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A complex space formulation of special relativity and its physical interpretation

Xunjie Lei
Guangdong Pharmaceutical University Guangzhou Fosun Chancheng Hospital, Guangzhou, Guangdong

[ Abstract] Due to the dependence of simultaneity on the “observer,” the objective reality of special relativity
has been repeatedly questioned. To address this, to this end, this paper proposes a material absolute motion model
based on complex representation, detailing the spatiotemporal motion framework of complex plane geometry and
applying it to the geometric expression of time dilation and length contraction effects in special relativity. Within this
framework, a formal decomposition of “spatial motion” and “temporal motion” is introduced, employing complex
structure to unify the description of particle motion, thereby reinterpreting relativistic effects as the geometric
projection of material absolute motion. It should be emphasized that this model does not attempt to replace existing
systems of quantum field theory or relativity theory, but rather serves as a possible explanatory tool for exploring
geometric expressions of spatiotemporal structures. By comparing with Minkowski spacetime, this paper discusses
the potential intuitiveness and limitations of complex number representations in understanding relativistic effects.
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