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Real-time EFT with application to QCD 
matter and perhaps AI
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2d Ising Model
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Low Temperature Phase
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High-Temperature Phase
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Statistical Physics Inspired AI

•Leveraging the phase dynamics of artificial particles (neurons, nodes, 
or units) to model and manipulate patterns for learning, recognition, 
and generative processes
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Sample images from MNIST test dataset
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What is your favorite drink?
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Hidden unit as a feature detector
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Part II: Non-equilibrium Phases
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The Starry Night and Turbulence
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Diffusive model for AI Image 
Generation

•Diffusion models are widely used for    image denoising,  image generation, 
and video generation
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An image generated with Stable Diffusion 3.5 based on the text prompt a photograph 
of an astronaut riding a horse



17



Forward Evolution
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Summary and Outlook
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Outlook

•Nature is a teaching machine. We just begin to learn AI from it.
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Back-up
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Discovery of Neptune (海王星)

•In 1846, astronomers discovered Neptune. The discovery was made 
based on mathematical calculations of its predicted position due to 
observed perturbations in the orbit of the planet Uranus （天王星）.
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