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Abstract

Physical theories do not begin from equations alone. Their mathematical structures depend on
prior assumptions concerning what constitutes an existence and how physical entities can
stand in relation to one another. General relativity (GR) formulates gravitational motion
through the coupling of matter-energy to spacetime metric geometry, with freely falling
bodies following geodesic structure. Complex Oscillator Dynamics (COD), by contrast,
begins from a general ontology of self-consistent existence rather than from a local
gravitational phenomenon. It proposes that an individual physical existence is a complex
quaternionic spherical oscillator (CQSO): a self-complete structure consisting of a condensed
real-energy core and a complementary elastic phase field, represented minimally by S =P +
1Q and Y(r) = A(r)e"(i1®(r)). The complex quaternionic structure has independently been
related to three-dimensional multiplicative-invariant (MI) geometry, providing a geometric-
algebraic basis for the proposed ontology.

From this structure, the present work derives a general phase-closure relation for spherical
astronomical bodies without taking Mercury's anomalous perihelion advance as an input.
Antipodal radial phase closure gives 2w for each independent spatial orientation, while three
equivalent quaternionic orientations yield the complete CQSO closure ® CQSO = 6m. The
global MI relation gives GM/c?=r_0/(2V3), and reciprocal closure between the two radial
poles gives r C = a(1-e?). These relations yield the general planetary phase residual

8®_COD = 6n(GM/c?)/[a(1-¢?)]
=\3mr 0/[a(1-¢?)].

Applied subsequently to the Sun—Mercury system, this expression gives approximately 42.98
arcsec per century in the conventional observational representation, coinciding with the

relativistic perihelion result. The significance of this correspondence is not merely numerical.
GR and COD reach the same observable expression from different ontological constructions:
metric-geodesic geometry in GR and autonomous relational phase-closure geometry in COD.
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The result therefore raises a more general methodological question: whether physical
mathematical models should be constructed primarily from local phenomenology or derived
from an explicit and universal ontology of existence.

Keywords: Complex Oscillator Dynamics; complex quaternion; spherical oscillator;

multiplicative invariance; phase equilibrium; general relativity; perihelion advance; ontology
of physics

1. Ontological Premises of Physical Models

Every mathematical theory of physical motion contains an ontological premise, whether
explicitly stated or implicitly embedded in its variables and geometry. A theory must
determine what constitutes an individual physical existence, what constitutes its environment,
and what relation between them is interpreted as motion.

This distinction can be written schematically as

Premise <> Ontology <> Mathematical Geometry <> Physical Interpretation.

The present work therefore does not begin with Mercury's perihelion anomaly. Mercury is
used only as a later observational benchmark. The primary question is more general:

What geometry allows an individual physical existence to be self-consistent, and what form
of motion follows from relations among such existences?

GR and COD provide fundamentally different constructions of this question.

In GR, gravitational motion is formulated through the relation

T pwv e g puv < I' «> geodesic structure,

where matter-energy and spacetime metric geometry are dynamically coupled. A freely
falling body follows the geodesic structure determined by the metric. In the comparative
terminology adopted here, this may be described as an externally metric-defined or
heteronomous description of motion. This terminology is an ontological interpretation
introduced by COD:; it does not imply that GR itself regards spacetime as an independent
external agent.

COD instead begins with the individual existence itself. Its basic proposition is

Existence <> Self-Consistency <> Geometry.
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Geometry is therefore not merely a pre-existing container in which an incomplete object
moves. An individual existence constitutes a self-consistent geometry, and relations among
such complete individuals constitute physical motion.

2. From Complex Wave Structure to CQSO

The minimal complex-wave representation is
(1) = A(r)e”( (1),

with

k=|VO|.

COD combines this structure with complementary complex energy
S=P+iQ.

At dual-energy equilibrium,

P1Q,

IP[=1Ql,

and therefore

0 =mn/4,

IS|> =2P=.

The physical interpretation proposed by COD is that an individual existence consists of a
condensed real-energy or mass core together with its complementary elastic phase field:

Individual Existence = Real Mass Core € Elastic Phase Field.

Neither component alone constitutes the complete individual. Their self-consistent complex
equilibrium constitutes the physical existence.

Three-dimensional oriented phase structure is represented by the quaternionic basis
{15, kj},

for which

3
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li+j+ Kk =13

COD further distinguishes internal and external equilibrium geometries:

120° = internal three-component phase equilibrium,

90° = external orthogonal equilibrium,

45° = equal dual-energy equilibrium.

The resulting ontological model is

Complex Dual Energy + Complex Wave + Phase Equilibrium + 3D Oriented Closure
<> Complex Quaternionic Spherical Oscillator (CQSO).

The mathematical relevance of this construction is strengthened by the independently
developed result

Complex Quaternionic Structure = Three-Dimensional Multiplicative-Invariant Geometry.
Thus, within COD, quaternionic representation and three-dimensional MI geometry are not

introduced merely as alternative notations for a planetary model. They constitute the
geometric-algebraic structure associated with the proposed general ontology.

3. General Phase Motion of Spherical
Astronomical Bodies

The astronomical application begins only after the general CQSO structure has been
specified.

COD does not define physical motion fundamentally by a time-parametrized trajectory:
Motion # dx/dt.
Instead,
Motion = relational phase-equilibrium geometry.
Consider one radial orientation of a spherical oscillator. Its two antipodal phase poles satisfy
tr <> -1

4
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with antipodal phase separation

AD rad =m.

A complete radial-axis closure therefore has

® axis=n+m=2m.

A three-dimensional CQSO possesses three equivalent independent orientations. The 120°
internal equilibrium supplies their equal relational weighting. Hence the complete three-
dimensional radial closure is

® CQSO =3 x2m=6m.

The factor 6m is therefore interpreted not as three temporal revolutions but as the complete
three-dimensional antipodal radial phase closure.

For a spherical central body of mass M, the COD global MI relations are

c2=2V3GM_T/R

and

r 0=RM/M T.

Consequently,

GM/c2=r_0/(2\3).

Now define the two radial relational poles of the central-body—satellite system as

r -=a(l-e),

r +=a(l+e),

where a is the central radial scale and

e=( +t-r )(r ++r1r-)

is the normalized radial asymmetry.

Under the reciprocal MI relation

kr=y,

equal weighting of the two radial phase scales gives the effective closure radius
5
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r C=2r r +/(r -+r_+).

Substitution gives

r C=a(l-¢?).

The general CQSO relational phase residual is therefore
0® COD=® CQSO - (GM/c?)/r C

and hence

0@ COD = 6nGM/[a(1-e?)c?].

Using the COD intrinsic radial scale,

8O COD =3xnr 0/[a(1-¢?)].

This is the central result. It is obtained at the level of the general spherical central-body—
satellite relation; Mercury has not been used in its construction.

4. Mercury as an Observational Benchmark

The Sun—Mercury system provides a particularly clear benchmark because its anomalous
perihelion advance is well established.

For the Sun,
r 0,S=RM S/M T.
Using the COD global parameters gives approximately
r 0,S=5.12 x 10°* m.
For Mercury,
a~5.7909 x 1010 m
and
e~ 0.20563.
Therefore,
6
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r C=a(1-e*) = 5.546 x 1010 m.

The general CQSO expression then gives
00 M =5.02 x 10"-7 rad/closure

or

0® M = 0.1035 arcsec/closure.

Converted into the conventional astronomical reporting interval, this corresponds to
approximately

42.98 arcsec/century.

GR gives the familiar weak-field perihelion expression

Aw_GR = 6nGM/[a(1-e*)c?].

Thus,

0® COD=Aw GR

for this observable mathematical structure.

The correspondence is notable because the COD derivation does not begin from the Mercury

residual or from spacetime curvature. Within the proposed framework, the same expression
follows from CQSO closure, global MI geometry, and reciprocal radial closure.

S. Discussion: Two Ontological
Constructions of Motion

The mathematical equality does not imply ontological identity.

GR describes gravitational motion through metric-geodesic geometry:

Matter-Energy <> Spacetime Metric <> Geodesic Motion.

COD proposes instead:

Autonomous CQSO « Relational Phase-Equilibrium Geometry <» Autonomous CQSO.

The distinction concerns what is taken to constitute an individual existence.
7
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In the COD interpretation, a mass core is not an ontologically complete body. The real core
and complementary phase field jointly constitute the individual:

Real Core @ Phase Field <> Self-Complete Existence.

Consequently, two astronomical bodies are not interpreted merely as masses whose
trajectories are adjusted by an external geometrical background. They are treated as two
individually self-consistent spherical oscillators whose fields constitute a mutually admissible

phase-equilibrium relation.

This changes the interpretation of the perihelion residual. In GR it is a consequence of
relativistic metric-geodesic geometry. In COD it is interpreted as

0® = relational phase-closure residual.

The conventional “per century” quantity is therefore an observational reporting convention
rather than a fundamental COD variable. The intrinsic quantity is the angular residual per
relational closure.

The fact that both constructions yield

6nGM/[a(1-e?)c?]

does not by itself prove that the full GR geometry and CQSO geometry are mathematically
equivalent. Nor does the Mercury correspondence alone establish the CQSO ontology. It
does, however, provide a sharply defined observational correspondence between two
differently constructed geometrical descriptions.

This distinction has broader methodological implications. Empirical agreement with an
observable does not uniquely determine the ontology underlying its mathematical
representation. The premises by which physical existence is conceptualized influence the
variables, geometries, and meanings assigned to the same observable structure.

COD therefore proposes a reversal of the usual local-problem strategy:

Local anomaly — corrective model

is replaced by

Universal ontology — general geometry — observable consequence.

The Mercury system is important precisely because it enters only at the final observational
comparison, not because it motivates the ontology.

8
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6. Conclusion

This work has considered physical motion from the more general question of how the
ontology of existence determines its mathematical representation.

COD proposes the complex quaternionic spherical oscillator as a general self-consistent
physical existence:

Existence <> Self-Consistency < CQSO Geometry.

Its complex dual-energy structure, complex-wave representation, three-dimensional
quaternionic orientation, MI geometry, and spherical radial closure provide a unified
geometrical construction. For a spherical central-body—satellite relation, this structure gives
® CQSO = 6m,

GM/c2=r 0/(2V3),

r C=a(l-e?,

and consequently

8@ COD ="3nr 0/[a(1-¢?)]

= 6mGM/[a(1-e?)c?].

The Sun—Mercury system subsequently gives approximately 42.98 arcsec per century,
coinciding with the established relativistic perihelion result.

The principal implication is therefore not a new numerical value for Mercury. It is that the
same observable geometry can be associated with fundamentally different ontological
constructions: spacetime metric-geodesic geometry in GR and self-consistent relational phase
geometry among autonomous CQSO existences in COD.

Accordingly, the central methodological proposition of this work is:

Premise <> Ontology <> Mathematical Geometry <> Physical Interpretation.

A fundamental physical theory should therefore make its ontological premises explicit rather
than treating them as invisible assumptions of its mathematical formalism. COD proposes
that beginning from a universal self-consistent geometry of existence, rather than from

individual anomalous phenomena, provides an alternative route for constructing and testing
fundamental physical models.
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