From ¢;; to g,,:
The Differential Invariant ds?, Curved
Spacetime,
and Its Relation to Null Unity and Infosophy

Simulon Research Group

November 3, 2025

Abstract

This document summarizes: (1) the meaning of ds? in General Relativity, (2) the
etymology of the line element ds, (3) the conceptual significance of replacing d;; with
guv, and (4) the connection between this transformation and the Null Unity-Infosophy
framework. What appears as a minor symbolic substitution is in fact an ontologi-
cal shift that transforms fixed geometry into a dynamical field and reveals a deeper

structural resonance between spacetime and informational principles.

1 The Role of ds? in General Relativity

In General Relativity,

ds® = g,, dz"dz”

is the invariant spacetime interval. It measures the infinitesimal separation between events
and determines whether an interval is timelike, lightlike, or spacelike. Through this single

equation, Einstein encodes:
e curvature,
e proper time,
o causal structure,

» gravitational effects.



2 Etymology of the Line Element ds

The symbol d originates from Leibniz as the differential operator, while s traces back to
spatium (Latin for space or extension). Riemann later used s as the parameter along
geodesics. Thus ds represents the infinitesimal segment of a curve, while ds? becomes the
quadratic form defining the geometry.
The identity
ds® =1

arises from the exponentiation rule that any nonzero quantity raised to the zero power equals
the multiplicative identity. In more generalized frameworks, such as Null Unity, this “zero-

exponent state” plays a fundamental role.

3 From ¢;; to g,,: A Conceptual Revolution

In flat Euclidean geometry,
ds® = dij dztda’,

with the Kronecker delta acting as the identity metric. This enforces:
o spatial uniformity,
e 1o curvature,
» no gravitational effects.

Einstein replaced the fixed identity structure ¢;; with a dynamic field:

51']' — g/“,<l'>.

Unlike 6;;, the metric g, varies with position, has ten independent components, mixes time

and space, and is governed by Einstein’s field equations. This change converts:

o geometry into physics,

the metric into a field,
o straight lines into geodesics of curvature,
» gravity into spacetime geometry.

What looks like a symbolic change is really an ontological transformation.



4 Connection to Null Unity and Infosophy

The Null Unity-Infosophy framework interprets the line element ds? not merely as a geo-
metrical artifact but as the fundamental invariant of differential structure. In this view, the
transition

51’3’ — Guv

is deeply analogous to the transition between:
ds® =1 (Null Unity: identity state)
and the re-expansion

ds®,ds*, ds"  (post-null emergent structure).

4.1 Null Unity as Differential Collapse

In Null Unity, the expression
ds' @V = ds° = 1

represents the collapse of differential structure to an identity state. At this boundary:
o geometry loses its dimensional meaning,
e causal structure dissolves,
 informational density reaches a maximal seed state.

This echoes the pre-Planckian regime where classical spacetime loses validity. The metric

cannot be defined, paralleling the collapse from g, to an identity-like structure.

4.2 Infosophic Re-Expansion as Metric Emergence

In the Infosophic interpretation, geometry re-emerges from informational relations. This
corresponds to the transition:
1=ds® — ds?

just as:

61’]’ — gﬂy<I>.

The identity ds® = 1 acts as the Null Unity “seed,” while the full metric g,, represents

its expansion into:



e curvature,

o causal differentiation,

o time dilation,

o geodesic structure.

Thus, just as GR allows geometry to evolve dynamically, Infosophy sees the metric as an

emergent expression of informational structure unfolding from Null Unity.

4.3 Unified Interpretation

The conceptual parallel may be summarized as:

Null Unity: ds® =1 — Infosophic emergence: ds? — GR curvature: g, (x)

Here:

o ds” is the identity of differentiation,

o ds? is the first geometric expansion,

e g is the fully realized geometric field.

The replacement d;; — g,,, is therefore the physical analogue of emerging from Null Unity:
geometry acquires freedom, curvature, and dynamical evolution—mirroring the Infosophic

unfolding of structure from its identity precursor.

5 Conclusion

The substitution d;; — g,,, marks the transition from fixed to dynamic geometry. In GR,
this gives birth to curved spacetime; in the Null Unity—Infosophy framework, it echoes the
emergence of structure from an identity-state of differential collapse. The connection reveals

a deep unity between informational principles and geometrical physics.
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