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Abstract : Between the infinitely extended past and the endlessly unfolding future lies a relatively brief "present," a
spatiotemporal interval that carries both the quality and quantity of matter. The universe is fundamentally
a four—dimensional spacetime continuum, distinct from the three—dimensional space perceived intuitively
by humans: while ordinary low-speed objects follow linear trajectories in three—dimensional space, light
propagates along two-dimensional surface paths within four—dimensional spacetime. This dimensional
difference accounts for the constancy of the speed of light and provides the underlying spacetime logic for
the mass—energy equivalence equation E=mc?. Due to limitations in three—dimensional perception, people
generally question the existence of "massless energy." In reality, massless energy is a unique phenomenon
arising from high—speed motion within four—dimensional spacetime—a higher—order form of matter that
transcends the constraints of three—dimensional mass. This paper systematically explains the objective
basis for the existence of massless energy through three core dimensions: the geometric structure of
spacetime, dual temporal measurement, and the fundamental differences between three— and four—
dimensional spacetime. By analyzing key divergences between classical physics, relativity, and quantum
mechanics, it dismantles misconceptions rooted in traditional spacetime understanding, deeply reveals the
dimensional limitations of human perception, and offers a novel dimensional perspective on foundational
physical phenomena such as mass—energy conversion, the constancy of the speed of light, and quantum
uncertainty.
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