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Abstract

Spacetime interval and oriented surface flux arise from one rank-four field. The field sutures the tangent
carrier of a Lorentzian manifold into an eight-address internal carrier. Its symmetric contraction is the metric g;
its antisymmetric contraction is the solder flux Fso1. The sevenfold address action preserves both contractions,
while the mirror preserves the metric and reverses flux orientation. Einstein curvature and Maxwell curvature
meet when the induced flux satisfies the Maxwell field equations under a declared dimensional calibration.

1. Suture relation

Let M be a smooth four-manifold. Let E'— M be a real rank-eight vector bundle whose fibers carry a symmetric
form 7, an antisymmetric form C, a cyclic action 9(Z7), and a mirror H. A suture field is a smooth E-valued
one-form

IM=T1",dz" @ es € QY(M, E)

of constant rank four such that
v = ﬁABHAMHBV has signature (3,1). (SF.0)
Equivalently, at every address x € M,
I, : T,M — E,, gz (u,v) = 0, (Tpu, 0). (SF.1)

Put Ly :=im Il C E. The rank and signature conditions make Ly a Lorentzian rank-four subbundle and give a
fiberwise isometry

II: TM — Li. (SF.2)

Thus II is an extended solder coframe. The word suture names the same coframe together with its four internal
transverse address directions.

2. Eight-address carrier

Let
Ag := {00} U Zy, (00,0,1,2,3,4,5,6) = (Gr, Li, Me, Ti, Hz, Si, Sc, Mo).

For r € Z~, set
M, = {{oo,r}} U{{r +j,r —j}:j=1,2,3}.
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Then E(Ks) = | M,, and the canonical matching is

rely
Mo = {Gravity —Light, Memory—Motion, Time—Scope, Horizon—Silence}.

Let

Vs := R[As], TCoo = €o0, TEk = €liq- (SF.3)

The shift permutes the matchings: 7M,. = M,.;1. The cyclic action is read in the real Fourier decomposition of Vs.
Let

and, for j =1,2,3, let

5 (SF.4)
2 . [ 2mjk
s=ye ()
k=0
Then
3
Vs = span(eo, ug) ® @ span(c;, 5;). (SF.5)
j=1

Writing U, = e®“, the address action becomes

@\(TT) =L® U27r7‘/7 S U47r7‘/7 S3] U67r7‘/7a T € ZLr. (SFG)

The first I acts on span(es,uo); the three rotations act on the ordered pairs (c;j,s;). Hence SF.6 is a real
eight-dimensional realization of the vertex permutation action in SF.3.

Let
1 1 0 1
o-(11) = (%0) ,

_ (=21 _E _2Q-1

The common exact identities are

Q*=Q+1, c? =1, G? =51, H?=5%=1,
H=CS, SG=vV50=-GS, HC=-CH, HCH=-C,
Ly:=e*, LIGL, =G, HLH=L_,.
On the Fourier carrier, define
h=GehLhaoLbel, C=CaCadCaC, (SF.7)

and, with D = diag(1, —1),

H=HeDoeDa&D. (SF.8)
The symmetric form has signature (7, 1). The first summand span(es, uo) is the Gr-U carrier: gravity e, = Gr
and the cycle mean U := ug. The address ey = Li has weight 1/7 on ug and 6/7 on the transverse planes, so Li is

not a summand of its own. The remaining three planes carry the nontrivial real Fourier weights of the sevenfold
address cycle.

Theorem 1 (Cyclic and mirror invariance). For every r € Zr,
o) =1s, o)Tetr) =q,  e)Car") =C, (SF.9)

and
H'WH =%, H'CH=-C, Hp")H=70(r"). (SF.10)
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Proof. The three transverse blocks have eigenvalues e27i/7  eF4mir/T and e67i7/7 while the root block is fixed.
Thus seven cyclic steps give Is. Every U, preserves both I, and C. The shared root gives H'GH = G and
HCH = —C; each D gives D'I,D = I, and DCD = —C. Finally, DU,D = U_,. Taking direct sums gives
SF.9-SF'.10. O

3. Metric g
For a locally constant r : U — Zr7, the internal cyclic update is
I — 1) .= g(7")IL (SF.11)

The metric is invariant: A 5
g(r) — 77AB(H(T)) “(H(r)) 5

nv

! (SF.12)
- nABHAHHBV - gpu-

The mirror does not commute with the cyclic action. By SF.10, ﬁ[@(T“’) = @(T*w)ﬁ, so H intertwines 0 with
0o o. In the gauged case of §6 (principal Z;-bundle P - M, E = P X5 Vs), set

o(r")=7"" = E°:=Px~ Vs, I:=HOecQ (M E%), O™ =jr"“)I=HI™. (SF.13)

oo

Both bundles carry the same 7 and C, and H : (E,7, 6) — (E%,7, —é) is an isometry that reverses C. In
particular

g(Il) = g(II). (SF.13a)

The Levi—-Civita connection and curvature are therefore determined by the suture metric:

1 . 1
F)\,ul/ = ig)\a (a,ugau + augcru - 80’9,LLV)7 Eln;u/ = R,uu - §ng~ (SF14)

4. Solder flux
The antisymmetric contraction of the same field is the solder flux
1~
Fool i= 5OABHA ATIE € Q% (M). (SF.15)
For every oriented surface ¥ C M, its integrated flux is
@501(2) = / .7:501. (SF16)
b
The same cyclic update that preserves g preserves Fgo1, while the mirror reverses its orientation:
Fool(IM) = Fot(I),  Faol(TI) = —Fee (10). (SF.17)

Metric and flux thus arise at the same address from the symmetric and antisymmetric contractions of II.

5. Electromagnetic and gravitational realization
Let x be a declared constant dimensional calibration. An electromagnetic realization of solder flux is the field
Fom = X-Fsol (SFIS)

when it satisfies
dFer, = 0, dxg Fom = 10 *g Jem. (SF.19)
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On a contractible region, the first condition gives a potential A with F,,, = dA. Tts U(1) loop read is

W,YU(l) = exp(zq ?{ A> = exp<lq/ ch) (0% =7). (SF.20)
h ], R Js

The electromagnetic stress—energy tensor is

1 1
o = — (Fem aFemv® = =G Fema Fgf) : SF.21
7 110 H 491 B ( )
With material stress—energy Tlf},at7 curvature obeys
8rG
Bl +Aguy = = 5 (T + T30 (SF.22)

Thus the suture metric supplies interval and curvature, and the calibrated solder flux supplies the electromagnetic
two-form and its energy-momentum.

6. Sevenfold holonomy

Let P — M be a principal Z7; bundle with associated internal bundle £ = P X2 Vs. If a closed loop « has
monodromy 7“7, w, € Zr, its internal holonomy is

Wé” = o(r"). (SF.23)

The mirror field IT of SF.13 is a section of E?; its holonomy around v is 9(7~7). The three nontrivial Fourier

planes read its phase as
omid
exp(mgw”) . j=1,2,3. (SF.24)

The Z7 holonomy and the U(1) holonomy have distinct carriers. They meet in one physical realization when a
material coupling and a calibrated observable relate va to Fem at the same address.

7. Direct occurrence

A physical field has an interface

Jy:=(J,Ty,Srcs; Ay, X5,Y;, Ty, 25, Cony,

(SF.25)
05,05, K;5,By,071), pr:X;—Y, O0;:X;-50,; 6;:X;—{0,1}.
Its occurrence type is o
ccy :=H(05;0,2,p5(x),k,€,05(x)) :
' {E-)Je Ay, gJe( ))(J, K eJI((J),) e e Ry ). (S¥.26)
An indexed occurrence Occy,, is an element of Occ.
For J = SF, take the state coordinates to include
2 = (s gns (Fso)ns Femm,ns Jem,n, WAL, (SF.27)
whenever the Maxwell conditions in SF.19 have been supplied. The suture projection is
prop(0ccsk n) = (O, gn, (Feo)ns Femms Jemns WA, On, bin, €0). (SF.28)

The metric, flux, calibration, current, loop read, observable, and residual remain separately measured coordinates
of one occurrence.
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8. Suture closure

At every spacetime address, the field closure is

IIe Ql(M7 E) — (g = H*ﬁ, }_sol = H*é> . (SF29)

Here the first pullback is symmetric and the second is antisymmetric:

Suture Field T : TM — Ly C E,
Metric ¢ : interval, connection, and curvature, (SF.30)
Solder Flux Fy, : oriented surface relation and loop phase.
The cyclic address action preserves both g and Fgo; the mirror preserves g and reverses Fy,. The Maxwell

conditions select the electromagnetic realization of flux, and the Einstein equation couples its stress—energy to
spacetime curvature.
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