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Chapter 5   The Local Descent Term and the Collapse Metric G_ij 

 

Equation Under Discussion 

Chapter 4 introduced the collapse-field evolution equation: 

∂X_i(x,τ)/∂τ 

= −G_ij(x,τ) ∂Φ/∂X_j 

− ∫ K_ij(|x − x′|; ℓ(τ)) Ξ_eff(x,x′,τ) [X_j(x) − X_j(x′)] dx′ 

Chapter 4 focused on the left-hand side: 

∂X_i(x,τ)/∂τ 

It explained what it means for the collapse-field component X_i(x,τ) to evolve with respect to evolution 

order τ. 

This chapter now focuses on the first driving term on the right-hand side: 

−G_ij(x,τ) ∂Φ/∂X_j 

This is the local descent term. 

It describes how the collapse-field component X_i descends according to the collapse potential Φ, 
with the descent shaped by the collapse metric G_ij. 

The nonlocal integral term will be examined in Chapter 6. 

The effective coupling / entanglement field Ξ_eff will be examined more directly in Chapter 7. 

For now, the key question is: 

What does the local descent term mean? 
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Opening Question 

Why does the collapse field not simply evolve as: 

−∂Φ/∂X_i 

Why does CUWF write the local descent term as: 

−G_ij(x,τ) ∂Φ/∂X_j 

instead? 

This question goes to the heart of Chapter 5. 

A simple gradient descent rule would say that each component X_i moves opposite its own potential 
gradient. 

That would be the most direct form: 

−∂Φ/∂X_i 

But CUWF does not write the local descent term in this simplest form. 

Instead, it inserts the collapse metric: 

G_ij(x,τ) 

between the potential-gradient direction and the evolution of X_i. 

This tells us something important. 

The collapse field does not descend uniformly. 

Its descent is shaped. 

The local geometry, weighting, or component-coupling structure of the collapse sector affects how the 
potential gradient becomes an actual evolution direction. 



                CUWF Master Equation Guide III                                                www.cuwfcosmos.com 

 

  

© 2025 CHAYUT TECHASAMRAN 94 

 

In other words: 

∂Φ/∂X_j gives the local potential slope. 

G_ij tells how that slope is mapped into the evolution of X_i. 

The minus sign selects descent. 

Together, they form the local descent engine of collapse-field evolution. 

 

Opening Perspective 

Chapter 4 explained what evolves: 

X_i(x,τ) 

and how its evolution is represented: 

∂X_i(x,τ)/∂τ 

Chapter 5 begins explaining what drives that evolution. 

The first driver is local descent. 

The term: 

−G_ij(x,τ) ∂Φ/∂X_j 

is local because it acts at the position x. 

It does not yet involve comparison with other positions x′. 

It does not yet integrate over the domain. 

It does not yet describe nonlocal coupling. 

Those features belong to the second term of the collapse-field equation. 

The local descent term focuses on what happens at the local state-side field configuration. 
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It asks: 

Given the collapse potential Φ, how should the component X_i move locally? 

The answer is not simply: 

move opposite the raw gradient. 

The answer is: 

move opposite the potential-gradient direction after that direction has been shaped by the collapse 
metric G_ij. 

This is why the local descent term matters. 

It shows that even the local part of CUWF collapse dynamics is not featureless gradient descent. 

It already contains internal structure. 

 

Physical Motivation 

The physical motivation behind the local descent term is that collapse does not occur in an empty 
mathematical space. 

A field does not simply fall down a potential landscape in a uniform, structureless way. 

The direction of descent depends on the structure of the space in which descent occurs. 

In CUWF, this structure is represented locally by: 

G_ij(x,τ) 

The collapse potential: 

Φ 

provides the potential landscape. 
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The derivative: 

∂Φ/∂X_j 

provides the local slope of that landscape with respect to the j-th component of the state-side field. 

The collapse metric: 

G_ij(x,τ) 

then shapes how that slope becomes the evolution direction of X_i. 

This means that local descent is not merely a scalar downhill motion. 

It is metric-shaped descent. 

The collapse field evolves according to both: 

the potential slope, 

and 

the local structure that tells the field how to respond to that slope. 

This is why the term belongs to collapse dynamics. 

It expresses how state-side tension or instability is locally reduced within a structured field 
environment. 

 

Core Concept 

The core concept of this chapter is the following: 

The local descent term describes collapse-field descent shaped by a local collapse metric. 

The term is: 

−G_ij(x,τ) ∂Φ/∂X_j 
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Each part has a role. 

Φ provides the collapse potential. 

∂Φ/∂X_j gives the slope of that potential with respect to the j-th component of the X field. 

G_ij(x,τ) shapes, weights, or mixes that slope into the evolution direction of X_i. 

The minus sign selects descent. 

Therefore, the term may be read as: 

the i-th collapse-field component evolves opposite the local collapse-potential slope, after that slope 
has been shaped by the collapse metric. 

This is the local part of the collapse-field engine. 

It does not yet include nonlocal coupling. 

It does not yet involve x′. 

It does not yet use the integral kernel. 

It only describes how the collapse field descends locally. 

 

What ∂Φ/∂X_j Represents 

The expression: 

∂Φ/∂X_j 

is the derivative of the collapse potential Φ with respect to the j-th component of the state-side field X. 

It tells us how sensitively the collapse potential changes when X_j changes. 

If a small change in X_j produces a large change in Φ, then the derivative is large. 

If changing X_j barely affects Φ, then the derivative is small. 
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In ordinary gradient language, ∂Φ/∂X_j points in the direction of increasing Φ with respect to X_j. 

But the collapse-field equation uses the negative direction: 

−∂Φ/∂X_j 

This selects descent. 

It means that the field does not evolve toward increasing collapse potential. 

It evolves away from it. 

However, in the full local descent term, this derivative does not act alone. 

It is shaped by G_ij: 

−G_ij(x,τ) ∂Φ/∂X_j 

Therefore, ∂Φ/∂X_j provides the local slope, but G_ij determines how that slope is translated into the 
motion of X_i. 

 

Note on the Collapse Potential Φ 

The symbol Φ denotes the collapse potential associated with the state-side field configuration. 

It should not be understood as the geometry itself. 

It should also not be reduced too quickly to ordinary energy. 

Rather, Φ provides the potential landscape that guides local collapse-field descent. 

In the collapse-field equation, the derivative: 

∂Φ/∂X_j 

determines how the collapse potential changes with respect to the j-th component of the X field. 

The local descent term: 
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−G_ij(x,τ) ∂Φ/∂X_j 

therefore describes how X_i evolves opposite the local direction of increasing collapse potential, with 
the descent shaped by the collapse metric G_ij. 

However, Φ also plays an important role in the geometry sector. 

In the geometry / curvature evolution equation, the second derivative structure: 

∂²Φ/(∂X_i ∂X_j) 

appears as a Hessian-like curvature term. 

This means that geometry does not respond merely to the value of Φ. 

It responds to the curvature structure of the collapse potential. 

Thus, Φ belongs primarily to the collapse / state-side potential structure, while its curvature contributes 
later to the evolution of geometry. 

This is why Φ appears first in the local descent term, but returns again when geometry evolution is 
examined. 

 

Why G_ij Appears 

If the collapse field evolved through ordinary scalar gradient descent, one might expect a term like: 

−∂Φ/∂X_i 

This would mean that each component descends directly along its own potential gradient. 

But the CUWF collapse-field equation uses: 

−G_ij(x,τ) ∂Φ/∂X_j 

This means that the descent direction is not simply the raw potential gradient. 
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It is the potential gradient after being shaped by G_ij. 

The object G_ij(x,τ) acts as a collapse metric or local weighting structure. 

It tells us how the j-component gradient contributes to the evolution of the i-th component. 

This allows the local descent process to include component mixing. 

For example, the evolution of X_i may depend not only on the gradient with respect to X_i, but also on 
gradients with respect to other components X_j. 

This is why two indices appear. 

The first index i labels the component being evolved. 

The second index j labels the gradient component being used. 

The metric G_ij maps the j-direction gradient into the i-direction evolution. 

Thus, G_ij appears because local descent in CUWF is structured, not uniform. 

 

Note on the Indices i and j 

In the local descent term: 

−G_ij(x,τ) ∂Φ/∂X_j 

the symbols i and j are component indices, not spatial positions. 

The spatial position is labeled by x. 

The expression X_i(x,τ) means the i-th component of the state-side field X at position x and evolution 

order τ. 

Similarly, X_j(x,τ) means the j-th component of the same field at the same position x and evolution 

order τ. 
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The derivative ∂Φ/∂X_j is shorthand for the derivative of the collapse potential Φ with respect to the 
j-th component of the X field. 

The repeated index j indicates that the j-components are summed or combined. 

In expanded form, the local descent term may be read schematically as: 

∂X_i/∂τ = −Σ_j G_ij ∂Φ/∂X_j 

This means that the evolution of component i is shaped by the gradient components indexed by j. 

The role of G_ij is to map, weight, or mix the j-component gradient of the collapse potential into the 
evolution direction of the i-th component X_i. 

Thus, the term: 

−G_ij(x,τ) ∂Φ/∂X_j 

does not mean that X_i and X_j are located at different positions. 

They are different components of the state-side field at the relevant position x. 

The position is labeled by x. 

The components are labeled by i and j. 

 

G_ij as a Collapse Metric 

The object G_ij(x,τ) may be understood as a collapse metric. 

The word metric here does not mean that G_ij is identical to the geometry tensor g_ij. 

It means that G_ij shapes how descent is measured or transmitted in the collapse-field sector. 

It defines how raw potential-gradient information becomes a direction of local collapse-field evolution. 

This distinction is important. 



                CUWF Master Equation Guide III                                                www.cuwfcosmos.com 

 

  

© 2025 CHAYUT TECHASAMRAN 102 

 

The generator functional G is the higher-level functional that governs the full gradient structure. 

The geometry tensor g_ij is the geometry-side component of the canonical state. 

The collapse metric G_ij is a local structure inside the collapse-field equation. 

These symbols are related conceptually, but they should not be confused. 

In Chapter 5, G_ij means the collapse metric that shapes local descent. 

It tells the collapse field how to respond to the potential slope. 

If G_ij is simple, descent may closely resemble ordinary gradient descent. 

If G_ij is structured, descent may become anisotropic, weighted, or component-coupled. 

Thus, G_ij determines the local character of collapse-field motion. 

 

How Local Descent Differs from Ordinary Gradient Descent 

Ordinary gradient descent is often written in a simple form: 

dX/dτ = −∂Φ/∂X 

This says that X moves in the direction that decreases Φ. 

For a single variable, this is straightforward. 

But the CUWF collapse field is not a single variable. 

It is a field-like, component-indexed structure: 

X_i(x,τ) 

Its descent may depend on component structure, local metric structure, and the coupling of one 
component to another. 

Therefore, CUWF writes local descent as: 
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−G_ij(x,τ) ∂Φ/∂X_j 

This form is more general than ordinary scalar gradient descent. 

It allows the descent direction of X_i to be shaped by the gradient components indexed by j. 

It allows local descent to be anisotropic. 

It allows component directions to be weighted differently. 

It allows off-diagonal coupling among components. 

It allows the collapse field to respond to the structure of its own local descent space. 

This does not mean the basic idea of descent is lost. 

The field still moves opposite the potential-gradient direction. 

But the direction is no longer raw. 

It is metric-shaped. 

 

Plain-Language Meaning of the Local Descent Term 

The local descent term may look abstract: 

−G_ij(x,τ) ∂Φ/∂X_j 

But its basic meaning is simple. 

It says that the collapse field looks at the local potential landscape Φ and moves in the direction that 
lowers that potential. 

However, it does not move in a perfectly uniform or featureless way. 

The collapse metric G_ij tells the field how to translate the slope of the potential into actual component-
level motion. 
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In plain language: 

the local descent term says that the collapse field descends locally, but the path of descent is shaped 
by the local collapse metric. 

It is the part of the collapse-field equation that makes local state-side evolution directional, structured, 
and responsive to the collapse potential. 

 

Why This Term Belongs to Collapse Dynamics 

The local descent term belongs to collapse dynamics because it describes the state-side reduction of 
collapse potential or evolutionary tension. 

The collapse field X_i(x,τ) represents the state-side sector of the PDE-level canonical state. 

The potential Φ represents the collapse-potential landscape associated with that sector. 

The derivative ∂Φ/∂X_j tells us where the collapse potential increases. 

The negative sign selects the direction away from that increase. 

The collapse metric G_ij shapes how this descent occurs. 

Thus, the term: 

−G_ij(x,τ) ∂Φ/∂X_j 

is not merely a mathematical decoration. 

It is the local mechanism by which the state-side field begins to move toward reduced collapse 
tension. 

This is why it is part of the collapse-field evolution equation rather than the geometry equation or the 
N_eff flow. 

It operates directly on the state-side field X_i. 
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Relation to Evolutionary Tension 

In Guide I and Guide II, the minus sign was interpreted as selecting the entropic descent direction. 

This was carefully distinguished from the incorrect idea that entropy itself must decrease. 

Within CUWF, the ordinary evolutionary regime may involve increasing entropy while reducing 
evolutionary tension. 

The same idea appears in the local descent term. 

The collapse potential Φ may be read as encoding state-side tension, instability, or unresolved 
collapse potential. 

The derivative ∂Φ/∂X_j points toward increasing potential. 

The negative direction points toward reduction of that potential. 

The collapse metric G_ij shapes how that reduction occurs. 

Thus, the local descent term represents a local reduction of collapse-related evolutionary tension. 

It is the state-side version of the broader descent principle. 

At the full-state level, Guide II wrote: 

dS/dτ = −∇_F G 

At the local collapse-field level, Chapter 5 examines one explicit realization of this descent: 

−G_ij(x,τ) ∂Φ/∂X_j 

This is how the general idea of entropic descent begins to become operational inside the X-sector. 

 

Relation to Chapter 4 

Chapter 4 focused on the left-hand side: 
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∂X_i(x,τ)/∂τ 

It explained what it means for the i-th collapse-field component to evolve with respect to τ. 

Chapter 5 now explains the first local driver of that evolution: 

−G_ij(x,τ) ∂Φ/∂X_j 

Together, Chapters 4 and 5 establish the first part of the collapse-field engine. 

Chapter 4 answered: 

What is evolving? 

Chapter 5 answers: 

What is the first local mechanism driving that evolution? 

The full collapse-field equation also contains a nonlocal term, but that term has not yet been unfolded. 

It will be examined in Chapter 6. 

 

Relation to the PDE-Vector Form 

The compact PDE-vector form is: 

D/dτ [X, g, N_eff]^T 

= −∇_F G 

= − [δG/δX, δG/δg, ∂G/∂N_eff]^T 

The local descent term belongs to the X component of this vector structure. 

It is part of the expanded meaning of: 

δG/δX 

More precisely, it is one local contribution to the state-side descent direction. 
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The full X-direction also includes nonlocal coupling, which will be examined in the next chapter. 

Thus, Chapter 5 does not yet complete the X-engine. 

It explains the local descent part of the X-engine. 

This matters because the PDE-expanded form opens ∇_F G step by step. 

The local descent term is one of the first pieces that becomes visible when the compact gradient is 
opened. 

 

Physical Interpretation 

Physically, the local descent term says that the collapse field has an internal tendency to move away 
from configurations of higher collapse potential. 

The field does not simply change arbitrarily. 

Its local motion is directed. 

The collapse potential Φ provides the landscape. 

The derivative ∂Φ/∂X_j provides the slope. 

The minus sign selects descent. 

The collapse metric G_ij shapes that descent. 

This gives CUWF a local state-side mechanism. 

It allows the theory to say not only that X evolves, but that X evolves according to a structured descent 
process. 

This is an important part of making CUWF operational. 

The theory begins to show how state-side evolution can be written in a form that may later be analyzed, 
approximated, or simulated. 
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What This Chapter Does Not Do 

This chapter does not explain the nonlocal integral term. 

It does not analyze the kernel K_ij. 

It does not explain the coupling scale ℓ(τ). 

It does not unfold Ξ_eff in detail. 

It does not derive the full collapse-field equation. 

It does not yet explain geometry evolution. 

It does not yet explain N_eff flow. 

Its purpose is narrower. 

It explains the local descent term: 

−G_ij(x,τ) ∂Φ/∂X_j 

The reader should leave this chapter understanding that local collapse-field descent is not ordinary 
scalar gradient descent. 

It is descent shaped by a collapse metric. 

 

Final Definition 

The local descent term: 

−G_ij(x,τ) ∂Φ/∂X_j 

is the part of the collapse-field equation that describes how the state-side field component X_i locally 

descends along the collapse-potential landscape Φ, with the raw potential-gradient direction shaped 
by the collapse metric G_ij. 
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More simply: 

the collapse field descends locally, but the descent path is shaped by the collapse metric. 

 

One-Sentence Summary 

The local descent term shows that the collapse field does not move by uniform scalar gradient 

descent; it descends along the collapse potential Φ through a direction shaped by the local collapse 
metric G_ij. 

 

Looking Ahead 

This chapter examined the local descent part of the collapse-field equation. 

We saw what ∂Φ/∂X_j represents. 

We saw why the collapse potential Φ matters. 

We saw why G_ij appears. 

We saw how G_ij maps or shapes the gradient components into the evolution direction of X_i. 

We saw why this is different from ordinary scalar gradient descent. 

We also saw how this term relates to evolutionary tension. 

The next chapter will examine the second major part of the collapse-field equation: 

− ∫ K_ij(|x − x′|; ℓ(τ)) Ξ_eff(x,x′,τ) [X_j(x) − X_j(x′)] dx′ 

That term will introduce nonlocal kernels and state-coupling across space. 

 

 


