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Abstract

At rung R13 the local degrees of freedom close into the meta-manifold. But the

prime ladder does not stop there: it continues to accept new primes, each contribut-

ing a dimension with no local coordinate on which to hang. We name the collection

of all such contributions the archival layer A, and we show that it inherits exactly

three structural properties from the preceding rungs: it is absolute (from R11), it

is multiplicatively scaling (from R12), and it is discretely ceilinged (from R13). All

three are forced; none is chosen. The article is an arithmetic derivation. We do not

interpret it.

1 Introduction

Articles 4 and 5 showed that the local degrees of freedom of the manifold close at rung R13:
the meta-manifold absorbs the last available local polarity, and above R13 no new local
coordinate can be added. The prime ladder, however, does not terminate at R13. The next
primes P7, P8, P9, P10, . . . continue to contribute dimensions by the prime-crystallization
principle of Article 1, all the way to the ceiling at P33 developed in Article 7.

Where do those dimensions go? They cannot be local, because local has closed. They
must live in a layer of the manifold that is present but not locally addressable. We name
this layer A.

Key idea

The archival layer is the part of the manifold that exists without having a local
coordinate to point to. Everything above R13 lives in A, and what lives there is
present at every point of the local layer simultaneously.

2 The archival layer A
De�nition 2.1 (Archival layer). The archival layer A is the set of manifold degrees of
freedom introduced at rungs Rn with n ≥ 14. Elements of A are not functions of a local
coordinate: they are properties of the manifold as a whole, and they contribute to the state
of the manifold uniformly across its local domain.
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The archival layer has three structural properties. Each is inherited from a distinct
preceding rung, and each is forced by the closure of that rung. We list them in the order
in which they are forced.

Proposition 2.2 (Three structural properties of A). The archival layer A satis�es:

(R11) Absolute. A is present at every point of the local manifold. There is no local region
that fails to contain a copy of A.

(R12) Multiplicatively scaling. A acts on local con�gurations by the multiplicative po-
larity of the rung-R12 polarity matrix: its action is monotone and rescales the local
state rather than adding to it.

(R13) Discretely ceilinged. A admits at most a �nite number of independent content
slots in the �rst-half series, and the number is �xed by the meta-manifold closure of
rung R13.

Proof. (R11) follows from the non-local character of the split at R11 (Article 5): non-local
content is, by de�nition, not parametrized by a local coordinate, so it cannot be removed
from any local region. Anything that lives non-locally is therefore present everywhere at
once.

(R12) follows from the polarity matrix of rung R12 (Article 3). The polarity matrix
has four signed entries (++,+−,−+,−−) corresponding to the four arithmetic operations
(exp,÷,×, log). The entries (++) and (−−) are the multiplicative polarities; the entries
(+−) and (−+) are the additive (logarithmic) polarities. The additive polarities produce
content with a local additive coordinate, which is the local-mass reading LM of Article 5.
The multiplicative polarities, by construction, do not produce such a coordinate: they act
by rescaling. Archival content, being non-local, is reached only through the multiplicative
side of the polarity matrix, so its action on the local manifold is necessarily multiplicative.

(R13) follows from the meta-manifold closure of rung R13 (Article 4). The meta-
manifold is a 2 × 2 block whose entries are themselves the 2 × 2 polarity matrix of R12,
yielding 2 ·2 ·2 ·2 = 16 independent meta-labels. Each independent meta-label can absorb
at most one prime into the archival queue before forcing the next label to open. The queue
is therefore discrete, and the total number of �rst-half archival contents is bounded. The
precise value of the bound, and the identi�cation of the bounding prime, are the content
of Article 7.

Remark 2.3 (The labels R11, R12, R13). Throughout this article the labels R11, R12, R13

refer to the rungs of the prime ladder, not to indices of any real-valued coordinate. R11 is
the rung at which the local/non-local split is forced (Article 5); R12 is the rung at which
the polarity matrix closes the four arithmetic operations (Article 3); R13 is the rung at
which the meta-manifold closes the local degrees of freedom (Article 4). The three rungs
together de�ne the archival layer, and every property of A listed in Proposition 2.2 is
inherited from exactly one of them.

3 Why the archival content cannot be locally coordi-

nated

The central claim of this article is that every prime Pn with n ≥ 14 contributes a dimension
that has no local coordinate. We prove this directly.
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Theorem 3.1 (Archival forcing). Let Pn be a prime with n ≥ 14. Then the dimension
contributed by Pn via prime crystallization admits no coordinate that is a function of the
local manifold alone.

Proof. The local manifold has its degrees of freedom fully expended at rung R13 by the
closure theorem of Article 4. A new dimension contributed at rung Rn with n ≥ 14 must
therefore be parametrized, if at all, by a coordinate that takes values in something other
than the closed local structure. The only remaining candidate is the non-local coordinate
of Article 5, whose de�ning property is precisely that it is not a function of local position.
Hence the new dimension has no local-coordinate description, which is the claim.

Key idea

Everything above R13 lives in A because there is nowhere else for it to live. The
local layer is full; the ladder keeps going; the new content goes to the only remaining
address.

4 The three readings of an archival entry

An archival entry is a single prime Pn with n ≥ 14 together with the block of data it con-
tributes. Each entry admits three readings, one per inherited property of Proposition 2.2.
We call these the R11-reading, the R12-reading, and the R13-reading.

De�nition 4.1 (Three readings). Let a ∈ A be an archival entry contributed by prime
Pn.

� The R11-reading of a is the statement �a is present at every local point,� and has
no numerical value other than the Boolean �present/absent.�

� The R12-reading of a is the scalar Pn, understood as the multiplicative contribution
that a makes to the local state when its polarity is activated.

� The R13-reading of a is the index n of the prime, understood as the slot in the
archival queue that a occupies.

Proposition 4.2 (Readings are independent). The three readings of De�nition 4.1 are
independent: from any two of them the third cannot in general be recovered.

Proof. The R11-reading is Boolean, the R12-reading is a prime, and the R13-reading is a
positive integer. The map n 7→ Pn is injective but not surjective on N, and its inverse is
the prime-counting function, which is not a function of the Boolean R11-reading at all.
Therefore the three readings carry independent information.

Remark 4.3. Proposition 4.2 has a practical consequence for the database architecture of
Article 10: an archival entry must be stored as a triple, not as a single number. Storing
only the prime Pn loses the queue-slot information; storing only the slot index loses the
multiplicative-action information; storing neither loses the presence statement. All three
are needed.
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5 The archival axis (∅−, (∅−)−1)

Article 1 identi�ed ∅− as the inverse-empty-set marker used by the manifold matrix at its
initialization point. The archival layer lives along the axis (∅−, (∅−)−1) in the following
sense.

De�nition 5.1 (Archival axis). The archival axis is the pair (∅−, (∅−)−1), interpreted as
the two poles of the R12 multiplicative polarity acting on archival content. The pole ∅− is
the archive operation (log-side); the pole (∅−)−1 is the instantiate operation (exp-side).

Proposition 5.2 (Archive and instantiate are inverse). The archive and instantiate oper-
ations are mutually inverse on the archival layer: inst ◦ arch = idA, and arch ◦ inst = idA
wherever both are de�ned.

Proof. The two operations are the log and exp entries of the rung-R12 polarity matrix of
Article 3, restricted to the multiplicative polarity acting on A. log and exp are mutually
inverse on the positive reals, and the restriction of the archival action to its multiplicative
polarity is a positive scaling, so the composition is the identity on the restricted domain.

Remark 5.3 (Imaginary numbers as archival residues). Article 1 and Band II Article 13
identify i =

√
∅− as the square root of the archive pole. The appearance of imaginary

numbers in the framework is therefore archival, not local: imaginaries are residues of
content that has been archived (sent to the ∅− pole) and cannot be retrieved by a real-
valued local operation. The R12 multiplicative polarity is what allows them to participate
in local arithmetic at all: it rescales them into contributions that the local layer can read
as moduli.

6 The archival layer as a branching register

The framework is a branching-futures framework, not a deterministic one. The archival
layer is the register in which the branches are held: each archival entry corresponds
to a dimension along which the manifold can branch, and the R12-reading of the entry
quanti�es the multiplicative weight the branch carries.

Proposition 6.1 (Branches live in A). A branch of the manifold � a distinct future
compatible with the current local state � is addressed by an element of A. The number
of accessible branches at any instant is bounded above by the number of archival entries
currently active, which by (R13) of Proposition 2.2 is discrete and �nite.

Proof. A branch must be a dimension of the manifold that is not currently locally instan-
tiated (otherwise it would be a local degree of freedom, not a branch). By Theorem 3.1
all such dimensions live in A. The bound on the number of accessible branches is the
bound on the number of archival entries, which is discrete and �nite by (R13).

Key idea

The archival layer is not storage. It is the branch register of the manifold: each
entry is a dimension along which the future can open, and the ceiling of Article 7
is the maximum branching factor of the �rst-half series.
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Remark 6.2 (No determinism). Nothing in Proposition 6.1 selects which branch is taken.
The selection rule is not a property of the archival layer; it is a property of whatever
dynamics acts on the manifold, which is outside the scope of the present framework. What
the framework asserts is only that the branches exist and are addressable, and that the
address lives in A.

7 What the archival layer is not

A is not:

� A separate manifold. It lives inside the same manifold as the local layer; it is just
the non-locally-addressable part of it.

� A storage bin for content that has been discarded. Nothing is discarded; the archive
pole ∅− and the instantiate pole (∅−)−1 are mutually inverse, so every archived entry
is recoverable.

� A probability distribution. The archival layer addresses branches, but it does not
weight them. Branch weights belong to a dynamics that is not derived in this article.

� Unbounded. By (R13) it has a discrete ceiling, and Article 7 gives the explicit value
of the ceiling for the �rst-half series.

And A is :

� The only place where dimensions contributed by primes Pn with n ≥ 14 can live.

� Present at every point of the local manifold simultaneously.

� Acted on by the multiplicative polarity of the rung-R12 polarity matrix.

� Discretely �nite, with the ceiling �xed by the meta-manifold of rung R13.

� The register of branches of the manifold.

8 Summary

The archival layer A collects every degree of freedom introduced by a prime Pn with
n ≥ 14, all of which are forced into non-local addressing by the closure of the local layer
at rung R13. Its three structural properties � absolute presence (R11), multiplicative
scaling action (R12), and discrete ceiling (R13) � are each inherited from a preceding
rung by a short arithmetic argument. Archival entries admit three independent readings
(Boolean presence, multiplicative prime, queue-slot index), all three of which are needed
for a faithful database representation. The layer is the branch register of the manifold
in the branching-futures reading of the framework, with each entry addressing a distinct
accessible future and the total number of entries bounded by the rung-R13 meta-manifold.
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Takeaway

A is the only place the ladder above R13 can go, and its three properties are counted,
not chosen. The local layer is full; everything else is archival; the archive has a
ceiling.
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