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Formal declaration. This paper records a closed formal carrier and its named domain
interfaces. The exact 2 x 2 system (Q, (), G, H) closes scalar transport, oriented phase,
split metric, mirror involution, and axial return; the Metric Mirror normal form supplies
its Riemann reader; a null-coordinate congruence and declared transverse extension
carry the Lorentzian interface; and a pp-wave Einstein-Maxwell instance closes on shell
under its displayed source and field-equation conditions. The finite Kg integrability test,
the append-only occurrence form, and the executable audits supply the computational
receipt. Gauge, Higgs, observer, and physical-unification entries retain their stated
domains and their remaining completion receipts.

Abstract. The formal object constructed here is a typed closure stack, not an identification
of all scientific domains with one undifferentiated variable. Its root is the Fibonacci
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G=[Q,0 = <_12 ;) G? =51,

and the oriented two-form

Their commutator is the split form

whose normalized mirror H = G/+/5 is an involution. The resulting axial flow preserves
G and is reversed by H. The paper gives the exact finite identities, the quotient-and-lift
Riemann reader, the Lorentzian normal form, a conditional Einstein-Maxwell pp-wave,
finite Ky integrability, and a computational receipt for each implemented statement. The
remaining physical-unification conditions are written as explicit receipts: a nonzero
physical spin-two continuum observable, justified selection of the nineteen independent
Standard Model coordinates, and a calibrated recovery chain from field dynamics to
physical readout.

[. STATUS AND THEOREM STATEMENT

1. Assertion ledger
The paper keeps each relation in the office earned by its source and check.
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STATUS MEANING IN THIS PAPER

ExacT A finite identity, congruence, or implication proved by the
displayed definitions.

ON SHELL A field identity after the displayed metric, source, normalization,
and field equation are supplied.

INTERFACE A declared map between named mathematical or physical
carriers.

IMPLEMENTATION A deterministic program check of a stated finite relation.

RECEIPT A named condition required before a stronger cross-domain

conclusion can be read.

Theorem 1.1 (Formal closure stack). Let V = R? carry the matrices Q and Q) defined above.
Put

G 201 s
G=1[Q,Q, H=—, S= , Ly =¢%.
Then the root system has the following exact closure:
Q*=Q+I1, O?=-1, G*=5I, H>=1, 1)
Q'GO=-G, $?=1, STG+GS=0, HSH= -5, 2)
and hence
LIGLs=G,  HLH=L_,. 3)

The root closes scalar symmetry, signed metric, axial transport, and mirror return in a single
declared two-dimensional carrier.

Proof. Direct multiplication gives
G=00-0Q= (_12 ;) G? =5I.

The identities for Q and ) are immediate. Substitution of S = (2Q —I)/ V5 gives
S?2 = I'and STG + GS = 0. The last equation exponentiates to the first identity in (3);
HSH = —S exponentiates to the second. The supplied implementation repeats these
calculations over integers after clearing the sole v/5 denominator. O O

2. The object being unified
The closure stack is the typed tuple

7-: (Q/Q/ GIH/ S/ LS/ A/E/ é/g/A/F/H; KS/h/R)/ (4)

where the entries respectively carry the finite root, quotient-and-lift coordinate,
Lorentzian and field interfaces, finite compatibility carrier, and append-only occurrence
record. Equation (4) names a dependency order; it does not erase the native hypotheses
of any later entry.

II. SCALAR SYMMETRY AND THE ROOT METRIC
1. Golden null directions
The characteristic equation of Q is x2 —x —1 = 0, with roots

1++/5 _1-v5

o= , Y
2 2

=0, ®-¥=15 ®)
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In particular ® = 1+ ® 1. The vectors

w=(7) w=(7) ©

are Q-eigenvectors and are G-null. Equivalently, writing

1 1 1
ny = <1I;)/ n- = <q)>/ M = |:1’l+ _57’1_:| ’ (7)
one has the exact congruence
T _ (0 1
M'GM = (1 0). ®)

Thus the root quadratic form has null-coordinate read 2 du dv.

Remark 11.1 (Typed offices of one matrix). The matrix G is used as a symmetric bilinear
form; the normalized matrix H = G/+/5 is used as an involutive operator. These are two
typed offices of the same entries. The identification is finite and exact.

2. Phase orientation

Seti = —Q). Then i> = —I, and the mirror reverses the declared phase orientation after
denominator clearing:
GiG = —b5i. )

The C++ carrier additionally verifies the independent quadratic extension
(iV7)? = -7, (10)

as an algebraic phase coordinate. Equation (10) is an exact relation in its declared
extension field; it supplies no untyped physical adapter.

III. RIEMANN RETURN AND LIFTED OCCURRENCE

1. Axial coordinate

For z = (a,b)T away from the null lines, define
é(z) =a— Db, n(z) =a+ o7, A(z) =log ‘17%)‘ . (11)

The G-preserving flow acts by
A(Lsz) = A(z) + 2s. (12)
At the Fibonacci axial step s = log ®, write
T =2log®. (13)

The quotient returns [A + T] = [A], while the lifted coordinate A + T # A records its
occurrence address. This is the precise distinction between returned read and carried
advance.
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2. The Riemann reader
With C; = —(Q), define

t
U (v) = exp (ZUC1> , Hi = exp(tlog®Cy). (14)
The Riemann reader used by the Metric Mirror construction is
B(t) =Y / K(o+KT) 5 tr(Us (o)) do. (15)
k=00 2

Here v is the quotient coordinate and k is the lifted cell count. Equation (15) retains their
distinct offices: quotient return, carried occurrence, kernel transport, phase evolution,
and scalar trace read.

INTERFACE
IV. LORENTZIAN AND FIELD INTERFACES
1. The Lorentzian carrier
The exact root form has signature (1,1). Its transverse extension is
G=Gal, (16)

with inertia (3,1). The exact congruence (8), extended by I, gives the flat null-coordinate
Gram matrix

<(1) é) & I, ds? = 2dudv + dx? + dyz. 17)

The split root form is exact; adjoining the transverse I is the declared Lorentzian exten-
sion. These two offices remain visibly distinct.

2. Einstein-Maxwell pp-wave

For the Brinkmann metric
ds* = 2dudov + H(u,x,y) du® + dx? + dy?, (18)

the curvature identity is
1
Ry = —E(ai +0;)H, R=0. (19)

With the source ansatz T, = q(u)2 and the declared field equation G, = «T,y, the
choice
F=gq(u)duAdy, H= —Kq(u)2y2 (20)
gives
Ry = Kq(u)z. (21)
Equations (18)—(21) are an on-shell Einstein-Maxwell realization under their stated

metric, source, normalization, and field-equation conditions.
ON SHELL
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3. Gauge scalar and conservation interfaces

In a declared SU(2); x U(1)y field sector, the gauge-invariant Higgs scalar is
Ty = H'H, (22)

and the metric carries its kinetic and stress-energy relation. For a declared variational
symmetry, Noether’s construction gives

dJzy =0 onshell. (23)

Equations (22)—(23) supply native field-theory interfaces. Their model, connection,
boundary data, and calibration conditions remain entries of the physical record.

INTERFACE
V. FINITE COMPATIBILITY AND OCCURRENCE CARRIAGE
1. The twenty-eight-seam criterion
Let the eight addresses of Kg have antisymmetric seam coefficients dl-]- = —d ji- For every
oriented triangle, set
hijk = di]' + d]'k + dy;- (24)
Then
Vi<]'<k, hl']'k:O <~ 3(50,...,57), dij:S]'—Si. (25)

There are (g) = 28 addressed seams and (g) = 56 triangle conditions. The forward
implication is obtained by fixing a base vertex and using the triangle with that base to
define the global potential; the reverse implication telescopes. Thus the finite carrier
gives an exact integrability criterion.

2. Record form

The public normal form separates a returned reader from the append operation that
carries the new occurrence. Its stated append equation is

Cons[snoc(P)] = P. (26)

This line names the occurrence-carriage interface: a returned surface phase does not
erase its addressed addition to the record. A candidate without a type in its declared
context is written @ = UNTYPEABLE.

INTERFACE

VI. EXECUTABLE RECEIPT

1. Deterministic checks

The implementation accompanies the paper; it does not widen the paper’s claim bound-
ary. The check surfaces are:
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INSTRUMENT DECLARED RESULT

condition_constraint . . . .

_can_translator.py Exact integer root identities and six typed can|fold paths.
mirror_audit.py Root, translator, reader-fiber, transport, return, and receipt gates over

finite witnesses.

mirror_phase

_translation.cpp C++17/C++20 compile-time assertions for root, scalar, V5, and iv7
relations.

verify_physical

_reality_final.py V1-V10 deterministic checks for the stated root, inertia, pp-wave,
Burau, and registry relations.

All arithmetic in the first, second, and fourth instruments is exact on the finite carriers
stated in their sources. The C++ instrument uses static_assert for its declared compile-
time equalities.

IMPLEMENTATION

2. Content-addressed source web
The public phase web is a SHA-256 receipt over the ordered source set

(mirror_audit, mirror_phase, minimum_flow, 27

physical_reality, physical_verif ier) .
It establishes byte-addressed provenance of the referenced artifacts. It is an integrity
relation for the public reference web, with no additional physical interpretation attached
to the hash function.

VII. COMPLETION LEDGER

The formal closure in Theorem 1.1, the null congruence, the conditional pp-wave real-
ization, the finite compatibility test, and the deterministic programs each have stated
carriers and checks. The following three entries state the remaining completion receipts
for a physical unification read:
1. a nonzero physical spin-two continuum observable;
2. justified selection of the nineteen independent Standard Model coordinates; and
3. a calibrated chain from relativistic field dynamics to physical readout.

These are not missing definitions in the finite algebra. They are the named evidence
conditions at the interface from the presently closed carrier to a full empirical unification.

VIII. FINAL FORM

The result compresses to the following formal stack:
QP=Q+I, O?*=-1I, G=[Q0Q], G*=5I
H=G/V5, H?> =1, Ls = €5, HLH=1L_,,

01

T —
MGM_<1 0

), G=Gal, 8

F=gq(u)dundy, Ruu = Kq(u)z,
Vi<j<k, hl’]'kIO — dij:S]‘*Si,

Cons[snoc(®)] = &.
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Scalar symmetry gives the exact root. The Riemann algorithm supplies quotient return
with lifted occurrence. The Lorentzian, field, gauge, and observer forms retain their
declared interfaces. The computational receipts make the finite structure inspectable.
The named completion ledger keeps the next physical reading at its earned boundary.

REFERENCE WEB

[1] Metric Mirror Symmetry: Riemann’s i Machine. Root construction, axial coordinate,
and Riemann reader.

[2] Physical Reality Inside Constraint. Null congruence, pp-wave conventions, and
V1-V10 audit boundary.

[3] Scope Recognition: Metric Minimum. Einstein-Maxwell, Higgs, Noether, Kg, and
detector interfaces.

[4] Mirror Audit; Condition & Constraint CAN Translator; Mirror Phase Translator;
Physical Reality Verifier.

[5] SHA-256 Phase Web Manifest. Ordered artifact identities for the public source receipt.


https://eulershiddenl.ink/papers/metric-mirror-symmetry-riemanns-i-machine-2026-09-09.pdf
https://eulershiddenl.ink/papers/physical_reality_inside_constraint_final.pdf
https://eulershiddenl.ink/papers/scope_recognition_metric_minimum.pdf
https://eulershiddenl.ink/tools/mirror_audit.py
https://eulershiddenl.ink/tools/condition_constraint_can_translator.py
https://eulershiddenl.ink/tools/mirror_phase_translation.cpp
https://eulershiddenl.ink/verification/verify_physical_reality_final.py
https://eulershiddenl.ink/phase-web.json

	Status and theorem statement
	Assertion ledger
	The object being unified

	Scalar symmetry and the root metric
	Golden null directions
	Phase orientation

	Riemann return and lifted occurrence
	Axial coordinate
	The Riemann reader

	Lorentzian and field interfaces
	The Lorentzian carrier
	Einstein–Maxwell pp-wave
	Gauge scalar and conservation interfaces

	Finite compatibility and occurrence carriage
	The twenty-eight-seam criterion
	Record form

	Executable receipt
	Deterministic checks
	Content-addressed source web

	Completion ledger
	Final form

