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The study identifies a key biological threshold where amyloid-
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This pivotal inflection point marks the moment when molecular

stress crosses a threshold, transforming localized pathology into a
systemic cascade. In nuclear systems, this mirrors the moment when
a small deviation in reactor behavior—like coolant temperature or
neutron flux—crosses a safety threshold and initiates uncontrolled
feedback. The model suggests that safety isn’t just about preventing
failure, but detecting and managing these inflection points before
they become irreversible.

Source: Nature - Published September 16, 2026
https://www.nature.com/articles/s41586-026-11110-5?error=cookies not_supported&code=9dcbeeel

-2f69-4ec9-807d-8234e8a9401d



https://www.nature.com/articles/s41586-026-11110-5?error=cookies_not_supported&code=9dcbeee1-2f69-4ec9-807d-8234e8a9401d
https://www.nature.com/articles/s41586-026-11110-5?error=cookies_not_supported&code=9dcbeee1-2f69-4ec9-807d-8234e8a9401d

01

Safety as a Dynamic Threshold

The study proposes that Alzheimer’s disease progresses not in a steady cascade, but through discrete
phases separated by biological inflection points. This challenges the linear safety model used in
nuclear licensing, where risk is assumed to increase proportionally with time or exposure. Instead, the
Al in Nuclear Energy Council should model reactor behavior as a system with phase transitions—where
small, monitored changes can suddenly trigger large-scale shifts in safety integrity, demanding real-
time detection of non-linear thresholds.



Predicting the Unpredictable

By treating safety events as emergent transitions rather than
cumulative failures, Al systems can shift from reactive
monitoring to predictive intervention. Just as Tau pathology
emerges only after a threshold is crossed, reactor anomalies
may remain undetectable until a critical inflection point is
reached. Al models trained on multi-modal sensor data—

thermal, acoustic, neutron flux—can now identify pre-
inflection signatures, enabling preemptive shutdowns or

adjustments before catastrophic failure becomes possible. This
reframes the safety case not as compliance, but as continuous

resilience management.
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