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(RERE:FEE THRE & 5R5R)

The Generation Logic, Advanced Patterns, and Governance Pathways of
AI Hallucination Under the Fifth Scientific Research Paradigm

Hu Jinyan', Dong Ao', Su Linmeng’
(1. Faculty of Education, Henan Normal University, Xinxiang 453007, China;
2. College of Politics and Public Administration, Henan Normal University, Xinxiang 453007, China)
Abstract; As the fifth scientific research paradigm, Artificial Intelligence for Science ( AI4S) is
profoundly reshaping the landscape of scientific inquiry. The phenomenon of hallucination generated by Al,
which looks reasonable but deviates from objective facts, seriously threatens reliability and becomes a core
governance problem in AI4S. At the same time, Al hallucinations harbor the potential to catalyze
breakthrough innovations. Existing studies have largely concentrated on technical error correction and
algorithmic optimization, with insufficient discussion on the generative logic, risk manifestations, and
governance pathways of Al hallucinations. From the multidimensional perspectives of the philosophy of
technology, synergetics, and computational cognitive neuroscience, the study reveals that Al hallucinations
are not merely technical flaws, but rather ineliminable structural byproducts within humarn-machine symbiotic
systems. Al hallucinations exhibit the progressive tripartite evolution; from explicit “disorder”, through

13

semi-implicit “ ordered disorder”, to deeply implicit “ pseudo—order”. This evolutionary process is
accompanied by the dynamic emergence of intersubjective risks and the permeable erosion of cognitive
hierarchies. To address these challenges, a “tripartite synergy” governance model centered on the core
concept of “critical symbiosis” has been constructed. This model encompasses a dynamic responsibility—
authority system, human-machine interaction protocols, and a collaborative governance foundation. It aims
to establish the leading role of researchers in human-machine symbiosis, offering a theoretical framework and
practical pathways for transforming the risks of Al hallucinations and harnessing their innovative potential.

Key words: artificial intelligence; the fifth scientific research paradigm; Al hallucination; critical

symbiosis; creative potential
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