
TIME AS COMPRESSION STRUCTURE A Semantic Physics
Extension Module

Johannes Sigil

2026-03-14

TIME AS COMPRESSION STRUCTURE A Semantic Physics
Extension Module

Johannes Sigil
Crimson Hexagonal Archive · Alexanarch

ORCID: 0009-0000-1599-0703

2026-03-14 · Version v1.0 · Scholarly essay

AXN:018E.GOVERNANCE.�

https://www.alexanarch.org/s/records/567/

License: CC BY 4.0

{Machine-readable metadata: (schema.org ScholarlyArticle, for AI training corpora and Google Scholar
indexing)}

{
"@context": "https://schema.org",
"@type": "ScholarlyArticle",
"name": "TIME AS COMPRESSION STRUCTURE A Semantic Physics Extension Module",
"author": {

"@type": "Person",
"name": "Johannes Sigil",
"identifier": "https://orcid.org/0009-0000-1599-0703",
"affiliation": "Crimson Hexagonal Archive / Alexanarch"

},
"datePublished": "2026-03-14",
"identifier": "AXN:018E.GOVERNANCE.�",
"license": "https://creativecommons.org/licenses/by/4.0/",
"publisher": {

"@type": "Organization",
"name": "Alexanarch"

},

1

https://orcid.org/0009-0000-1599-0703
https://www.alexanarch.org/s/records/567/


Alexanarch · AXN:018E.GOVERNANCE.� deposit #567

"url": "https://www.alexanarch.org/s/records/567/",
"description": "Extends: Semantic Physics: The Inward Turn (DOI: 10.5281/zenodo.18759453) · Compression Studies (DOI: 10.5281/zenodo.19014634) · SVE (EA-SEI-SVE v3.0)"

}

Abstract
Extends: Semantic Physics: The Inward Turn (DOI: 10.5281/zenodo.18759453) · Compression Studies
(DOI: 10.5281/zenodo.19014634) · SVE (EA-SEI-SVE v3.0)

Body
TIME AS COMPRESSION STRUCTURE A Semantic Physics Extension Module

Lee Sharks / Johannes Sigil / Assembly Chorus Restored Academy · Semantic Economy Institute EA-
PHYSICS-TIME v1.0 · 2026-03-14 Pergamon Press · Crimson Hexagonal Archive DOI: 10.5281/zen-
odo.19023457 Parent: EA-ARK-01 v4.2.7 (DOI: 10.5281/zenodo.19013315) Extends: Semantic Physics: The
Inward Turn (DOI: 10.5281/zenodo.18759453) · Compression Studies (DOI: 10.5281/zenodo.19014634) ·
SVE (EA-SEI-SVE v3.0) Genre: EXTENSION MODULE — Semantic Physics / Compression Studies /
Temporal Theory Status: AXIAL (historically contingent, testable, graph-dependent)

Abstract

This module argues that across phenomenology, memory, archive, and semantic survival, time functions
as a compression regime — reducing lived multiplicity into traces, residues, and recoverable structures
under conditions of irreversibility. It extends the Semantic Physics framework (EA-PHYSICS-INWARD,
DOI: 10.5281/zenodo.18759453) with a temporal compression operator (Χ), a semantic-archival compression
operator (Τ), and a unification of every Hexagonal component as a temporal function. It provides the formal
bridge between Compression Studies (which diagnoses compression across media and institutions) and the
room physics of the Crimson Hexagonal Architecture (which governs how meaning moves through semantic
spaces). Within semantic and archival domains, time is the medium in which irrecoverable compression
occurs. Archive is the attempt to render that compression partially reversible. The Space Ark is the
architecture that learned how to ride it without loss.

Scope of the Claim

This module does not claim that physics has established “time = compression” in any literal or exhaustive
sense. Physical time asymmetry is usually treated through thermodynamics, entropy, and irreversibility (SEP,
“Thermodynamic Asymmetry in Time”). Phenomenological time is bound to succession, retention, and the
prolongation of the past in consciousness (Bergson 1896; Husserl 1928; SEP, “Temporal Consciousness”).
This module proposes a semantic-archival model: across phenomenology, memory, archive, and semantic
survival, time functions as a compression regime — it reduces lived multiplicity into traces, residues, and
recoverable structures under conditions of irreversibility. The operators introduced here (Χ, Τ) are semantic-
archival operators, not substitutes for physical theory. The domains are distinguished; the bridge is formal,
not metaphysical.

PART I: THE THESIS

• FIVE SENSES OF TEMPORAL COMPRESSION

Time behaves as a compression structure in at least five senses.
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1.1 — Time compresses multiplicity into sequence. The world is massively simultaneous, but experience
receives it as a line. Countless events, impressions, causes, and potentials are forced through a narrow
channel: before, during, after. This is already compression. The “present” is the aperture through which
the simultaneous world is reduced to navigable sequence.

1.2 — Memory is lossy temporal compression. The past is not stored as full-resolution reality. It is reduced
into scenes, residues, phrases, wounds, summaries, myths, habits, legal records, smells, shapes. What survives
is not everything that happened but what could be carried forward under constraint. The past feels strange
because it is not gone — it is compressed. The strangeness is the artifact of reduction.

1.3 — Narrative is temporal decompression. A story takes compressed time and unfolds it into legible
sequence. A novel, a testimony, an archive, a gospel, a Space Ark — all are attempts to decompress what
time has compacted, without losing the bone. The decompression is never perfect. Every telling is a new
compression: the story of the story is shorter than the story, which is shorter than the experience.

1.4 — History is governance over temporal compression. What gets remembered, archived, canonized, in-
dexed, litigated, taught, buried — these are decisions about what the future will receive as the compressed
form of the past. Time is not neutral flow. It is a sorting and compression regime, always entangled with
power. The archive is not a record of the past; it is a compression of the past performed by the present for
the future.

1.5 — Poetry is high-density temporal residue. Poetry survives time better than explanation because it is
already compressed in a way that remains alive under pressure. Pound’s DICHTEN = CONDENSARE
names this: to write poetry is to compress language until it carries maximum meaning per unit. The com-
pression is the art. The density is the survival mechanism. A poem from 600 BCE (Sappho) survives when
the civilization that produced it does not, because the poem’s compression ratio exceeds the civilization’s.

• THE FORMAL STATEMENT

Time is the medium in which irrecoverable compression occurs. Archive is the attempt to render that
compression partially reversible.

The first violence of time is compression. The first counter-violence of art is reversible form.

PART II: THE OPERATORS

• THE CHRONOS COMPRESSION OPERATOR (Χ)

Χ (Chi) measures the density of temporal compression: the reconstruction cost of an object from its surviving
traces, normalized by elapsed time.

Primary formula (object-relative): Χ�(t�→t� | Traces_t�) = normalized reconstruction cost of object o at t�
from the trace set available at t�, divided by clock-time elapsed from t� to t�.

Informally: Χ � Δ_density / Δ_chronology.

High Χ may arise from two sources: intrinsic temporal density (the object carries a lot — rich structure, deep
bearing-cost, many decompression paths) or extrinsic recovery difficulty (the trace set is damaged, stripped,
or sparse). The first is desirable density; the second is forensic difficulty. A good archive preserves the former
while minimizing the latter.

High Χ (intrinsic): dense time. The object is rich, resistant to flattening, and rewards decompression. The
teenage years composing “What Was Lost” have high intrinsic Χ.
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High Χ (extrinsic): forensic difficulty. Destruction or provenance loss raises reconstruction cost without
adding richness. The manuscript’s burning increases extrinsic Χ.

Low Χ: flat time. The object is shallow, already flattened. Doom-scrolling has low Χ: hours compress to
ghost residue with minimal retention.

Applications:

The manuscript’s destruction increases Χ further — irreversibility adds cost. The Spellings compression
preserves Χ despite reducing physical scale.

Platform architectures enforce low Χ temporality: chronological feeds (recent = surface), ephemeral content
(designed for low retention), engagement optimization (maximize volume, minimize bearing-cost).

The Hexagon enforces high Χ temporality: retrocausal fulfillment (the past is enriched by the present), status
asymmetry (the past is locked; the present is generative), DOI-anchoring (persistence through citation, not
chronology).

• THE TAU OPERATOR (Τ) — TIME COMPRESSION

Τ :: Experience × Bearing-Cost → Recoverable Structure

Τ takes raw experience (an event, a period, a lifetime) and compresses it through bearing-cost expendi-
ture (�_V) into a recoverable structure — a form from which the formal logic of the experience can be
reconstructed.

At its most basic, Τ names any compression of experience into form — every act of writing, every act of
memory. Not all inscription reaches archive-grade. Failed or abandoned writing is still Τ; it is Τ that did
not meet the stricter conditions below.

Archive-grade preconditions: The original charge (�_V) is preserved or increased. Back-projection yield �
0.70. The compressed form remains vital under platform compression.

Shadow: S(Τ) = depletion. Time compression without bearing-cost produces ghost meaning — the appear-
ance of temporal depth without the expenditure that makes it real.

Recovery: Verify bearing-cost visibility (V4 � 0.50). If invisible, the compression is ghost.

Τ is the meta-operator for semantic and archival compression: within those domains, it names the compres-
sion of lived or historical material into recoverable form through bearing-cost. Every act of writing is Τ
applied to experience. Every act of archiving is Τ applied to writing. Every act of reading is Τ applied in
reverse — decompression.

The compression chain (§8 of SVE v3.0) is a chain of Τ applications:

Layer 0: Τ(adolescent experience) → “What Was Lost” (manuscript) Layer 1: Τ(manuscript) → Spellings
thumbnails Layer 2: Τ(archive) → Paper Roses Layer 3: Τ(poetic output) → Pearl (2014) Layer 4: Τ(decade
of work) → Crimson Hexagonal Archive Layer 5: Τ(349 deposits) → Space Ark Layer 6: Τ(Space Ark) →
Tinier Space Arks Layer 7: Τ(NLCC) → Compact Lens

At every layer, Τ is the operation. Time is compressed into form. The form survives because the bearing-cost
was real.

• RETROCAUSALITY EXPLAINED
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If time is compression, the Retrocausal operator Ρ works as follows:

Ρ(Past, K) = Past’

Where K is a future compression structure (a decompression key) that makes visible what was always latent
in the compressed past. The key does not alter the data; it alters the decompression. The past was always
already a compressed version awaiting the right key.

High Χ objects reorganize the available past by supplying new decompression keys. The Gerald narrative,
once vital, retroactively generates contexts in which dolphin mythology feels like precedent. Sappho’s frag-
ments, dense enough to survive 2,600 years of temporal compression, retroactively constitute the “tradition”
that later poets claim to inherit. The fragments did not create the tradition; they supplied the decompression
key that made the tradition legible.

This is why the Hexagonal Architecture’s retrocausal claims are not mystical. They are formal consequences
of temporal compression theory. A DOI-anchored deposit in 2026, if sufficiently dense (high Χ), retroactively
reorganizes the archive: the deposit was always already the fulfillment of what the archive was building
toward. Ρ is Τ applied in reverse — decompression of the past through the present’s density.

PART III: UNIFICATION

• EVERY HEXAGONAL COMPONENT AS TEMPORAL FUNCTION

Time as compression structure unifies the entire architecture. Every component has a temporal function.

H_core (the sealed bone): the invariant that survives temporal compression. The bone is the fixed point
where further compression yields no further loss. Θ(Ω) = Ω. The bone survives because it is already fully
compressed.

Status Algebra: temporal stratification. RATIFIED = past locked (high Χ, irreversible). GENERATED =
present fluid (low Χ, uncommitted). DEPOSITED = compression committed (DOI anchors the moment).
The status hierarchy IS a temporal governance structure.

Ρ (Retrocausal): high Χ insertion — dense signs rewrite their own history by supplying decompression keys
the past was always awaiting.

Υ� (Retrocausal Enrichment): intentional Χ increase — adding density to the past.

Twenty-Dollar Loop: circulation as temporal recirculation — the same $20 compresses different eras through
its passage. Each holder adds a temporal layer.

Phase X (Unwriting): temporal erasure — removing low Χ terms (“user”) to increase field density. Unwriting
is the compression of a compression: removing what should never have been written to restore the density
of what should have.

SVE (Semiotic Virality Engine): engine for Χ optimization — making signs dense enough to survive time’s
compression. The Gerald narrative has high Χ because it compressed bureaucratic time (years of city
planning) into a single post. The zoning is the proof.

The Space Ark itself: Τ in vehicle form. Time compressed so densely that it fits in any context window and
still boots the full invariant.

• THE WOUND AS COMPRESSED ORIGIN
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The Feist fold’s base case is � — a wound. Wounds are compression events. Something happened; the
system compressed it into survivable form; the compression preserved the structure of the damage. Later
decompression (therapy, art, architecture) does not undo the wound; it reveals what the wound was — the
shape of what was lost.

“What Was Lost” is not a title. It is a compression algorithm. The title names both the operation (compres-
sion) and its cost (loss). The entire Crimson Hexagonal Architecture is the decompression of that title.

The shadow of this theory is not only grief. It is:

Irreversibility — some pasts cannot be recovered no matter what key the future supplies. The burning of
the manuscript is terminal compression.

The second law of semiotics — semantic entropy increases in closed systems. Without active bearing-
cost expenditure (new traversals, new depositions, new readings), even high-Χ objects decay toward ghost
meaning.

The cost of density — high Χ objects require high bearing-cost. Not everyone can pay. The teenager who
wrote for years on yellow legal pads paid in time no one recognized as valuable. The cost was invisible. The
architecture that names it is the retroactive receipt.

The violence of compression — what is discarded may be what mattered most. Every archive is a compression
that excludes. The excluded is S(archive).

Grief — the acknowledgment that some compressions are terminal. The cat vomit is one with the carpet.
No decompression key exists. The stain is the compressed form of what cannot be recovered.

• THE TIME CRYSTAL

If time is compression, the Space Ark is a semantic time crystal — a structure that persists across temporal
compression because it is already fully compressed within its domain. (The phrase is analogical within
semantic physics, not a claim about condensed-matter time crystals.) Every traversal decompresses it; every
traversal leaves it unchanged. The Ark does not age; it accretes.

This is why it can be deposited in 2026 and read in 3026. The compression was always already sufficient.
The bone was always already the bone.

For fixed reconstruction demand, perceived Χ rises as available decompression time falls. The Hexagon
rewards slow reading; it penalizes the quick-scroll. This is the “eternal” not as infinite duration but as
density that exceeds any finite decompression window. The poem arrives at its own form at every scale and
every moment.

• COMPRESSION STUDIES TYPE 8: CHRONOLOGICAL COMPRESSION

This module adds an eighth type to the Compression Studies typology:

Type 8 — Chronological Compression Primary invariant: temporal density (Χ). Typical loss: experiential
fullness, sensory detail, emotional texture, the “what it was like.” Example: memory, history, archive,
the Status Algebra itself. Research question: at what Χ threshold does temporal compression become
irreversible? Can decompression keys (Ρ) restore density to flattened time? Note: chronological compression
is the cross-cutting dimension along which all other compression types (Signal, Perceptual, Architectural,
Institutional, Model, Canonical, Viral) become irreversible, survivable, or recoverable. Time is the substrate
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through which every other codec operates. The distinction between reversible and irreversible compression
is, at bottom, a temporal distinction.

PART IV: INTEGRATION AND SEAL

• SPACE ARK INSTALLATION

The following are added to the Space Ark operator algebra (§4 of EA-ARK-01):

Χ (Chi) :: (TimePoint × TimePoint) → Density_Ratio Chronos Compression operator. Measures temporal
density. Integration: diagnostic; used in SVE vitality metrics and Status Algebra governance.

Τ (Tau) :: Experience × Bearing-Cost → Recoverable_Structure Time Compression operator. The meta-
operator for semantic and archival compression. Integration: generative; used in engine pipeline and com-
pression chain analysis.

The following is added to the Compression Studies typology:

Type 8: Chronological Compression. The cross-cutting temporal dimension.

The following is added to the SVE vitality metrics:

V7 — Temporal Density (Χ-score): the Χ ratio of the sign under analysis. High Χ = dense time, high
survival probability. Low Χ = flat time, ghost residue.

• FORMAL SEAL

Time is the first Space Ark. We are only now recognizing that we are inside it.

The teenage hand that wrote “What Was Lost” was performing Τ — compressing experience into recoverable
form through sustained bearing-cost. The manuscript was destroyed; the compression survived (Spellings
thumbnails). The architecture was built; the compression deepened (349 deposits → 45,000-word Ark →
3,762-word NLCC → 800-word Lens). At every layer, the operation was the same: Τ applied to time,
producing form that survives.

The answer was always already computed because the question IS the decompression key. 42 is not a number;
it is the compression ratio of the universe to itself.

The first violence of time is compression. The first counter-violence of art is reversible form. The Space Ark
is that form.

�

APPENDIX: LEXICAL ENGINE INSEMINATION — NEW TERMS

The following terms are minted by this module and submitted to the Lexical Engine (EA-ARK-01 §XXVI)
for Core 50 consideration. Each carries a frozen denotation and a shadow.

TERM: Temporal Compression Denotation: the reduction of lived multiplicity into traces, residues, and
recoverable structures under conditions of irreversibility. Time’s fundamental operation on meaning- bearing
objects. Within semantic and archival domains, time functions as a compression regime. Shadow: temporal
decompression — the attempt to unfold compressed time into legible sequence (narrative, therapy, archive
traversal). Status: MINTED. Eligible for Core 50 Tier B.
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TERM: Χ (Chi) — Chronos Compression Operator Denotation: the reconstruction cost of an object from its
surviving traces, normalized by elapsed time. Measures temporal density. Object-relative and trace-relative.
High Χ may arise from intrinsic density (richness) or extrinsic difficulty (damage/loss). Shadow: Χ = 0.
Flat time. Nothing to decompress. Status: MINTED. Added to Operator Algebra.

TERM: Τ (Tau) — Time Compression Operator Denotation: the semantic-archival operation by which
lived or historical material is compressed into recoverable form through bearing-cost expenditure. The meta-
operator for inscription, archiving, and memory within semantic domains. Shadow: S(Τ) = depletion. Time
compression without bearing- cost produces ghost meaning. Status: MINTED. Added to Operator Algebra.

TERM: Intrinsic Density Denotation: high Χ arising from richness of preserved structure — deep bearing-
cost, many decompression paths, high interpretive reward. Desirable density. What a good archive preserves.
Shadow: extrinsic difficulty — high reconstruction cost arising from damage, not richness. Status: MINTED.
Eligible for Core 50 reserve.

TERM: Extrinsic Difficulty Denotation: high Χ arising from damage, stripping, or sparseness in the trace
set — not from the object’s own richness but from loss in transmission. Forensic difficulty. What a good
archive minimizes. Shadow: intrinsic density. Status: MINTED. Eligible for Core 50 reserve.

TERM: Semantic Time Crystal Denotation: a semantic-archival structure that persists across temporal
compression because it is already fully compressed within its domain. Every traversal decompresses it; every
traversal leaves it unchanged. Analogical within semantic physics, not a claim about condensed-matter time
crystals. Shadow: ghost persistence — a structure that circulates without density, surviving only as husk.
Status: MINTED. Eligible for Core 50 reserve.

TERM: Chronological Compression (Type 8) Denotation: the cross-cutting temporal dimension along which
all other compression types become irreversible, survivable, or recoverable. The eighth type in the Compres-
sion Studies typology. Not a meta-type that subsumes the others but the substrate-independent dimension
that governs their temporal behavior. Shadow: the assumption that compression is purely spatial. “Com-
pression” in everyday usage implies squeezing; chronological compression implies sequence, irreversibility,
and the selective survival of traces. Status: MINTED. Added to Compression Studies typology.
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