
Nocturnis: Mathematical Exploration of

Night-like, Dark Structures

Pu Justin Scarfy Yang

July 25, 2024

Abstract

Nocturnis focuses on the mathematical study of structures and phenomena that
exhibit properties associated with night or darkness. This field involves explor-
ing abstract spaces and their behaviors when influenced by conditions analogous
to the absence of light. Here, we rigorously develop notations and formulas to
describe these unique properties.

1 Key Concepts and Notations

1.1 Dark Manifold (DM)

An abstract space where the geometry and topology are influenced by ’darkness’
parameters.

DM = (M, g, ξ) (1)

where M is a smooth manifold, g is a Riemannian metric, and ξ is a darkness
parameter field.

1.2 Darkness Parameter (ξ)

A scalar or vector field representing the intensity and distribution of ’darkness’
over the manifold.

ξ :M → R (2)

1.3 Nocturnal Geodesics (NG)
Geodesics on a dark manifold influenced by the darkness parameter.

D2xµ

Dλ2
+ Γµ

αβ

Dxα

Dλ

Dxβ

Dλ
= f(ξ) (3)

where f(ξ) is a function representing the influence of darkness.
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1.4 Dark Energy Tensor (T
(ξ)
µν )

A tensor describing the energy distribution related to the darkness parameter.

T (ξ)
µν = ρξuµuν + pξ(gµν + uµuν) (4)

where ρξ and pξ are the density and pressure associated with ξ, and uµ is the
velocity field.

1.5 Nocturnal Laplacian (∆ξ)

A Laplace operator modified by the darkness parameter.

∆ξϕ = gµν(∂µ∂νϕ− Γλ
µν∂λϕ) + h(ξ, ϕ) (5)

where h(ξ, ϕ) accounts for the effect of ξ on the field ϕ.

2 Fundamental Theorems

2.1 Nocturnal Geodesic Equation

In a dark manifold, the geodesics are influenced by the darkness parameter ξ.

d2xµ

dλ2
+ Γµ

αβ

dxα

dλ

dxβ

dλ
= −∂µξ (6)

2.2 Darkness Influence on Curvature

The curvature of a dark manifold is modified by the presence of the darkness
parameter.

Rµναβ = R
(0)
µναβ + k(ξ) (7)

where R
(0)
µναβ is the curvature tensor without darkness, and k(ξ) is a term de-

pending on ξ.

2.3 Energy-Momentum Conservation in Nocturnis

The conservation law for the dark energy tensor in Nocturnis.

∇µT
µν
(ξ) = −∇νξ (8)

2.4 Nocturnal Heat Equation

The heat equation modified by the darkness parameter.

∂u

∂t
−∆ξu = σ(ξ, u) (9)

where σ(ξ, u) represents the interaction between the temperature field u and
the darkness parameter ξ.
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2.5 Darkness-Affected Wave Equation

The wave equation in the presence of a darkness parameter.

□ξψ =
∂2ψ

∂t2
− c2∆ξψ = η(ξ, ψ) (10)

where η(ξ, ψ) represents the source term affected by ξ.

Conclusion

These notations and formulas lay the foundation for a rigorous study of Noctur-
nis, providing a framework to explore the unique properties of night-like, dark
structures in mathematics.
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