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From Intuition to the Manifold: Spinoza, Kant, and the
Higher-Order Kinematics of Motion

Abstract

The evolution of human thought regarding space, mind, and movement follows an unbroken
topological trajectory—from early modern metaphysics to contemporary differential geometry
and control theory. Traditional mechanics parameterizes physical movement as a sequence
unfolding linearly over time. However, modern control theory operating on complex state
spaces demands a non-temporal, differential-geometric framework. By substituting temporal
rates of change with intrinsic metric curvatures, frame bundle torsions, and higher-order
osculating tangencies, this paper demonstrates that physical space and psychological structure
exist as simultaneous geometric properties of a unified higher-dimensional manifold AM. We
trace this theoretical arc through four distinct stages: (1) Baruch Spinoza’s monistic continuum
and Carl Jung's psychoid field; (2) Immanuel Kant's Euclidean perceptual projection screen; (3)
the 1844 mathematical breakthroughs of Hermann Grassmann, William Rowan Hamilton, and
Gotthold Eisenstein; and (4) modern higher-order kinematics evaluated on the éth-order Jet
Bundle JSE(3).

1. Introduction: The Spatialization of Mechanics

For centuries, physical mechanics has treated time (¢) as the ultimate, independent variable
against which all spatial transformations must be indexed. From Mewtonian particle dynamics to
early Lagrangian mechanics, movement is conceived as an ordered succession of states
unfolding along an absolute, unidimensional temporal axis. However, this classical dependence
on linear time creates severe conceptual and computational bottlenecks when modeling non-
Euclidean state spaces, non-local psychological phenomena. and ultra-high-precision robotic
control systems.

When a multi-axis manipulator, autonomous aerial vehicle, or piezoelectric actuator moves
through physical space, its orientation and position do not evolve within a flat, uniform grid. Its
true configuration space resides on a curved, non-Euclidean Lie group—specifically the Special
Euclidean Group SE(3). On such spaces, classical vector calculus breaks down: tangent
vectors at distinct configurations belong to entirely different vector spaces, rendering standard
time-based coordinate derivatives frame-dependent and geometrically ill-defined.

To construct a rigorous, invariant theory of motion, mechanics must undergo a fundamental
conceptual shift: motion must be liberated from linear time and reformulated strictly as
static differential geometry.
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By eliminating the temporal parameter  in favor of intrinsic manifold metrics, covariant

derivatives (W), and fiber bundle geometries, we reveal that physical movement, cognitive
perception, and metaphysical substance share a single, underlying spatial topology. This paper
demonstrates that what classical physics interprets as a temporal progression of forces is, in
reality, the static, higher-order geometric shape of a curve embedded within a higher-

dimensional manifold M.

To establish the completeness of this framework, we trace its conceptual development across

four interconnected intellectual phases:

1

Section 2 (The Psychether and Spinozist Monism): Establishing the foundational,
undivided spatial-psychological continuum where mind and matter exist as identical
topological attributes.

Section 3 (Kant's Epistemic Filter as Geometric Projection): Analyzing how the human
cognitive architecture acts as a low-dimensional projection operator (7 ) that filters this
infinite continuum down into a restricted 3D Euclidean frame.

Section 4 (The 1844 Revolution as Metric Expansion): Examining the mid-19th-century
algebraic breakthroughs that severed geometry from visual intuition and constructed
higher-dimensional vector spaces and curved manifolds.

Section 5 (Embodied Kinematics on Jet Bundles .J% M ): Formulating a time-free control
paradigm that evaluates trajectories from velocity through pop (p = %) as pure fiber

states on the Lie group SE(3).

2. The Psychether and Spinozist Monism: The Atemporal
Continuum

21 The Metaphysics of Substance: Deus sive Natura

The ontological foundation of an atemporal spatial mechanics begins with the radical monism
of Baruch Spinoza. In his Ethics (1677), Spinoza dismantled the Cartesian dualism that had
severed reality into two mutually exclusive substances: extended matter (res extensa) and
thinking mind (res cogitans). Spinoza argued that if two substances are fundamentally distinct,
they can share no common properties, making causal interaction between them logically
impossible.

To resclve this paradox, Spinoza posited a single, infinite, self-caused Substance: Deus sive
Natura (God or Nature). Under Spinoza's monism, Mind and Matter are not separate physical
entities, but two infinite, orthogonal attributes expressing the exact same underlying reality:

Order of Ideas = Order of Things
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In a purely spatial formulation, Spincza's monism means that the physical universe and
psychological reality do not interact across time; rather, they are two continuous, overlapping
coordinate charts covering an identical topological manifold (A substance). Geometry is not
merely an abstract mental tool used by human observers to measure physical objects: it is the
intrinsic ontological architecture of reality itself (ordo geometrico), expressing necessary
spatial relationships sub specie aefernitatis—under the aspect of eternity.

THE UNFRAGMENTED MANIFOLD M_Substance

Deus sive Matura (Substance)

! \
! \
Coordinate Chart 1: Coordinate Chart 2:
THOUGHT (Mind) EXTENSION (Space)
[Topological Attractors] [Geometric Invariants]

2.2 The Psychoid Realm and the Psychether

In the twentieth century, psychoanalyst Carl Jung arrived at an identical structural insight
through his investigation of the collective unconscious. Jung discovered that deep
psychological motifs—what he termed archetypes—could not be fully explained by personal
biographical memory or standard biological inheritance. Furthermore, in clinical practice, Jung
observed instances of synchronicity: non-causal, highly meaningful coincidences between
internal psychological states and external physical events.

To explain these phenomena, Jung formulated the concept of the psychoid realm—a
foundational, neutral layer of reality where physical matter and psychological meaning lose their
distinction and merge into a continuous field. In later collaborations with quantum physicist
Wolfgang Pauli, this medium was conceptualized as a modern analogue to the classical "ether™:
a psychether underlying both consciousness and physical space.

When stripped of linear temporal assumptions, Jung's psychoid field resolves directly into
differential geometry:

When stripped of linear temporal assumptions, Jung's psychoid field resolves directly into
differential geometry:

o Archetypes as Structural Attractors: Archetypes are not recurring motifs unfolding
across chronclogical history; they are compact sub-manifolds or topological fixed-point
attractors within M ;e cheiq that exert structural pull on surrounding coordinate patches.

o Synchronicity as Spatial Intersection: Synchronous events do not "happen at the same
time." Rather, they represent non-local geometric intersections or shared fiber
configurations across distinct coordinate regions of the higher-dimensional manifold.

3 https://tgsoc.org/papers/ John.m.switlik@ieee.org
Earlier version (4 pages, time focus)



https://tgsoc.org/papers/
mailto:John.m.switlik@ieee.org
https://tgsoc.org/papers/SpinozaKantKinematicsofMotion.pdf

Gemini — (Essay is response to a discussion)
Essay is presented as is; thorough examination pending

2.3 Topological Unification of Mind and Space

By unifying Spinoza's monistic attributes with Jung's psychoid medium, we obtain the
foundational manifold of our framework: M ;.. chiq. Within this unified space, the distinction
between "mental process” and "physical movement” disappears. A physical trajectory through
space and a psychological state vector are simply two different parameterizations of the same
underlying geometric curve.

3. Kant's Epistemic Filter as Geometric Projection

31 Space as a Pure Form of Intuition (Anschauung)

If reality exists as an infinite, unfragmented, higher-dimensional manifold M peycheid, why do
human beings experience the world as a sequence of events moving linearly through a flat,
three-dimensional physical space?

The answer was provided by Immanuel Kant in the Critigue of Pure Reason (1781) and the
Prolegomena to Any Future Metaphysics (1783). Kant executed a "Copernican Revolution” in
philosophy by shifting space from an objective external property of things-in-themselves
(noumena) to an internal, hardwired structure of human sensory cognition (phenomena).

NOUMEMAL MANIFOLD (M_psychoid)
[Infinite Continuum]

| Kantian Projection Operator (m_K)
L

PHEMOMEMAL SCREEM (R?)

[3D Euclidean Hardwiring]

For Kant, space is a pure form of intuition (Anschauung). Human sensory architecture does not
passively receive space from the outside world; instead, it acts as a low-dimensional rendering
engine that formats raw, unorganized noumenal reality into a structured, three-dimensional
Euclidean grid. Human cognition cannot picture or perceive four spatial dimensions, non-
Euclidean curvature, or non-commutative rotations because Euclidean 3D geometry is the very
template through which our sensory apparatus constructs experience.
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3.2 The Kantian Projection Operator ()

In the mathematical language of differential geometry, Kant's epistemic theory can be
formalized as a dimensional projection operator (g ) that maps points from the higher-
dimensional psychoid manifold onto the flat, three-dimensional Euclidean vector space of
human perception:

. 3
K -‘-‘Hps}'chnid + B

This formulation reveals the exact nature of the human cognitive bottleneck:

1. Dimensional Reduction: The infinite topological complexity of M ., ch.i1 is compressed
into a low-dimensional affine space RS,

2.  The lllusion of Time: What human consciousness perceives as "temporal motion"—the
unfolding of cause and effect over time—is simply the 1D linear cross-section resulting
from slicing through an infinite-dimensional static manifold.

3.  Euclidean Flatness: The intrinsic curvature of the noumenal continuum is flattened by the
projection operator -, creating the false impression that physical reality is inherently

governed by Euclidean geometry.

Kant successfully codified classical physics—from Euclid to Newton—by defining 3D Euclidean
space as the ultimate a priori boundary of human knowledge. However, by anchoring geometry
strictly to human sensory intuition, Kant unintenticnally created a philoscophical barrier that
delayed the development of higher-dimensional mechanics for over a century.

4. The 1844 Revolution as Metric Expansion
4] The Breakthrough Year

Kant's doctrine of fixed spatial intuition dominated philosophy and natural science until the mid-
19th century, when a series of breakthrough discoveries in abstract algebra and differential
geometry dismantled the necessity of Euclidean space. The year 1844 stands as a monumental
turning point in intellectual history: the moment geometry was liberated from the human visual
apparatus.
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1783 (KANT) 1844 (THE BREAKTHROUGH)

+ Geometry bound to human perception » Geometry liberated into n—dimensions
* Fixed 3D Euclidean frame » Non—commutative algebras (Quatermions)
= Cartesian square coordinate grids » Hexagonal/Eisenstein lattices (Z[w])
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4.2 Grassmann and 1i-Dimensional Vector Spaces

In his 1844 treatise Die lineale Ausdehnungslehre (The Theory of Linear Extension), Hermann
Grassmann established the foundations of linear algebra and vector space theory. Grassmann
proved that spatial coordinate systems are not limited to the three dimensions of human
physical intuition.

Grassmann constructed mathematically rigorous vector spaces of arbitrary dimension (V7),
defining inner products, exterior algebra, and vector linear independence without making any
reference to human physical visualization. Grassmann's work proved that geometry is an
abstract algebraic system—severing the link between mathematical validity and human sensory
limits.

4.3 Hamilton and Non-Commutative Algebra ()

Concurrently, between October 1843 and 1844, William Rowan Hamilton discovered
Quaternions—a four-dimensional hypercomplex algebra () defined by the fundamental
relation:

Hamilton's discovery shattered one of the most sacred rules of classical arithmetic and algebra:
the commutative law of multiplication. For quaternions, multiplication is strictly non-
commutative (AB £ BA).

This algebraic shift was essential for spatial mechanics. While linear translations in flat space
commute, 3D spatial rotations do not. By constructing a 4D hyperspherical orientation manifold
(5% < H), Hamilton provided the exact non-commutative mathematical framework required to
calculate continuous spatial rotations without encountering coordinate singularities (such as
gimbal lock).

4.4 Eisenstein Lattices and Non-Cartesian Geometry

Also in 1844, Gotthold Eisenstein formalized the Eisenstein integers (Z[w]), built upon primitive

complex cube roots of unity (w = €2™/3 = % I 132—?'].
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Eisenstein abandoned the standard Cartesian square coordinate grid in favor of a hexagonal
lattice possessing 6-fold rotational symmetry. This demonstrated that spatial coordinate grids
need not be rectangular or orthogonal—proving that coordinate topology is fundamentally
independent of the traditional axes of human visual framing.

4.5 Riemannian Manifolds and Intrinsic Curvature

The 1844 algebraic breakthroughs culminated in Bernhard Riemann's landmark 1854 lecture, On
the Hypotheses Which Lie at the Bases of Geometry. Riemann synthesized vector spaces and
non-Euclidean geometry into the general theory of smooth, curved manifolds (A1),

Riemann established that a space is defined intrinsically by its local metric tensor (g; J-], which
determines distances and angles without needing to embed the space into a higher-
dimensional flat Euclidean container. Space was no longer a rigid Kantian container; it had
become a dynamic, curved geometric continuum.

Framework

Section 2: Spinoza /
Jung

Section 3: Kant

Section 4: Class of 1844

Section 5: Modern
Kinematics

Spatial Definition

Absolute topological
continuum (M FLB}'L'II(JidJ

Perceptual projection screen

(R3)

Abstract higher-dimensional
manifolds

State space on Lie groups (
SE(3))

Coordinate Structure

Infinite, orthogonal mind-
matter charts

Flat, orthogonal 3D
Euclidean grid

n-D vector spaces, 5% ¢ H,

Z|w)] lattices

Jet Bundles (.J® M) & frame
bundles

Epistemic Boundary

Unfiltered Reality
(Substance / Noumena)

Human Sensory Interface
(Anschauung)

Abstract Liberation beyond
Sight

Physical Realization in
Control Engines

5. Embodied Higher-Order Kinematics on Jet Bundles (J% M)

51 The Geometry of the Lie Group SE(3)

When an advanced physical machine—such as a surgical micro-robot, an agile quadrotor, or an
optical piezoelectric actuator—operates in physical space, its configuration at any given instant
is defined by both its 3D position and its 3D spatial orientation.

This configuration space does not form a flat Euclidean space 5. rather, it forms the 6-

dimensional non-Euclidean Lie group SE/(3) (the Special Euclidean Group):
SE(3) = E* « SO(3)

where B represents translation and SO (3) represents the Lie group of 3D rotations.
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Because SE(3) is a curved manifold, computing rates of change by taking standard coordinate
derivatives {i‘:.—f] produces geometrically invalid results. Tangent vectors at different points along
a spatial trajectory live in entirely different vector spaces (tangent spaces T}, ). To compare
vectors at different points on the manifold, control theory must employ covariant derivatives (

V) that account for the intrinsic curvature and connection of the space.

5.2 Time-Free Kinematics on Jet Bundles

To construct a completely timeless spatial mechanics, we introduce the geometric framewaork
of Jet Bundles (J* M).

Let M be a smooth manifold representing configuration space (such as SE(3)), and let -y be
an embedded 1-dimensional sub-manifold (a geometric path) in M. The k-th order Jet Space,

denoted .J* M, is a fiber bundle containing all contact information of the curve ~ up to k-th
order equivalence.

In this formulation, higher-order motion derivatives are not rates of change evaluated across
time steps (). Instead, they are intrinsic geometric properties of the path's osculating fiber
embedded within J* M:

p=Viy e J'SE(3)

THE JET BUMNDLE J5M

Position (r) —» Velocity (v) —» Acceleration (a) —» Jerk (j)
[eth Order] [1st Tangent] [Geodesic Curv.] [var. of Curvature]

Snap (s) CRACKLE (c) —= POP (p)
[4th Order] [5th Order] [6th Order]
(Frame Torsion) (Signal Jitter) (Structural Resonance)
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5.3 The Complete 6th-Order Derivative Continuum

By extending kinematics up to k = 6, we construct a complete higher-order spatial continuum

onJ°SE (3). Each higher derivative maps directly to an intrinsic geometric deformation of the
principal frame bundle:

1. Position (r, &k — 0)
©  Differential Form: Base point p & M.
0  Geometric Meaning: Coordinates on the base manifold.

o Physical Realization: Target localization and baseline spatial configuration.

2. Velocity (v, k= 1)
©  Differential Form: Tangent vector f € T,M.
0  Geometric Meaning: 1st-order osculating vector directing the path tangent.

o Physical Realization: Spatial displacement direction and local path velocity.

3. Acceleration (a, k — 2)
©  Differential Form: Covariant derivative V5.
@  Geometric Meaning: Intrinsic geodesic curvature (k1) of the manifold path.

©  Physical Realization: Inertial forces (F = ma) and force distribution.

4. Jerk (j. k — 3)
Differential Form: Second covariant derivative V2.
©  Geometric Meaning: Rate of change of metric curvature (&1).

0  Physical Realization: Mechanical vibration damping, wear reduction, and preventing
tissue tearing in robotic micro-surgery.

o

.Snap (s, k — 4)

0  Differential Form: Third covariant derivative ‘G"f:"f.

©  Geometric Meaning: Frame bundie torsion (7) and angular rate of change of the
osculating plane.

o Physical Realization: Smooth motor torque allocation and orientation switching in agile

quadrotors.
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6.Crackle(c, k = 5)
©  Differential Form: Fourth covariant derivative V=4.
0  Geometric Meaning: 5th-order osculating frame deformation.

o Physical Realization: Suppression of ultra-high-frequency drive jitter, signal noise filtering,
and trajectory stability in high-speed optical tracking.

7.Pop (p, k — 6)
©  Differential Form: Fifth covariant derivative TF’ Y.
o Geometric Meaning: 6th-order higher-order fiber bundle warping.

o Physical Realization: Prevention of structural resonance in piezoelectric actuators
operating at high frequencies.

6. Synthesis and Conclusion: The Closed Intellectual Loop

The trajectory of thought traced in this paper forms a complete, closed intellectual loop:

SPINOZA & JUNG (Sec 2) —» KANT (Sec 3) —» CLASS OF 1844 (Sec 4) —»
Topological Psychether Projection Screen n-D Vector Manifolds

(Unfragmented Comtinuum} (3D Euclidean Filter) (Non-Euclidean Algebras)

1. Spinoza and Jung established the ontological reality of an infinite, unfragmented spatial-
psychological continuum—the psychoid psychether (M, ¢heig)—where mind and matter
share a single geometric architecture.

2. Kantidentified the low-dimensional projection screen () that restricts human sensory

perception, explaining why human conscicusness perceives this infinite continuum as a
flattened 3D Euclidean grid moving linearly through time.

3. The Class of 1844 constructed the abstract algebraic tools—n-dimensional vector spaces,

non-commutative quaternions, and non-Cartesian lattices—required to step past the
Kantian projection screen and access higher-dimensional space mathematically.

4.  Modern Control Theory embeds these non-Euclidean 1844 geometries directly into
physical hardware. By evaluating static fiber geometries from position through pop on
J8SE(3), modern control engines operate outside human visual limits.
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In high-precision robotic micro-actuation, controlling a trajectory through k& = 6 (pop) treats
physical hardware, spatial geometry, and signal intelligence as a single, unbroken mathematical
continuum. In doing so, modern control theory achieves the physical realization of Spinoza's
monism—executing the infinite, timeless geometry of Deus sive Natura inside the control
engine of an autonomous machine.
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