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Section 14. Testable Predictions and Falsifiability 

 

A central requirement for CUWF/QIA is falsifiability. If collapse is a mechanistic re-routing transition in a 
lossless entropic network, then QIA must imply observable signatures that deviate from standard 
decoherence-only explanations. This section outlines measurable predictions and proposes 
experimental directions. Finally, it states explicit conditions under which QIA would be refuted. 

 

14.1 Routing-noise signature: deviations from standard decoherence models 

Standard decoherence models often treat environmental influence as effectively stochastic noise 
acting on phase coherence, typically modeled as Markovian or weakly non-Markovian processes. QIA 
predicts a distinct routing-noise signature: fluctuations in outcome statistics and phase visibility that 
correlate with network re-routing instabilities rather than with simple noise amplitude. Because re-
routing involves discrete changes in dominant channel usage, QIA expects non-smooth variability 
patterns—such as intermittent bursts or regime switching—especially near routing instability 
thresholds. In interferometric experiments, this could manifest as sudden, structured changes in fringe 
visibility beyond what standard decoherence predicts. 

 

14.2 Threshold behavior: collapse onset beyond coupling/entropy threshold 

Unlike purely gradual decoherence models, QIA predicts threshold behavior. Collapse onset occurs 
when measurement coupling strength or entropic instability exceeds a critical value such that the prior 
routing configuration becomes unstable. Below threshold, coherent routing is maintained and 
interference remains observable; above threshold, rapid re-routing drives stabilization into pointer-like 
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attractors. Therefore, the predicted curve of coherence visibility versus coupling is not necessarily 
smooth exponential decay but may show a kink, sharp transition, or sigmoidal threshold-like behavior. 

𝐶𝑜𝑙𝑙𝑎𝑝𝑠𝑒 𝑜𝑛𝑠𝑒𝑡 𝑤ℎ𝑒𝑛  𝑐𝑜𝑢𝑝𝑙𝑖𝑛𝑔/𝑒𝑛𝑡𝑟𝑜𝑝𝑦  
>   𝑐𝑟𝑖𝑡𝑖𝑐𝑎𝑙 𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑  (𝑟𝑜𝑢𝑡𝑖𝑛𝑔 𝑖𝑛𝑠𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦) 

 

14.3 Non-Markovian patterns: network memory effects 

Because QIA treats the universe as a network with distributed code coupling and routing consistency 
constraints, it naturally predicts memory effects. Routing updates are not memoryless; they depend on 
the history of boundary conditions and prior routing configurations. Therefore, QIA predicts non-
Markovian behavior in certain regimes: temporal correlations in measurement outcomes, recurrence 
phenomena, or delayed restoration of partial coherence due to network-level compatibility 
readjustments. Such patterns would exceed the explanatory power of simple Lindblad-type 
decoherence models. 

 

14.4 Experiment proposals (conceptual) 

To test QIA, one should engineer experiments where entropic boundaries and routing constraints can 
be tuned systematically. Two broad proposals are as follows. 

(i) Interferometry with engineered environment constraints: construct an interferometer in which the 
environment coupling is not merely increased in strength, but structured into controllable constraint 
channels. QIA predicts that structured constraints will produce distinct threshold-like routing transitions 
and non-smooth variability in interference patterns. 

(ii) Multi-node entanglement under tunable entropic boundaries: distribute an entangled resource 
across multiple nodes while controlling entropic boundaries (for example via adjustable coupling to 
reservoirs or engineered decoherence channels). QIA predicts changes in correlation topology 
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consistent with routing reconfiguration, potentially showing non-Markovian response or discrete 
transitions in entanglement distribution. 

 

14.5 What would refute QIA? 

To make QIA scientifically meaningful, we state explicit refutation criteria. QIA would be falsified if one 
or more of the following were established: 

(1) No routing-threshold signatures exist: if coherence decay and measurement statistics remain fully 
described by smooth decoherence models across all regimes, with no evidence of threshold-like onset 
or regime-switching behavior. 

(2) No measurable non-Markovian routing memory: if all observed temporal correlations and 
recurrence effects can be fully accounted for by standard open-system quantum dynamics without 
invoking network-level history dependence. 

(3) No distinction between total and accessible information: if experiments show that information is 
fundamentally destroyed rather than redistributed, contradicting the lossless network principle. 

(4) Violation of no-signaling in routing framework: if any routing interpretation implies controllable 
faster-than-light signaling, QIA’s core constraint would fail. 

(5) Absence of constraint-spectrum locking: if discrete measurement spectra cannot be interpreted as 
stable channel locking under constraints in any consistent way, undermining the eigen-channel 
mechanism. 

 

 

 


