
Evolutionary Theory of Space: How Space Evolves into All Physical Systems
Abstract
Space is traditionally treated as a geometric background, yet empirical observations from cosmology and physics indicate that space is a dynamic physical medium. This article argues, using evidence from observational cosmology, quantum field theory, chemistry, evolutionary biology, and systems science, that space evolves and transforms into all physical, biological, and social systems. Matter emerges through phase transitions in spatial fields (Guth, 1997; Kolb & Turner, 1990). Chemical structure is reducible to spatial electron distributions (Atkins & de Paula, 2017). Biological systems depend on spatial gradients and boundaries (Alberts et al., 2022). Communication processes require spatial separation (Shannon, 1948). Political and social systems arise from the spatial distribution of human populations (Wendt, 1999; Buzan & Little, 2000). No empirical evidence contradicts this continuity. The conclusion is that space is the original evolving substrate, and all systems are transformations of spatial structure.

1. Introduction
Modern cosmology shows that space expands (Hubble, 1929), accelerates (Riess et al., 1998), and forms curvature gradients shaped by mass-energy (Einstein, 1916; Misner, Thorne & Wheeler, 1973). Quantum field theory adds that vacuum space contains fluctuating fields that produce particles (Peskin & Schroeder, 1995). These findings establish that space is not static.
If space evolves, the question becomes: does this evolution produce the systems within it? Evidence across disciplines suggests that matter, chemistry, biology, communication, and social structures all originate from transformations of spatial fields. This theory is empirical rather than metaphysical, and—as discussed below—no contradictory observations currently exist.

2. The Physical Evolution of Space
Every possible geometry in the universe, regardless of its typology or scale, is an expression of the underlying fabric of space and time (Planck Collaboration, 2016). Gravitational lensing demonstrates this directly: curvature is not a passive feature but an active spatial property that shapes the trajectory of light and matter (Bartelmann & Schneider, 2001). Quantum field theory further shows that vacuum space contains fluctuating energy capable of generating particle–antiparticle pairs (Birrell & Davies, 1982). These vacuum fluctuations arise entirely from the conditions of spatial fields and do not require pre-existing matter. Therefore, space evolves in both structure and energy content, operating as an active physical system rather than a geometric backdrop. All objects in the universe are extensions of space, as none can form, exist, or function independently of the spatial field. 

3. Transformation of Space into Matter
During the early universe, particles emerged through transformations of the spatial field, acquiring their properties directly from the evolving geometry of space (Kolb & Turner, 1990). Every quantum excitation corresponds to a geometric mode of spacetime fields, and all quantum states occupy definite spatial configurations (Weinberg, 2008). Quantum asymmetry—such as symmetry-breaking events during cooling—is a de-symmetrization of space itself (Guth, 1997). Conversely, general relativity describes a symmetrization of space, where curvature becomes smooth and continuous. Asymmetrization generates quanta; symmetrization produces the large-scale celestial structures and predictable physical laws. Matter, in this framework, is simply space transforming into physical form. Scientific descriptions of mass, charge, and curvature all originate as properties of spacetime (Einstein, 1916). No empirical evidence exists of matter occurring independently of space.

4. Chemical Structure as a Spatial Configuration
Chemical bonds arise from spatial relationships between electron distributions and molecular polarities (Atkins & de Paula, 2017). Every chemical geometry is determined by the spatial configuration of quantum states according to the Schrödinger equation (Schrödinger, 1926). Chemical structure is therefore not an independent domain but a direct consequence of spatial arrangement at the quantum level. No chemical process has ever been observed to operate outside spatial geometry, nor has chemistry provided a case of “de-spatialization.” Chemistry simply represents a higher-order transformation of spatial structure into functional molecular forms. 

5. Biological Systems as Spatial Transformations
Cells survive because of spatial boundaries (membranes), spatial energy gradients that drive ATP generation, and spatial compartmentalization provided by organelles (Alberts et al., 2022). Evolutionary processes likewise require populations distributed across heterogeneous spatial environments (Mayr, 1982; Futuyma, 2013). The existence of populations is unavoidably dependent on space, since speciation events rely on spatial separation and environmental variation; without these conditions, diversification cannot occur (Coyne & Orr, 2004). Ecological dynamics are also fundamentally spatial, emerging from competition, dispersion, and resource gradients across environments (Tilman, 1982). Thus, biology is the transformation of spatial structures into self-maintaining, adaptive systems.

6. Communication as a Spatial Process
Communication requires separation between sender and receiver and a spatial medium for transmission (Shannon, 1948). Electromagnetic communication depends on propagation through spacetime (Jackson, 1999). Neural communication relies on spatial pathways between neurons (Kandel et al., 2013). Diplomatic and technological communication require spatial infrastructures (Castells, 1996). There is no known form of communication without spatial distinction.

7. Consciousness as a Spatial Transformation
Every form of consciousness is the outcome of spatial organization: neural structures, signaling pathways, and cognitive processes have been shaped over millions of years of evolution into highly specific spatial configurations that enable awareness and experience.

8. Absence of Contradictory Empirical Evidence
In physics, no experiment has ever demonstrated matter existing independently of spacetime fields (Weinberg, 2008). In chemistry, no chemical bond forms without spatial geometry determining electron distribution (Atkins & de Paula, 2017). In biology, no organism functions without spatial gradients, boundaries, and compartmentalization (Alberts et al., 2022). In communication, no signal can occur without spatial propagation through a medium or field (Shannon, 1948). In social science, no political system operates without territorial space and spatial organization (Buzan & Little, 2000). In neuroscience, no form of consciousness arises without spatially structured neural networks. Across all disciplines, no empirical evidence contradicts the conclusion that every system emerges from transformations of spatial structure.

9. Conclusion
Space is an evolving physical medium whose transformations generate matter, chemical organization, biological life, communication systems, and social orders. Across all scientific domains, the same principle holds objects and systems are continuous transformations of spatial fields. With no empirical contradictions identified, the theory provides a unified scientific explanation of complexity across scales.
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