct algebraic, geome tric, or functional-analy tic proof route

TR-Bv-BMS{HARGE - . werifty bms_k7lai sobolev frechet gromped o Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;

2BKTIAT sabaley frechet grouped compietian na go ompletion_no_go.py methad: explicit witness, incompatibiity, or domain no-go

TR-Bv-BEMSL{HARGE - - . B - werity bms_k7laj_distributional polymomial Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
distributional pobgnomial forest variation - = -

2EKTIAD ! gate _forest_variation_gate.py e thad: lecal cohomalogy, cousal induction, or sublraction analysis

TR-Bv-BM5{HARGE - werity bms_k7lak_external source WZ extens Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
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TR-BV-BMS{HARGE -
2BKT1AL

ret arded W2 causal factorization cutoff gate

werify_bms_kTlal_retarded WZ_causal_facter
ization_cutetf_gate.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or funchional-analy tic proof route

starte ful Whey | unitarity cutoff Emit gate

werify_bms_k7lam s tateful Weyl wnitarity_c
wtedf_Limit_gate. py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: operator -domain, representation, or spectral angument

nonregular contact cutodf algehra gate

werify bms_k7lan_nonregul ar_contact cutef+
_algebra_gate.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

ane ooy exh b scheme universality gate

werity_bms_k7lao_one loop_exhaustiveness s
cheme_universality _gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BV-BMS{HARGE -
2EKTIR

product trace and arientation gluing gate

werify_bms_k71b product_trace and_gluing g
ate. py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

TR-BV-BME{HARGE -

principal symbal packet compatibility gate

werify_bms_kTlc_principal_symbol_packet_co
mpatibility_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: symbobrank/jet exactness and filber od fting

TR-Bv-BM5{HARGE -
2BK7ID

balk adge schur complament gate

werity_bms_k71d_bulk_edge_schuer_complement
_gate.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-Bv-BM5{HARGE -
2BKTIE

regulated boundary green din gate

werity_bms_k7le regulated boundary_green_d
tn_gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functional-analy tic proof route

TR-BV-BME{HARGE -
2BETIF

cotangent cross benezinian gate

verify bms_k71f cotangent_cross_berezinian
_gate.py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

dynamical mined forest subprincipal gate

werity_bms_kT1g dynamical_mixed_forest_sub
principal_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: local cohomolagy, cousal induction, or subtraction analysis

ghobal kerente partial diagonal determinant gate

werify_bms_k71h_glebal lorentz_partial diza
gonal_gate .py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or nepresentation caboula tion

TR-BY-BME{HARGE -
2BKTIT

S lation hard flux wolt

Torest gate

werify_bms_k71i_supertranslation_hard_flux
_volterra_gate.py

Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: lacal cohamology, causal induction, or subiraction analysis

TR-BV-BME{HARGE -
2BK71]

fimed frequency ttheat tadpole gate

verify bms_k71j_fixed freguency tt_heat_ta
dpole gate . py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

positive freg oy nornmal ordering gate

werify_bms_k71k_positive frequency normal_
ordering_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

bulk edge first nonlinsar order gate

werify bms_k711_bulk_sdge first_nonlinear_
order_gate . py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

shear supertranslation heat defect gate

werify_bms_k7im shear_sepertranslation_hea
t_defect_gate.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion

matched cotangent heat supertrace gate

werify_bms_k71n_ma tohed_cotangent_heat_sup
ertrace_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
methaod: direct algebraic, geometric, or functionab-analy tic proof route

independent edge polarization identifiability gate

werity_bms_kT1lo_independent_edge_polarizat
ion_identifiability_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

endpoint projectar state transport gate

werify_bms_k7lp endpoint_projector_state_t
ransport_gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: operator -domain, representation, or spectral argument

Page 1lofl




AUDITED BV-BMS PROGRAM

ENGLISH EDITION

Archived proof route

Checker

Audited status and mechanism

K5 endpoint quasifres state gate

werify_bms_kT1q_K5_endpoint_guasifree stat
& _gate.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: operator -damain, representation, or spectral argument

K5 mimed AK5Z inwerse oross gate

werify_bms_kT1r_KS_mixed_AKSZ_inverse_cros
a_gate,py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

K5 companion supertrace identifiability gate

werity bms_k71s_ K5 _companion_supertrace id
entifiabil ity gate .py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -
2EKTIT

mxss history BV pushforsard unit Berezinian gate

werify_bms_k71t_mass_history BV pushforwar
d_unit_Berezinian_gate. py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BV-BMS{HARGE -
2EK7I0

dynamical inflow cutedf rigidity minimal packet no go

werify_bms_kTlu_dynamical _inflow_cutedf ri
gidity_minimal_pac ket_no_go.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BME{HARGE -
2BKT7IV

mestric antifield direct vertex support gate

werify_bms_kTlv_metric_antifield_direct_ve
rtex_support_gate. py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -
2EKTIN

EH boundary covariance provwsnanos na go

werity_bms k71w EH_boundary_covariance_pro
venance_ivw_go.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-Bv-BM5{HARGE -

BKS? oross map dynamical guotient gate

werify_bms_k71x AKSZ cross_map dynamical g
wotient_gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functional-analy tic proof route

TR-BV-BME{HARGE -
2BETIY

proger BMS Volterra intertwiner gliing gate

verify bms_k71ly_proper_BMS_Volterra_intert
winer_gluing_gate. py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion

TR-BV-BMELHARGE -

minimal history multiplet order sign no go

werity_bms_k71:_minimal_histery_multiplet_
order_sign_no_go.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-Bv-BM5{HARGE -
2BK72

contact finite part kacality and input gate

werify_bms_k72_contact_finite_part_localit
y_amd_input_gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BY-BME{HARGE -
2BKT28

zerg doubdet ghost sheaf finite basis gate

werify_bms_k72a_zero_doublet_ghost_sheaf_+
inite basis_gate.py

Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functional-analy tic proof route

TR-BV-BME{HARGE -
2BK72R

frame doubdet relative nestri clion gate

verify bms_k72b frame doublet_relative res
triction gate.py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

TR-BV-BMELHARGE -
2BK72C

nonmal bundle radial order and projet reduction gate

werity_bms_k72c_nermal_bundle_radial_erder
_projet_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: symbobrank/jet exactness and filver ed Efting

TR-Bv-BM5{HARGE -
2BK72D

uw contact ir soft three nonmal category gate

werify bms_k72d_uv_centact_ir_seft_thres_n
ormal_category_gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: soft mymptotics, weighted-domain, or zero-mode analysis

TR-BV-BMS{HARGE -
2BKT2E

actual shear highest symbol order reduction noe go

werify_bms_k72e_actual_shear_highest_symbo
1_order_reduction_no_go.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BME{HARGE -
2BKT2F

positive weight radial KT later page gate

werify_bms_k72F positive welght_physical_ K
T_finite_seed_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: soft mymptotics, weighted-domain, or zere-mode analysis

TR-BV-BMELHARGE -
2BK72G

vandenmonded all degres physical KT quotient gate

werify_bms_k72g vandermonded_all_degree ph
ysical KT_guotient _gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -
2BKTIH

lorente spin weight Bt and coefficent sheaf gate

werify bms_kT2h_lorentz_spin_weight lift_a
mi_coetfic lent_sheaf_gate . py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or nepresentation caloula tion
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TR-BV-BMS{HARGE -
2BK72T

fieed EH angular Hessian symbeol and lecal splitting no go

werify_bms_k72i_fixed_EH_angular_Hessian_s
ymibel_and_lecal_splitting_ne_go.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BME{HARGE -
2BK72]

local Spencer Hessian compatibility and contact shstruction

gas

werify bms_k72j_local Spencer Messian comp
atibility_and_contact_obs truection_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BMELHARGE -
2BKT2K

arientation even scalar source exactness and magnetic
afigin gate

werify bms_k72k_orientation_even scalar so
urce_exactness_and_magnetic_origin gate.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -
2BKT2L

field Binear transport AKS? magnetic transgression gabe

werify_bms_k721_fleld linear_transport_iKS
Z_magnelic_transgression_gate,py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BV-BMS{HARGE -
2BET7IM

arder two one 5TF and typed Q&P identifiability gate

werify_bms_kTIm_order_two_one STF_and_type
d_QAP_identifiabil ity_gate.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

TR-BV-BME{HARGE -
2BK7IN

homagenaous supertransiation one fisld symbaol acydicity
gate

werify_bms_k7In_homogensous_supertranslati
on_one_field symbol_acyclicity gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: symbobrank/jet exactness and filber od fting

TR-Bv-BM5{HARGE -
2BK720

ariented source msmatch and P4 lorent: descent gate

werify_bms_k72o oriented_source_mismatch_a
md_P4_lorentz_descent_gate.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or nepresentation caboula tion

TR-Bv-BM5{HARGE -
2BKT72P

absolute cut primitive and ficed cut mapping cone gate

werify_bms_k72p absolute cot_primitive_asnd
_Fixed_cut_mapping_cone_gate,py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functional-analy tic proof route

TR-BV-BMSCHARGE -
2EKTIO

cut doublst retract and ficed labed chain map trichotoary
gate

verify bms_k72q_cut_doublet_retract_and fi
wed_label chain_map trichotomy gate.py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

TR-BV-BMELHARGE -
2BK72R

constant cut nonminimal gauge and physical Toost gate

werify_bms_k72r constant_cul_nonminimal ga
wge and_physical T_cost_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -
2BKT25

external T compensator and mmss constraint first dass gate

werify_bms_k72s_external_T_compensator_and
_mass_cons traint_first_class_gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

TR-BY-BME{HARGE -
2BK72T

fimed labed redative Ward cone curvature and KT gate

werify_bms_k72t_fixed_label relative Werd_
cone_curvature_and KT _gate,py

Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functional-analy tic proof route

TR-BV-BME{HARGE -
2BK720

rank one new edge curvature conversion and finite BFY gate

werify bms_k72u_rank_omne_new_sdge curvatur
e_conversion_amd_finite BFV_gate. py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functienal-analy tic proof route

TR-BV-BMELHARGE -
2BK72V

new edge AKS? prowenance ficed cut gauge and QAP sheaf
gate

werity_bms_kT2v_new_edge AKSZ_provenance_§
iwed cul_gauvge and QAP _sheat_gate . py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-BV-BMELHARGE -
2BKT2W

mixed polarization determinant and one loop category
dichotomy gate

werify_bms_k72w_mixed_polarization_determi
nant_and_one_loop_category_dichotomy gate .
Py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functicnal-analy tic proof route

TR-BY-BME{HARGE -
2BKTIN

wavefunction renaomali zation no go and contact doukbdet
exactness gate

verify bms_k72x_wavefunction_renormalizati
on_mo_go_and_contact doublet_exactness_gat
&Py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-Bv-BM5{HARGE -
2BKTIY

renarmalized label continuum and zero doubdet reduction

gate

werity_bms_k72y_rencrmalized_label continu
um_and_zero_double t_redoc tion_gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: local cohomology, causal induction, or subtraction analysis

TR-BV-BMS{HARGE -
2BK72Z

graded guartet lsakage and curved Lorent: QAP gate

werify_bms_k72z_graded guartet_leakage_and
_curved_Lorsntz QAP _pate. py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion
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balk cousal retract and independent edge e gabe

werify_bms_k73_bulk_ceusal_retract_and_ind
ependent_sdge sxtension_gate,py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or funchional-analy tic proof route

minimal causal edge packst and one loop OME gate

werify_bms_k7la_minimal_causal_sdge packet
_and_m_lmp_c_l‘lE_ gau.- [Py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: local cohomolagy. cousal induction, or subtraction analysis

all order causal boundary OME induction gate

werity bms_k73b_all order_causal bowndary_
QME_imduct ion_gate .py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
methad: local cohomolagy, causal induction, or subtraction analysis

TR-Bv-BM5{HARGE -
2EKT4

physical supert lLat ion canonical conversi
gate

werify bms_k74 physical supertranslation o
anonical conversion_trilemma_gate . py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BMS{HARGE -
2BKT4A

extermal B3 charge outer derivation and quantum it gate

werify_bms_kTda_ex ternal_BMS_charge suter_
derivation_and_guantum_li+t_gate.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or representation caloula tion

TR-BY-BME{HARGE -
2BKTAR

extemal source causal stability and tree guter it dichotomy
gate

verify_bms_k74b external_source_causal_sta
bility_amd_tree suter_lift_dichetomy_gate.

Y

Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or funchional-analy tic proof route

TR-BV-BMELHARGE -
2BKTAL

inver tible inflow rejection and relative small gaug e extermal
edge tres gate

werify bms_k74c_invertible inflow_rejectio
n_and_relative_small_gauge external_sdge ©
res_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functicnal-analy tic proof route

TR-BV-BMELHARGE -
2BK7AD

redative extennal CF one kop equivariant GME gate

werify_bms_k74d_relative external CE_ene_1
oop_equivariant QME_gate. py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: local cohomolagy, cousal induction, or subtraction analysis

TR-Bv-BM5{HARGE -
2BKTAE

ane kop quantum change and lacal central H2 gate

verify_bms_k74e_one_loop gquantum_charge an
d_local central H2_gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmetry, Ward identity, or nepresentation caboula tion

TR-BY-BME{HARGE -
2BKTAF

all order relative external OME and quantum charge
induction gate

werify_bms_k74F_all erder_relative_externa
1_OME_and_guantum_charge induction_gate, py

Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: lacal cohamology, causal induction, or subiraction analysis

regular wacuum no go and nonregular rero mode gns gate

verify bms_k75_regular_vacuum no_go and no
nregular_zero mode _gns_gate. py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

induced birs sector representation and hard range
separation gate

werify_bms_k7Sa_induced_bmi_seclor represe
ntation_and_hard_range_separation_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmestry, Ward identity, or nepresentation caboula tion

coherent dressing dosed range and centered covarianos na

g0 gate

werify_bms_k7Sb_coberent_dressing_closed r
ange_and_centered_covariance_no_go gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

general radial covariance and boundary atom necessity gate

werify_bms_k75c_general_radial_ covariance_
and_bounda ry_atom_necessity gate. py

Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: soft mymptotics, weighted-domain, or terd-made analysis

TR-BV-BME{HARGE -
2BK7SD

finiite jet boundary quartet and all jet hilbert no go gate

verify bms_k75d_finite_jet_boundary guarte
t_amd all jet_hilbert mo_go_gate.py

Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BMELHARGE -
2BKTSE

actual soft order unbounded tree homotopy gate

werify bms_k75e_ac tual soft_order _unbouwnde
d_tree homotopy gate.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: soft mymptotics, weighted-domain, or zere-mode analysis

TR-Bv-BM5{HARGE -
2BKTSF

reduced physical projector soft TT nondecoupling gate

werify_bms_k75F_reduced_physical_prejector
_soft_TT_nondecoup Ling gate.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: soft symptotics, weighted-domain, or tero-mode analysis

TR-BV-BMS{HARGE -
2BKTEG

resummed schur strata and ineguivalent nonm gate

werity_bms_k7Sg_ resummed_schor_strata_snd_
ineguivalent_norm_gate.py

Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geometric, or funchional-analy tic proof route
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2BKTSI

filtered quartet SR and hard positivity separation gate

ard_positivity separation_gate.py

method: direct algebraic, geometric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE - - B e - B werity bms_k75h_bowndary_atom_direct_integ Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
boundary atom direct al pasitivit d all jet gate - - - - - =

2BKTSH neany g ¥ andl all et ral_positivity and_all jet_gate.py methad: symbobrankfjet exactness and filtered Bfting

TR-Bv-BMS{HARGE - werifty bms_k75i_filtered_guartet SDR_and_h Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;

actual edge vertex weight selection and QAP domain gate

selection amd_ QAP domain_gate.py

method: direct algebraic, geometric, or functienal-analy tic proof route

TR-Bv-EMS{HARGE - nuclear soft order triphe and resummed common domain no werify bms_k75j_nuclear soft_order_triple_ Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
2BKTS] B amnd_resummed_common_domaln_no_go. py method: explicit witness, incompatibility, or demain no-go
TR-Bv-BM5{HARGE - . . werity bms_k75k_graph_domain_groupoid and Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
IEKTSK graph damain groupadd and camman carens ga Commen_core_no_go. py e thad: scplicit witness, incompatibiity, or domain na-go
TR-Bv-BM5{HARGE - . R werity bms_k751_direct integral_graph_Fock Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
IBKTEL direct integral graph Fock and constant smear no go _and_constant_smesr_no_ge.py method: explict witness, incompatiblity, or donsin no-go
TR-Bv-BMS{HARGE - B . B werity bms_k7Sm_drescing_ conmection contac Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
2BKTEM dressing connertion contact and unitary 1o g2 t_and_unltary_mo_go.py e thad: sl witness, incompati biity, or demain na-gs
TR-Ev-EMS{HARGE - flat singular superconnection and contractible cancsllation verity_bms_k75n_flat_singular_superconnect Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
ZBKTEN no go lon_amd_contractible cancellation_mo go.py method: explicit witness, incompatibility, or domain no-go
TR-Bv-BM5{HARGE - werity bms_k750_noncontractible dual edge Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
tractible dual edge sector and local smea - - - - - -
28KTEO framean e e o e sector_and_local smear_no_go.py methad: sl witness, incompatisiity, or deman no-gs
TR-Bv-BMS5{HARGE - werity bms_k75p_ac toal edge vertex_weight Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;

singular vertex dense core and oubic pole extension gate

werify_bms_k75q_singular_wertex_dense_core
_and_cubic_pole extension_gate.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain
method: direct algebraic, geome tric, or functicnal-analy tic proof route

upgrade;

ate.py

TR-Bv-BM5{HARGE - actual minimal BY typing and Koszul Tate reciprocal Hilbert werity bms_k75r_ac toal minimal BV _typing_a Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
ZBKTSR no go md_Koszul Tate_rec iprocal Hilbert_mo go.py method: explicit witness, incompatibility, or domain no-go
IR-Bv-BM5{HARGE - L B . B werity bms_k75s_hybrid rigged classical BY Scoped dlassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
2BKTSS hytirid riggesd clmaical BV and cananizal Laptasian ns ga _and_canenlcal Laplacian o go.py it it witsntas, Etorrgitiblity, v dierin m-go
TR-Bv-BMS5{HARGE - . werity bms_k75t_spectral_finite_part star_ Sooped disssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
28K75T spectral finfle part star and farmal QME Base changs gas and_formal QME base change_gate.py methad: leesl cohomolagy, causal induction, or subtiaction anthysis
TR-Bv-BEMSL{HARGE - . . werity bms_k75u_grouped pole_cancellation_ Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
28KTEU grauped pole cancellation and disgonal Fock Blackna g2 and_diagonal_Fock_block_no_go.py e thad: splict witness, incompati biity, or demain no-ge
TR-BV-EMSCHARGE - . .. B verity bms_k75v_fiberwise Fock_and Sobolew | Scoped classicallanalytic proof or conditional gate; no complete-chain upgrade;
2ETSY Firerwine Fock and Soboley trace repair insquivalence gate _trace_repalr_inegquivalence gate.py method: operator-domain, representation, or spectral angument
TR -EY - BMSCHARGE - transported Sobolew BMS vertex and fiberwise label :\:;iw:ﬁxizzmsw;tﬂ—am“le:;?ﬁ—v: Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
ZEKTSW recowery trilemma gate _gat; P!"'_ - - - method: explicit witness, incompatibility, or domain no-go

weri bms_k75x_actual_label provenance_mi
TR-Bv-BM5{HARGE - actual label provenance mived badeground Fock and BMS xed :Hazhgr_ § Teck and DME _hl:tertuhwr_ld Sooped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
ZBETEY intertwiner identifiability gate el'llI‘f'LHJLl ll‘.y_Eal.f .E}r - = = method: operator -damain, representation, or spectral argument
TR-BV-BME{HARGE - massless collinear Soboley trace and edge supertransilation ﬁ:ﬁ_m_h?lw_giﬁi;?l;tm [Emule; Scoped dassicalfanaly tic proof or conditional gate; no complete-chain upgrade;
ZBETSY Lorents gate - - - - - - method: boundary symmetry, Ward identity, or nepresentation caboula tion
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TR-Bv-BM5{HARGE -

actual weight census spin rigidity and complementary
window dlosure gate

werify_bms_k75z_actual_welght_census_spin_
rigidity_and_complementary_window_closurs_
gate, py

Conditional fived-module fcollinear theorem; no full Bnstein-module extrapolation;
method: explicit witness, incompatibility, or domain no-go

TR-BV-BMELHARGE -

bw kreiin cotangent quartet and minror rigidity gabe

werify bms_k76_bv_krein cotangent _guartet_
amnd_mirror_rigidity gate.py

Conditional fived-module fcolinear theorem; no full Bnstein-module extrapolation;
method: explicit witness, incompatibility, or demain no-go

TR-Bv-BM5{HARGE -

soft boundary coupling dichotomy and nonregular forcing
gate

werify bms_k77_soft_boundary coupling dich
otomy_and_nonregul ar_forc ing_gate . py

Conditional fived-module folinear theorem; no full Bnstein-module extrapolation;
method: soft mymptotics, weighted-domain, or zero-mode analysis

TR-BV-BMS{HARGE -

hybrid bers covariant state and continuity cost gate

werity_bms_kTE_lybrid_bms_covariant_state_
and_continuity cost_gate. py

Ielimesd: positive abstract Weyl example; blanket nonoontinuity dlaim refuted; method:
aperator-domain, representation, or spectral argument

TR-BV-BME{HARGE -

exponentisted birs ward and weyl dressed tower gate

werify_bms_kT9_exponentisted_bms_ward_and_
weyl_dressed_tower_gale.py

[Finiite fdafinitional Wey l-oovari ance skelaton; no dynamical Ward theorem; methad:
aperator-doemain, representation, or spectral argument

TR-BV-BMELHARGE -

minimal news compensatar no go

werify_bms_news_compensator_closure.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: explicit witness, incompatibility, or domain no-go

TR-BY-BME{HARGE -

fimed memory central decompasition and sector regularity
gats

werity_bms_kE8 fixed memory_central_decomp
osition_and_sector_regularily gate.py

Refuted in fulFWeyl scope: Lagrangian subalgsbea s not central; method: soft
mymptotics, weighted-domain, or rera-mode analy sis

TR-BV-BME{HARGE -

sector smoothing and form category gate

werify _bms_kEl_sec tor_smoothing_amd_form_c
ategery_gate. py

Conditional smoath-vore regullarized multiinear form onby; method: direct slgebraic,
geometric, or functional-analytic proof route

TR-BV-BMELHARGE -

Torm level master equat ion gate

werify_bms_kE2_+orm_level master_segualion_
gate.py

Conditional formal dassical BRST skelet on; method: direct algebraic, geometnic, or
functionalanakytic proof route

TR-Bv-BM5{HARGE -

compasition identification and dlassical form ome gate

werity_bms_kBl_composition_identiflcation_
and_classical_form_cme_gate.py

Conditional formal dassical compasition skeleton; method: direct algsbeaic,
groametric, or functional-analytic proof route

TR-BY-BME{HARGE -

ane keop form gme and boundary anomaly descent gate

werify_bms_kE4 one_loop_form_gme_and_bound
ary_anomaly_descent_gate. py

Refuted proof step: nonconstant phase does not commute with angular resohent;
method: lacal cohamology, causal induction, or subiraction analysis

TR-BV-BME{HARGE -
2BKES

form change algebra central extension and soft layer gate

verify bms_kES_form_charge_algebra_central
_extension_and_soft_layer_gate.py

Abstract Wey | semidirect group law; not an interacting change algebra; method:
boundary symmetry, Ward identity, or representation cakoulation

TR-BV-BMELHARGE -

adiabatic ir finite dressed amplitudes and fonm optical gate

werity_bms_kBE_adisbatic_ir_finite_dressed
_amplitudes_and_form_optical_gate .py

Unprowed: sector phase cannot supply FK cancellation; optical check dinoular; methad:
direct alg shraic, geometric, or functional-analytic proof route

TR-Bv-BM5{HARGE -

all grder ir exponentistion wawve operators and onoss sector
gate

werify_bms_kE7_all _order_ir_exponentiation
_wave_operators_and_cross_sector_gate. py

Unprowed: Cook norm decay and seH-adjoint interacting Hamiltonian absent; method:
direct algshraic, geometric, or functional-analytic proof route

TR-BV-BMS{HARGE -

sector spectral and asymptotic completeness. gate

werity_bms_kEE sector_spectral_and_asympto
tic_comple teness_gate.py

Refuted trace-class premise; osymptotic completeness unproved; method: direct
algebraic, grometnic, or funcional-analbytic proof route

TR-BV-BME{HARGE -

all order form gme induction gate

werity_bms_kES_all_order_form_gme_indectio
n_gate. py

Unprowed: all-order induction lades avalid one-loop base; methad: local cohomology,
causal induction, or subtraction analysis

TR-BV-BMELHARGE -

out stusdie lher g momentum improvement

werity_bms_cut_stueckelberg improvement.py

Sooped disssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functicnal-analy tic proof route

TR-Bv-BM5{HARGE -

boundary mapping class and global anomaly gate

werify_bms k%8 boundary_mapping_class_and_
global_anomaly_gate.py

Unprowved global-anomaly condusion; determinant-line bordism analysis absent;
method: local cohomology, causal induction, or subtraction analysis

TR-BV-BMS{HARGE -
2EK51

minimal scalar matter coupling gate

werify_bms_k%1_minimal_scalar matter_coupl
ing_gate.py

Ilimed: standard anomalyf representation arithmetic; interacting BY—BMS5 coupling
unprowed; method: direct algebraic, geometric, or functional-analytic proof route

Page 1lofl




AUDITED BV-BMS PROGRAM

ENGLISH EDITION

Gate

Archived proof route

Checker

Audited status and mechanism

TR-Bv-BM5{HARGE -

spinor coupling half integer rigidity and gravitational
anoamaly gate

werity_bms_k$2_spinor_coupling_half_intege
r_rigidity _amd_gravitational_anemaly gate.
By

Mlimed: standard anomallyf representation arithmetic; interacting BY—BMS coupling
unprowed; method: explicit witness, incompatibility, or domain no-go

TR-BV-BMELHARGE -
2BK53

gauge fisld coupling and chiral anomaly gate

werify bms_k53_gauge field coupling amd ch
iral_amomaly_gate. py

limed : standard anomalyfrepresentation arithmetic; interacting BY—BMS coupling
unproved; method: kecal cohomodogy, causal induction, or subtraction analysis

TR-Bv-BM5{HARGE -

alectroweak yukawa and wacuum superssls chion gate

werity_bms_k84_electrowesk_yukaws_and_vacu
um_superse lection_gate. py

Refuted physical identification: gauge-dependent Higgs VEV & not a central
obsarvable; methaod: direct algebraic, geometric, or functional-analytic proof route

TR-BV-BMS{HARGE -
2BKSE

timelile infinity massive asymptotics and joint completeness
gate

werify_bms_k95_timelike_infinity_massive_a
symptotics _and_jolnt_completensss_gate . py

Free massive representation facts only; interacting joint completensss unprowved ;
method: direct algebraic, geometric, or funchional-analy tic proof route

TR-BV-BME{HARGE -

opt reconstruction and spin statistics inter face gate

werify bms_kS6_cpt_recons truction_and_spin
_statistics_interface gate.py

Kinematic census anly; interacting CPT reconstruction unpraowved; me thod: dirsct
algebraic, geometric, or functionabanakytic proof routs

TR-BV-BMELHARGE -

sactor modal consolidation and fresze gate

werity bms_kS7_sec tor_model _consolidation_
amd_freeze_gate.py

Versionfcatalogue artifact; not a theory-completion theorem; method: direct
algehraic, geometric, or funcionabanalkytic proof route

TR-BY-BME{HARGE -

black hole entry horizon kinematics and thermality gate

werify_bms_kSE_black_hole_entry_horizen ki
nematics_and thermality_gate.py

Conditional badkground identities; formation and symmetry extrapolations unprowved;
method: badground thermodynamic or horizon-interface caloulation

TR-BV-BME{HARGE -

horizon loms bogoliubov and soft hair gate

verify bms_kS5_hor izon_kms_bogol iubsow_amd _
soft_hair_ gate. py

Single-mode thermal algebrafinterface; not a full Hawking derivation; method: soft
mymptotics, weighted-domain, or pero-mode analy sis

TR-BV-BMELHARGE -

lorent: mmss transformation and tangency

werity_bms_lorentz _mess_improvement.py

Sooped dimssicallanaly tic proof or conditional gate; no complete-chain upgrade;
method: boundary symmestry, Ward identity, or nepresentation caboula tion

TR-Bv-BM5{HARGE -

rotation aspect and flux

werify_bms_rotation_aspec.py

Scoped dimssicalfanaly tic proof or conditional gate; no complete-chain upgrade;
method: direct algebraic, geome tric, or functional-analy tic proof route

IR-BW-BR5T-3

clmssical master equation

werity_bv_brst.py

Scoped localfformal BY theorem or conditional analytic gate; method: direct
algehraic, grometric, or functional-analytic proof routs

TR-BV-CHAR-&

reducibility and characteristic cohomology

werity_gravity characteristic.py

Scoped localfformal BY theorem or conditional analytic gate; method: direct
algehraic, grometric, or functional-analytic proof route

IR-BV-COH-5

antifield speciral sequence

werity_bv_cohomology. py

Scoped localfformal BV theorem or conditional analytic gate; method: direct
algebraic, geometric, or functionabanakytic proof routs

TR-BV-COMPAT-14

low arder nonlinear compatib ity

werify_compatibility low orders.py

Scoped localfformal BY theorem or conditional analytic gate; method: direct
algehraic, gaometric, or functionak-analytic proof route

IR-BW-FILTER-13

filbered lifting gate

werify_filtersd lifting.py

Scoped localfformal BY theorem or conditional analytic gate; method: direct
algebraic, grometnic, or funcional-analbytic proof route

TR-BYV-FULLCHAR-T

Tull nonlinear kecal sectar

werify_fullchar.py

Sooped localfformal BY theosrem or conditional analytic gate; methaod: dirsct
algebraic, geometric, or functionab-anakytic proof routs

TR-BV-GAMMA- 28

longitudinal anomaly descent

werity_gamma_descent.py

Sooped localfformal BV theorem or conditional analytic gate; method: kecal
cohomology, causal induction, or subtraction analysis

TR-BV-HIGHCHAR-17

balk afn2 character stic

werity_bulk_atnl_characteristic.py

Scoped localfformal BY theorem or conditional analytic gate; method: direct
algehraic, gaometric, or functionak-analytic proof route

IR-BW-HIGHIET-&

symibod order reduction

werify_highjet_symbol . py

Sooped localfformal BY theorem or conditional analytic gate; method: symbol-
rank/jet exactness and filbered Efting
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Gate Archived proof route Checker Audited status and mechanism
TR-BV-HIGHKT - 18 figher afn and symmetry gats werify_higher_kt.py mm"::q“::m:m?;xmwzﬂ: gate; method: direct
IR-BY-IDEAL-16 symbol to differential ideal verify differential_ldeal 1lifting.py mtﬂTsZ?;uT:;:MdMJ analylic gate: mathad: symbad-
TR-By-1ETIS0-15 nonmal metric curvaturs jots werity_normal_jet_isomorphism.py mtﬂ:';:?;::“;;:”dm‘ analytic gate; methad: symbal
TR-BV-FROLONG-11 thind profangation werify_prolongd. py miﬂ:::?;:ﬁ“;;:”dm‘ analytic gate; methad: symbol-
IR-BV-QME-4 ane lsap consistency and anamaly gats werify_gme_ancmaly .py T M-_:T: ﬂfﬁ“::::r;::ﬂ"::ﬂ" gat:; method: local
IR-EV-REMORM-21 causal by renoomali zatian werity_causal_bv_renormelization. py T '"'“"H;':: :.1:-11:::::‘:;:::1:1“ gate; mathasd: lacal
TR-BV-RIGGED-25 larents rigging and koss tame gate werity_rigged_soft_scale. py mﬂ::mﬁr::;:;::r;:ﬁ gate; method: baundary
TR-BV-RIGHICK-26 wick coposition and 2o made ohstruction verlfy rigged wick obstruction.py mﬂ:mm“m“m‘ analytic gate; methad: explicit witness,
TR-BV-SOFTDOM-23 weighted brst scale and tame gate werity_seft_demain_scale. py mm“:;“i:m:ﬂf:&“ﬁ:: gate; mathad: direct
IR-BV-SOFTINT-24 | tree softna go and ansotropic domsin verify_soft_interaction_demain.py Mﬂ:mﬂ“MdM‘ analytic gate; methad: explicit witness,
IR-BY-5SPEMCER-3 snstein symial compl werify_einstein_symbol_complex.py miﬁ:“;:?;:ﬁ“;;:”dm‘ analytic gate; methad: symbol-
IR-BY-STATE-22 farmal brst states and salt damain gats verify_formal_brat_states . py mw&:ﬂﬂ;ﬁ: ":;f::":' anayLic gate; methad: aperatar-
IR-BY-5YM-15 natural vari atianal symime tries werlfy_natural_symmebry.py mm":;ﬂ:m:ﬂfﬁ:&“ﬁ:: gate; methad: direct
TR-BV-WEYLIET-18 first projangations werify_weyl_jet_modules.py mtﬂ:::n:;:::::”dm‘ analytic gate; methad: symbal
IR-BV-ZEROMODE-27 | boundary brst cocycle and vacuum gate werity_ero mode boundary . py Scaped localfformal BY thearem ar conditional anslytic gate; methad: direct
algehraic, gaometric, or functionak-analytic proof route
TR-EFT-POWER-1 gravity eft power counting verify eft_power_counting .py r;::;ﬂﬂiﬁ:{::mmw::ﬂ . s metfad: divect
Orderwizse EFT thearem; noUVinonperturbative completi on; methaod: saft

TR-EFT-UMIT-2

regulated unitarity and soft sector

werify_eft_unitarity.py

amymplotics, weighted-domain, or zera-mode analy sis

TR-FP-QUANT-1

free grawiton quantization

werify fp_quantl.py

Proved in the stated nonzerg-momentum free sector; method: direct alg sbeaic,

graametric, or functional-analytic proof route

linzarized gravity proaf

werity_lprl.py

Proved in the stated nonzerg-momentum free sector; method: direct alg sheaic,

geoametric, or functional-analytic proof route
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Appendix B Independent reconstruction checklist

For each theorem selected for external reconstruction, an auditor should:

23.freeze the exact proof and checker hashes;

24.restate the domain, quantifiers, and external lemmas independently;

25.reproduce the analytic proofwithout using checker output as a lemma;

26.run the checker and confirm that it tests only its declared skeleton;

27.vary the regulator, chart, basis, and finite cutoff where applicable;

28.test whether the physical identification is invariant under field, gauge, and representation changes;

29.register a downgrade immediately if any necessary infinite-dimensional step is absent.
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