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Microscopic mechanism of the photoelectric effect and chip design applications based on unified space-time

quantization theory
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[ Abstract] Objective To break through the limitations of the classical photoelectric effect theory, construct a
fundamental particle model and an unified expression of forces from the perspective of spacetime quantization, and
reveal the 3D microscopic physical mechanism of the photoelectric effect. Methods The Yuanzi (Firston) Model was
established through spacetime quantization at the Planck scale; an electromagnetic wave propagation model was
constructed based on the firston framework; the structures of electrons, protons, and atomic nuclei were built by
combining de Broglie's standing wave theory; the unified expression of fundamental forces,F=nhc/r?, was derived;
and a new criterion for the photoelectric effect was established by analyzing electron binding energy in combination
with the atomic model. Results It is proposed that the condition for the occurrence of the photoelectric effect is that
the incident light frequency satisfies v > av, (where a is the fine-structure constant, v. is the intrinsic frequency of the
electron, and v is the frequency of the incident light). This indicates that the energy threshold for an electron to escape
the nuclear binding depends on the electron's intrinsic quantized resonant frequency characteristics. Conclusion The
particle model and the unified force theory within the framework of spacetime quantization provide a 3D microscopic
dynamic explanation for the photoelectric effect, revealing the deep physical essence of light-matter interaction.
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