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From "Magnetic Cage" to "Intelligent Web": A Paradigm Interpretation of the Breakthrough in
Controlled Nuclear Fusion Superconducting Magnets from the Perspective of Logographic Al
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Abstract

In June 2026, the Hefei Institutes of Physical Science, Chinese Academy of Sciences,
announced that China's self-developed toroidal field superconducting magnet and
high-temperature superconducting central solenoid coil for fusion reactors had successively
completed acceptance tests, achieving 100% domestic manufacturing of core technologies
and ranking among the world's best in overall performance. This breakthrough is a systematic
triumph of materials science, superconducting technology, and extreme-condition
engineering design. It also marks a critical phase in which fusion engineering is transitioning

from "experience-driven” to "intelligent design."

However, current Al applications in the fusion domain remain dominated by the data-driven
paradigm—whether in high-throughput material screening, plasma control, or knowledge
graph construction, the cognitive primitive is the statistically associated Token, which is
fundamentally incapable of meeting the essential demands for interpretability, causal

reasoning, and cross-scale knowledge integration in fusion engineering.

Based on the theory of Logographic Al (LAl), this paper argues, from three
dimensions—knowledge engineering, complex system reasoning, and materials design—that
replacing the Token with the "Morpho-Root" as the cognitive primitive provides a paradigm
pathway for fusion superconducting magnet R&D, moving from “statistical fitting" to
“structural reasoning." Furthermore, it proposes a "Neuro-Symbolic Dual-System

Architecture" and a "Morpho-Root Network" construction framework for fusion engineering.
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