— ZERO-TRANSIT STELLA NOVA EDUCATION FOUNDATION | RESEARCH WORKING PAPER

ZT-WP-001 | ZERO-TRANSIT RESEARCH WORKING PAPER

Vacuum as an Observational Medium: An
Epistemically Conservative Framework for
Cross-Domain Correlation

Sean Roberts
Zero-Transit Research Program, Stella Nova Education Foundation
8 August 2026

Research status: Foundational concept / methods architecture. This working paper defines testable research structure and
does not report a validated long-range detection effect, operational observatory, government partnership, or deployed
capability.

Zero-Transit is afoundational research program asking whether synchronized, heterogeneous precision measurements
can reveal reproducible cross-domain correlations that are not adequately explained by known natural, instrumental,
environmental, or human causes. This paper defines the “vacuum as an observational medium” as a research proposition
rather than an established physical mechanism. It separates observation from interpretation, specifies an explicit null
hierarchy, and proposes a reversible correlation architecture in which raw data remain immutable while contextual and
hypothesis layers can be added or removed. Quantum field theory provides experimentally established evidence that the
vacuum is not an empty classical background, but neither Casimir-force measurements nor theoretical vacuum
entanglement establish a usable long-range information channel. The Zero-Transit pathway therefore begins with
measurement discipline and falsification rather than mechanism selection. The paper describes measurement families,
timing requirements, statistical controls, evidence gates, and advancement criteria suitable for testing the proposition
without manufacturing anomalies through irreversible filtering.

Keywords: quantum vacuum, multisensor correlation, anomaly research, falsification, time synchronization, provenance,
Zero-Transit

1. Research Question and Scope

Zero-Transit begins with a deliberately narrow empirical question: can multiple independently useful instruments,
synchronized in time and interpreted with explicit environmental context, reveal recurring cross-domain relationships that
remain after known causes are tested? The question isintentionally phrased without assuming that a vacuum-mediated
mechanism exists. The program treats “vacuum as an observational medium” as a hypothesis-generating metaphor and
potential physical proposition, not as a demonstrated detection principle.

The distinction isimportant because observations can become theory-laden when preprocessing, thresholding, or
anomaly labels are designed around a favored explanation. The Zero-Transit architecture instead places immutable raw
acquisition at the bottom of a hierarchy. Calibration, natural-reference context, anthropogenic context, exploratory
transforms, and physical hypotheses are separate reversible layers. A candidate pattern is therefore defined operationally
by reproducibility across independent channels and sites, not by whether it resembles a preferred theoretical signature.
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2. Physical Motivation Without Mechanistic Overreach

Quantum field theory does not model the vacuum as a classical void. Laboratory measurements of the Casimir force
demonstrate measurabl e consequences associated with modified el ectromagnetic zero-point fluctuations between
boundaries (Lamoreaux 1997). Relativistic quantum-field models also predict nonclassical correlations in vacuum states;
Reznik, Retzker, and Silman (2005), for example, analyzed how spatially separated detectors may extract entanglement
from afield vacuum under controlled local interactions.

Neither result establishes the central Zero-Transit proposition. Casimir experiments concern boundary-dependent forces
at short range, and vacuum entanglement does not provide a demonstrated method for superluminal communication or
remote sensing. The scientifically defensible inference is therefore limited: vacuum states possess physical structure
worth treating seriously in foundational research, while the existence, scale, observability, and engineering relevance of
any cross-domain correlation remain open questions. Zero-Transit is structured to alow those questionsto fail cleanly.

3. Measurement Architecture

Theinitial architecture uses five broad measurement families. electromagnetic and radio-frequency behavior; optical and
interferometric observations; timing and atomic stability; particle and radiation distributions; and
environmental/geophysical reference channels. The architectureis not a claim that each family couples to one unknown
phenomenon. Instead, the heterogeneous set is intended to make common-mode instrumental artifacts less persuasive and
to make known environmental relationships easier to identify.

Multisensor datafusion iswell established as an engineering discipline for combining information from complementary
sensors while retaining attention to sensor quality, registration, uncertainty, and inference level (Hall and Llinas 1997).
Zero-Transit adopts the architectural lesson but constrains the interpretation: correlation is evidence of relationship, not
proof of common cause. Every correlation must remain linked to source provenance, calibration state, timing uncertainty,
and the transformation that produced it.

4. Synchronization and Temporal Registration

Cross-domain research becomes uninterpretable when timing error is of the same order as the candidate event. The
Universal Sensor Interface therefore treats time as first-class metadata. A future deployment can combine
GNSS-disciplined clocks, precision time protocol, local oscillator health, and explicit uncertainty bounds. White Rabbit
demonstrates that sub-nanosecond synchronization over Ethernet is technically achievable in appropriate instrumentation
environments (Moreira et a. 2009), although Zero-Transit does not require that level for every sensor family.

Timing metadata should include source clock, synchronization method, estimated offset, jitter, holdover status, and any
correction applied. Analytical windows should be re-runnable under alternative timing assumptions so that a candidate
does not depend on a hidden clock adjustment.
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5. Null Hierarchy and Statistical Discipline

A candidate event must survive a hierarchy of increasingly demanding null explanations. The first layer asks whether the
feature can be reproduced from sensor malfunction, calibration drift, saturation, clock error, network behavior, or analysis
artifacts. The second asks whether known natural processes - such as geomagnetic disturbance, seismic events,
atmospheric variation, solar activity, or local environmental changes - explain the signal. The third evaluates human and
infrastructure activity. Only after these layers remain insufficient should aresidual be assigned a neutral anomaly
identifier.

Multiple comparisons are amajor risk in high-dimensional observatory data. The Benjamini-Hochberg framework
provides one established approach for controlling the expected false discovery rate across families of statistical tests
(Benjamini and Hochberg 1995). Bayesian model comparison can also make uncertainty among competing explanations
explicit rather than collapsing interpretation into a binary significant/not-significant decision (Kass and Raftery 1995).
Zero-Transit does not prescribe asingle statistic for all datafamilies; it prescribes that the multiplicity problem and model
uncertainty be declared before interpretive claims are made.

6. Reversible Data and Provenance

The program target is preservation of raw observations and all transformations needed to reproduce aresult. FAIR
principles emphasize findability, accessibility, interoperability, and reusability for research objects and workflows
(Wilkinson et a. 2016). PROV-O provides aformal vocabulary for representing entities, activities, agents, and derivation
relationships in provenance systems (Lebo, Sahoo, and McGuinness 2013). These principlesfit the Zero-Transit
requirement that a corrected dataset never replace the source observation.

Each analytical result should therefore be reconstructable as a graph: source packet -> validated packet -> contextual
layers -> analytical transform -> candidate output -> human interpretation. The graph must preserve software version,
parameter set, model version, analyst action, and release state. Reproducible workflow practices can additionally create
an audit trail when data or analysis code change over time (Beaulieu-Jones and Greene 2017).

7. Falsification and Advancement Criteria

The working proposition is weakened when candidate patterns vanish under improved calibration, disappear when timing
uncertainty is modeled, fail blind replication, correlate with a known natural reference, or cannot be reproduced across
independent instruments. These outcomes are scientifically useful because they refine the baseline library and eliminate
weak pathways.

Advancement requires more than persistence. A candidate must have a predeclared detection rule, quantified sensitivity,
independent reproduction, an adversaria review of mundane explanations, and a documented release decision. A physical
mechanism is considered only after the observational effect is reproducible. The ordering isintentional: observe,
contextualize, correlate, test, and only then interpret.
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8. Conclusion

Zero-Transit is best understood as an architecture for disciplined ignorance: it attempts to make unresolved observations
visible without prematurely deciding what they mean. The vacuum hypothesis provides a reason to ask whether
cross-domain relationships deserve systematic study, while the program design protects against turning that hypothesis
into the answer. The near-term scientific product is therefore not a detector. It is a reproducible measurement, baseline,
and falsification framework capable of telling the research team when a proposed effect has failed and, if aresidual
survives, exactly how it survived.
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