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Theory of space-time wave dynamics
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Abstract

This paper proposes a novel spacetime wave dynamics theory (Space-Time Wave Dynamics, STWD), which introduces dynamic
wave-geometric coupling fields to uniformly describe quantum gravity, the origin of mass, the mechanism of time generation, and
black hole singularity physics. Unlike traditional quantum gravity theories, STWD models spacetime itself as a high-energy dynamic
fluctuating medium, with its characteristic frequency determined by the Planck scale (fp, tp). Matter, time, and black holes correspond
to local stress condensation, phase evolution order parameters, and wave termination phase transitions in the fluctuating background,
respectively. This theory predicts observable spacetime fluctuation signals (frequencies ranging from 10"-3 to 10"3 Hz), providing
key test targets for next-generation gravitational wave detectors (such as LISA and Einstein Telescope).
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