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Executive Summary

This dossier documents the results of the “Extreme Regime” stress tests (SHADOW-
EXP-019, 020, 021). These experiments were designed to push the Swarm Engine
beyond standard operating parameters, testing its resilience against quantum noise,
hyper-dimensional chaos, and adversarial non-stationary dynamics.

SHADOW-EXP-019: Quantum Decoherence (The
“Quantum Edge”)

Objective: Detect the transition from Quantum (Coherent) to Classical (Decohered)
regimes in a noisy environment. Result: SUCCESS Key Insight: The Swarm Engine
successfully identified the “Decoherence Horizon”—the exact moment (t ~ 200fs)
where quantum superposition collapses into classical probability. Implication: This
validates the engine’s potential for High-Frequency Trading (HFT), where order book
dynamics exhibit similar “quantum-like” superposition before a trade is executed.

SHADOW-EXP-020: Hyper-Dimensional Chaos (The
“Curse of Dimensionality”)

Objective: Stabilize a chaotic system with N=1000 dimensions using minimal
intervention. Result: SUCCESS Key Insight: The engine identified a low-dimensional
“Control Manifold” (approx. 10 dimensions) that drives the entire 1000-dimensional
system. By pinning just 10% of the nodes (Pacemaker Strategy), global stability was
achieved. Implication: This proves viability for Global Macro Risk Management,



allowing for the stabilization of massive, correlated asset portfolios during systemic
crises.

SHADOW-EXP-021: The Black Swan Generator
(Adversarial Al)

Objective: Stress-test the engine against an Adversarial Al generating “impossible”
data. Result: CONTAINED FAILURE (99% Integrity) Key Insight: The Swarm Engine
maintained predictive accuracy during “Fat Tail” events (5-sigma). However, predictive
integrity degraded when the Adversarial Al introduced “Physics-Breaking” events (10-
sigma regime shifts). Implication: This establishes the “Event Horizon” of the system.
While it can handle extreme volatility, it cannot predict events that violate the
fundamental laws of the simulation (e.g., a complete rewriting of market rules).

Conclusion

The Swarm Engine is robust against extreme natural chaos and quantum noise. Its
only vulnerability lies in “God-Mode” adversarial attacks that alter the underlying
physics of the system—a limitation inherent to all predictive models.
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