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Figure 1 The tripartite helix model of government, industry, and
scientific community embedded within large-scale scientific facilities
(LSSFs)
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Abstract: Linear Model, Two-Dimensional Quadrant Model, Triple Helix Model, and Cycles of Innovation and Discovery (DIC)
are four fundamental types of innovation models. The technological industrialization of Large Scale Scientific Facilities (LSSFs)
is a crucial pathway for driving scientific and technological innovation as well as industrial upgrading, serving as a vital source
of new quality productive forces. This study aims to explore the applicability of four classical innovation models in the
technological industrialization of LSSFs. By analyzing the interaction among these models, this research seeks to provide a
theoretical framework for the functional positioning and industrialization pathways of LSSFs, promoting deep integration of
scientific innovation and industrial upgrading.

Through a combination of theoretical analysis and case studies, this research synthesizes the core theories of the four
innovation models: the linear logic from basic research to industrialization, the application-oriented basic research embodied in
Pasteur's Quadrant, the government-industry-academia collaboration mechanism in the Triple Helix Model, and the bidirectional
interaction between science and technology in the DIC Model. Using Chinese LSSFs such as the China Spallation Neutron
Source, Shanghai Synchrotron Radiation Facility, and the Daya Bay Neutrino Experiment Station as cases, the study examines
how these models apply to different types of facilities.

Technological industrialization of LSSFs requires breaking through single-model frameworks to construct a "dynamic
adaptation" analytical framework. First, establish a phased support system: government investment leads in the basic research
stage, industrial demand databases are introduced in the application stage, and industrial park policies form a closed loop in the
industrialization stage. Second, strengthen the trinity collaboration: the government sets up an industrialization office, research
institutions optimize the technology transfer mechanism, and the industrial sector takes the lead in establishing technology
alliances. Finally, design differentiated paths: platform-type facilities increase industrial machine time usage, specialized facilities
focus on the "basic principle-application optimization" cycle, and public welfare facilities explore the IP economy of science
popularization. These findings above provide theoretical references for industrialization policy-making and cross-stakeholder
collaboration in LSSFs, emphasizing dynamic complementarity among models and adaptability to LSSF types, with practical
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implications for enhancing new quality productive forces.

Technological industrialization of LSSFs requires breaking through single-model frameworks to construct a dynamic
innovation analysis framework. This involves integrating and adapting the four innovation models according to different
contexts: establishing a phased support system across basic research, application, and industrialization stages; strengthening
trinity collaboration among government, research institutions, and industry; and designing differentiated paths for platform-type,
special-purpose, and public welfare facilities. These findings provide theoretical references for policy-making and cross-
stakeholder collaboration, emphasizing dynamic complementarity among models and adaptability to different facility types.

Keywords: innovation model; Linear Model; Two-Dimensional Quadrant Model; Triple Helix Model; Cycles of Innovation and
Discovery; Large Scale Scientific Facilities (LSSFs); technological industrialization



