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EARTH IS THE INSTRUMENT
Dual-Rent Seams, Prime Spectra, Local-to-Global Certificates, and Human Origins

Public Ground Reading Exploratory synthesis · evidence graded · not peer reviewed

Ground reading. Earth is simultaneously reactor, archive, censor, and instrument. Its seams can change the physical 
future and change what an observer can infer. ASTRA v0.3.0 separates those two effects, then prevents a true local 
result from being promoted into a false global conclusion.

The dual-rent criterion

For a seam Γ and comparator Γ0:

𝑅dyn(Γ) = 𝑑[𝑃(𝑌 ∣ 𝑑𝑜(Γ)), 𝑃(𝑌 ∣ 𝑑𝑜(Γ0))]

asks whether changing the seam changes reachable futures. 
Separately,

𝑅epi(Γ, 𝜋) = 𝐼(𝐾;𝐷 ∣ Γ, 𝜋) − 𝐼(𝐾;𝐷 ∣ Γ0, 𝜋)

asks whether the seam and protocol make candidate 
generators easier or harder to distinguish.
A seam may be stateful but masking, dynamically quiet 
but diagnostic, amplifying, or merely cosmetic. Promotion 
requires a declared observer, comparator, uncertainty model, 
and held-out test or intervention.

The dual-rent boundary criterion
A seam can change the future, the identifiability of the past, or both.
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Amplifying instrument
changes outcomes
and reveals causes

Stateful but masking
changes outcomes
while hiding causes

Diagnostic seam
reveals causes

without changing them

Cosmetic boundary
changes neither

prediction nor discrimination

Promotion rule: retain the seam only when a predeclared intervention or observation protocol pays predictive rent.

[MODEL] Dual rent distinguishes a seam’s effect on the system from its 

effect on the observer. Original ASTRA vector model; CC BY 4.0; no crop.

Seven new calibration cases

Case What the seam does Origin-science discipline

Localized IL-10 changes implant–host immune fate identity and integration are 
relational, not genome-only

Magnetar 

polarization

propagation adds a diagnostic field signature received signal is not emitted 
state

Spacecraft phase 

mixing

trajectory converts coherent space into decorrelated time sampling path belongs in the 
forward model

Pluto nitrogen 

hypothesis

material phase boundary may enable transient flow use the actual phase diagram, 
not a water analogy

Nanoparticle metrol-

ogy

predictor error attenuates a real relationship weak correlation is not yet a 
strong constraint

Silver zeolite pore geometry amplifies isotope differences anomalies may encode 
selective fractionation

Chloroplast 

myoglobin

inherited machinery executes foreign sequence incompletely expression is not ecological 
autonomy

Guardrail: Shared inverse-problem structure does not imply one shared hidden physical mechanism.
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Local truth, global failure
An explicit 2026 polynomial map 𝐹 ∶ ℂ3 → ℂ3 satisfies

det𝐷𝐹 ≡ −2

while three distinct rational inputs share one output. The 
exact local derivative certificate is valid. The global injectivity 
conclusion is false. The missing conditions live in complete 
fibers and behavior at infinity. The plane case remains open.
This supplies a reusable certificate stack:

local → fiber → closure/infinity → arithmetic → formal

A resonant mode is not a historical instrument. Protein 
expression is not an autonomous biosphere. A congruence 
or finite search is not an unrestricted theorem.

Constant local Jacobian, global three-point collision

SOURCE  ℂ3

u0

u+

u−

escape directions

TARGET  ℂ3

(−1
4 , 0, 0)

detDF≡ − 2
local inverse everywhere

but F is nonproper

The missing coordinate is global closure: bounded outputs can have inputs escaping to infinity.

Prime channels and finite differences
For integer-coefficient systems, each prime gives an 
arithmetic observation channel. In the released Keller 
example, 2 is bad; every tested odd prime preserves both 
the nonzero determinant and the three-point collision. 
These reductions are arithmetic realizations of one exact 
identity, not independent statistical replications.
For

𝐸𝑝(𝑎) = 𝑎𝑝 − (𝑎 − 1)𝑝 − 1, 𝐴𝑝(𝑡) = 𝑡𝑝 − 𝑡,

ASTRA records the exact identity

𝐸𝑝(𝑎) = 𝐴𝑝(𝑎) − 𝐴𝑝(𝑎 − 1).

In characteristic 𝑝, 𝐴′
𝑝(𝑡) = −1 yet 𝐴𝑝(𝑡 + 𝑐) = 𝐴𝑝(𝑡) for 

every 𝑐 ∈ 𝔽𝑝: local nonsingularity coexists with 𝑝-to-one 
fibers. Over the integers, 𝑝 ∣ 𝐸𝑝(𝑎), and a nonzero finite-log 
residue forces 𝑣𝑝(𝐸𝑝(𝑎)) = 1, excluding a perfect power in 
that stratum.
The released exact search found no perfect-power hit for

𝑝 ∈ {5, 11, 17, 23, 29, 41, 47}, 2 ≤ 𝑎 ≤ 5000.

That finite result is established within its bounds. The 
unrestricted claim remains open.

The v0.3 research program

Legacy Origin Metrology Audit Natural Boundary Fractionation Atlas Multi-point Archive Sampling
Biological Integration Ladder Arithmetic Seam Laboratory Local-to-Global Certificate Registry
Seam-Gain Benchmark Suite Off-world and second-biosphere com­

parison
Public failure memory across all 
portfolios

The operating rule. State the atomic claim. Type every edge. Declare reference, resolution, alternatives, chronology, 
and system boundary. Measure dynamical rent and epistemic rent separately. Complete the local-to-global certificate 
stack. Derive the residue field. Predict before looking. Preserve the failed prediction. Let Earth veto the story when the 
evidence fails.
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