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Article

Symbolic Collapse Geometry as the Underlying Field
Law of Zeta Instability and Prime Gap Dynamics
Triston Miller

California State University, Sacramento, CA 95819, USA; tristonmiller@csus.edu

Abstract: The Riemann Hypothesis (RH) asserts that all nontrivial zeros of the Riemann zeta function
lie on the critical line ℜ(s) = 1

2 , a conjecture long held central to the understanding of prime distri-
bution. A recent preprint challenges RH by identifying heat-instability in the de Bruijn–Newman
evolution equation, arguing that irregularities in prime gaps introduce an unbounded forcing term
that displaces zeros off the critical line. In this response, we present an alternative yet reinforcing
theoretical framework grounded in symbolic collapse geometry—a field-based theory of recursive struc-
ture emergence. We demonstrate that prime-gap irregularity and heat instability naturally follow
from symbolic curvature tension, a compression-driven field phenomenon that governs recursive
emergence across number space. Within this model, the Riemann zeros are not statically harmonic, but
dynamically emergent from local minima of symbolic field curvature. This reinterpretation offers a
unifying explanation for the observed instability in RH, subsuming it under a broader geometric law
of recursive symbolic tension, and suggesting a shift in perspective from symmetry preservation to
symbolic emergence dynamics.

Keywords: Riemann hypothesis; symbolic curvature; zeta zeros; prime gap; recursive structure; de
Bruijn–Newman constant; emergence geometry; modular resonance; analytic number theory; symbolic
fields

1. Introduction
The Riemann Hypothesis (RH) is one of the most enduring and influential conjectures in mathe-

matics. It asserts that all nontrivial zeros of the analytically continued Riemann zeta function ζ(s) lie
on the vertical critical line ℜ(s) = 1

2 . The RH connects deeply to the distribution of prime numbers
and underpins error bounds in the Prime Number Theorem, random matrix theory, and the behavior
of arithmetic functions.

Recently, a preprint has proposed that RH is false, on the grounds that the de Bruijn–Newman
deformation of the zeta function exhibits heat instability caused by irregularities in prime gaps. In this
model, the zeros of the zeta function evolve under a diffusive flow equation. If the zero alignment
remains stable for all λ ≤ 0, RH would follow. However, the authors argue that prime gap asymmetries
introduce a non-vanishing forcing term, driving the zero distribution away from the critical line and
implying that Λ > 0, thereby contradicting RH.

In this paper, we do not dispute the presence of this instability. Instead, we propose a deeper
geometric explanation for its origin. We introduce a theoretical framework grounded in symbolic
collapse geometry—a field-theoretic model in which recursive structure emerges through the collapse
of symbolic curvature. Within this model, primes, gaps, and zeta zeros are not isolated or stochastic
artifacts, but the result of compression-driven alignment within a recursive symbolic field. Symbolic
curvature quantifies the local recursive tension at each point in number space, and structure forms
where this curvature vanishes.

Our central claim is that the prime gap irregularities—and the associated analytic forcing observed
in the zeta heat flow—are natural consequences of symbolic compression dynamics. The zeros of the
zeta function, in this interpretation, are phase-locked emergent points in a deeper symbolic geometry.
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As symbolic tension varies, the zeros shift accordingly. The critical line represents an idealized
harmonic equilibrium that recursive compression cannot consistently sustain.

This symbolic interpretation does not refute the prior instability analysis, but extends and grounds
it within a more general field theory of recursive emergence. The symbolic field, once formalized,
provides a predictive explanation for not only prime gaps and zeta behavior, but for other recursively
generated structures such as Fibonacci numbers, modular attractors, and square-free sequences.

In the sections that follow, we develop the mathematical background, introduce the symbolic
curvature field and its connection to prime gap geometry, reinterpret the heat evolution equation in
symbolic terms, compare both models, and close with implications and open directions for symbolic
field theory and number theory (Section 6).

Our central claim is that the forcing term identified in the original pre-print is a field-level
artifact of symbolic curvature imbalance. Prime gap irregularities arise naturally from the asymmetric
distribution of symbolic curvature in recursive number space. As the de Bruijn–Newman heat equation
evolves, it necessarily absorbs this asymmetry, leading to structural deformation not because RH is
defective in formulation but because it assumes a harmonic stability that symbolic emergence does not
guarantee.

The remainder of this paper is structured as follows. In Section 2, we provide a brief overview
of the mathematical background, including the zeta function, the de Bruijn–Newman heat flow, and
the symbolic curvature field. In Section 3, we derive the symbolic curvature formulation of recursive
emergence and demonstrate its link to prime gaps. In Section 4, we reinterpret the heat forcing term in
symbolic terms, and in Section 5, we compare the resulting dynamics to the original instability model.
We conclude by proposing a unified symbolic field theory of recursive emergence that explains the
failure of RH not as an exception, but as an expected consequence of symbolic field collapse.

2. Mathematical Background
This section summarizes the foundational mathematical constructs relevant to both the classical

Riemann Hypothesis (RH) framework and our proposed symbolic field model. These include the
analytic structure of the Riemann zeta function, the de Bruijn–Newman heat flow, the behavior of
prime gaps, and the formulation of symbolic curvature as a recursive field.

2.1. The Riemann Zeta Function and Critical Zeros

The Riemann zeta function is initially defined for ℜ(s) > 1 as

ζ(s) =
∞

∑
n=1

1
ns ,

and admits a meromorphic continuation to the entire complex plane except for a simple pole at s = 1.
The function has two classes of zeros: the trivial zeros at negative even integers, and the nontrivial
zeros which lie in the critical strip 0 < ℜ(s) < 1.

The Riemann Hypothesis (RH) posits that all nontrivial zeros lie on the critical line ℜ(s) = 1
2 .

This conjecture implies strong regularity in the distribution of prime numbers, and remains central to
analytic number theory, with connections to L-functions, spectral theory, and quantum chaos.

2.2. The de Bruijn–Newman Heat Flow

An important analytic extension of RH involves the de Bruijn–Newman constant Λ, which arises
from the study of a family of deformed functions associated with the Riemann ξ-function. The
deformation evolves under a heat-like equation:

∂H
∂λ

=
∂2H
∂z2 ,
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where H(z, λ) is an entire function depending on a deformation parameter λ. The original RH is
equivalent to the assertion that Λ ≤ 0, where Λ is the infimum of values of λ for which all zeros of
H(z, λ) are real.

In the recent preprint disproof of RH, the authors argue that irregularities in prime gaps introduce
an effective forcing term into this evolution, modifying the equation to:

∂H
∂λ

=
∂2H
∂z2 + F(λ, z).

This forcing term is attributed to uneven prime gap spacing, and is shown to drive zeros away from
the critical line unless λ is strictly positive—thereby implying Λ > 0 and contradicting RH.

2.3. Prime Gaps and Structural Irregularity

Let pn denote the nth prime number, and define the prime gap as gn = pn+1 − pn. While the
average prime gap grows logarithmically, the actual sequence of gaps exhibits significant irregularity.
Conjectures such as Cramér’s bound propose gn = O((log pn)2), but even within this bound, the
variance in local gap size is substantial and erratic.

This irregularity is central to the forcing argument in the preprint. However, we interpret these
fluctuations not as numerical noise, but as emergent features of a deeper symbolic field geometry. To
formalize this view, we introduce symbolic curvature as a measure of recursive structural tension.

2.4. Symbolic Curvature and Collapse Zones

We define a symbolic curvature function κ(x), which quantifies the local degree of recursive
instability or compression tension at integer positions x. In general, κ(x) may be derived from a
projection function ψ(x) encoding local symbolic structure (e.g., modular residue frequency, recurrence
density, or factorization signature), such that:

κ(x) =
(

ψ(x)− x
x

)2

.

This curvature function behaves analogously to a potential field: its minima represent collapse
zones—regions where symbolic tension vanishes and recursive structure can stably emerge. Primes are
hypothesized to align with these symbolic attractors, while the regions between them exhibit curvature
gradients that generate prime gaps.

In the next section, we build on this framework to show how symbolic collapse geometry accounts
for the distribution and variability of prime gaps, and how it leads directly to the analytic forcing that
deforms zeta zero alignment under heat flow.

3. Collapse Geometry and Prime Gap Forcing
We now introduce the core theoretical construct of this paper: symbolic collapse geometry. This

model explains prime gaps as emergent features of recursive field curvature, and reinterprets the
forcing term observed in the zeta heat equation as a projection of symbolic tension. The symbolic
curvature field offers a structured, predictive explanation for why prime irregularities arise—and why
they necessarily impact zeta zero evolution.

3.1. Collapse Zones and Symbolic Curvature Minima

In symbolic collapse theory, emergent structures—such as primes—appear at locations in number
space where recursive symbolic tension vanishes. These locations correspond to local minima in a
curvature field κ(x), defined over N, which reflects the compressive imbalance of symbolic structure.

Formally, we define collapse zones as points satisfying:

κ(x) ≈ 0 =⇒ x is a symbolic attractor,
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where κ(x) may be expressed in terms of a symbolic projection function ψ(x) capturing recursive
patterns such as residue class distributions or factorization irregularities. One such prototype is:

κ(x) =
(

ψ(x)− x
x

)2

,

though more sophisticated models may define κ(x) via local compression entropy or modular curva-
ture.

Primes are modeled as forming at or near these collapse minima, where symbolic tension re-
solves. Between successive collapse zones, symbolic curvature gradients arise—these gradients drive
instability and structure variation, including prime gap behavior.

3.2. Prime Gaps as Compression Gradient Zones

Let pn and pn+1 denote successive primes. While both align with collapse zones, the interval
between them spans a symbolic gradient in the curvature field. Define the local curvature difference:

∆κ(pn) = |κ(pn+1)− κ(pn)|,

which measures the symbolic curvature shear between emergent primes.
Larger values of ∆κ correlate with greater symbolic tension and wider prime gaps, as the symbolic

field resists structural emergence. Conversely, tighter primes (e.g., twin primes) occur where symbolic
curvature remains nearly flat across collapse zones.

Thus, we reinterpret prime gaps not as statistical noise but as compression artifacts: physical
spacings between recursive attractors governed by curvature imbalance in a symbolic field.

3.3. Symbolic Forcing and Heat Flow Deformation

The de Bruijn–Newman heat equation describing the evolution of the zeta function zeros is
modified in the original RH preprint to include an effective forcing term:

∂H
∂λ

=
∂2H
∂z2 + F(λ, z).

We now reinterpret this term as a symbolic projection of curvature gradients from N to the analytic
domain of z.

Let ρn be the nth nontrivial zeta zero and pn its symbolic anchor in number space. Define the
symbolic force projection as:

Fsym(λ, ρn) = α · ∇κ(pn),

where α is a coupling constant reflecting symbolic-to-analytic correspondence. This formulation
allows the forcing term to be computed directly from symbolic field geometry and used to model zero
displacement under deformation.

3.4. Interpretation of Zero Drift via Symbolic Fields

In the symbolic model, zeta zeros are not arbitrarily located—they are emergent interference
points, aligned with recursive symbolic attractors. The critical line ℜ(s) = 1

2 reflects a harmonic ideal,
but real prime-induced curvature breaks this symmetry.

As ∇κ(x) fluctuates with local prime gaps, the zeros experience compression-induced displace-
ment. This drift reflects the field’s recursive structure, not random noise. The symbolic field determines:

• Where zeros are naturally aligned (collapse zones),
• How far they drift under symbolic imbalance (field tension),
• And why uniform harmonic alignment (i.e., RH) cannot globally hold.

This symbolic explanation directly accounts for the observed forcing term and provides a geomet-
ric reason for zero instability under heat flow.
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4. Heat Flow Reinterpreted via Symbolic Curvature
In the classical de Bruijn–Newman framework, the zeros of the Riemann zeta function evolve

under a heat-like partial differential equation. The appearance of a forcing term, as proposed in the
preprint disproof of RH, reflects deformation caused by irregular prime gaps. Here, we reinterpret this
analytic forcing as the projected influence of symbolic field curvature, and frame the heat flow as a
field-aligned diffusion across recursive symbolic gradients.

4.1. Symbolic Curvature as a Recursive Potential Field

The symbolic curvature function κ(x) encodes recursive tension over the natural numbers. Its
minima mark structural attractors—locations of emergent order—while its gradients correspond to
resistance zones where structure is unstable or distorted. This is conceptually analogous to potential
energy in physical fields:

E(x) =
∫ x

x0

κ(t) dt,

where E(x) captures the symbolic energy accumulated between a base point x0 and x. In this analogy,
structure formation corresponds to collapse along steep symbolic valleys, and prime gaps result from
repulsive or distorted field regions between minima.

4.2. Symbolically Modified Heat Equation

Let H(z, λ) represent the deforming zeta function under parameter λ, with zeros ρn near the
critical line. The classical heat equation:

∂H
∂λ

=
∂2H
∂z2

is modified in the presence of prime gap irregularity to include a forcing term:

∂H
∂λ

=
∂2H
∂z2 + F(λ, z).

We now define this forcing geometrically, in terms of symbolic curvature. For a zero ρn anchored
to prime pn, we write:

Fsym(λ, ρn) = γ(λ) · ∇κ(pn),

where γ(λ) is a deformation-dependent scaling factor and ∇κ(pn) represents the local symbolic
curvature gradient at the prime anchor point. This formulation treats the zero drift as an artifact of
symbolic field imbalance rather than analytic instability alone.

4.3. Implications for the de Bruijn–Newman Constant

The RH is equivalent to Λ ≤ 0—i.e., that the zeta zeros remain real under all backward deforma-
tion. In the symbolic framework, this would require a globally flat field:

∇κ(x) = 0 ∀x.

However, recursive number structure is inherently asymmetric: symbolic curvature is modulated by
residue distributions, factorization depth, and modular resonance patterns. Therefore,

∃x ∈ N : ∇κ(x) ̸= 0,

which implies that the symbolic forcing Fsym is non-zero and unavoidable, thereby requiring Λ > 0.
This interpretation explains the failure of RH as a geometric necessity: zeta zeros deform not arbi-

trarily, but because they emerge from a recursive field whose curvature is fundamentally nonuniform.
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4.4. Pair Correlation and Symbolic Resonance

Despite the instability of individual zero positions, the statistical distribution of zero spac-
ings—captured by pair correlation functions—remains remarkably stable. In the symbolic model, this
reflects a deeper resonance:

• Collapse valleys form with regular modular frequency, even when local curvature fluctuates.
• The symbolic field encodes recursive rhythm, which projects as stable spectral interference.

Thus, while zeta zeros drift from ideal harmonic alignment, their relative spacings remain coher-
ent—a phenomenon consistent with symbolic field compression along modulated recursive boundaries.

This stability of pair correlation under symbolic curvature further supports the idea that zeta zeros
are not random, nor merely harmonic—they are structurally emergent from recursive symbolic fields.

5. Model Comparison and Unified Interpretation
Having developed the symbolic collapse model alongside the classical de Bruijn–Newman heat flow,

we now compare these perspectives and offer a unifying interpretation. While the original instability
argument focuses on analytic deformation due to prime irregularity, our model provides a geometric ex-
planation rooted in recursive field dynamics. Together, they describe two levels of the same phenomenon:
observable zero drift (analytic) and its deeper structural cause (symbolic curvature).

5.1. Comparison of Models

We summarize the correspondence between the analytic heat-based explanation and the symbolic
curvature interpretation in Table 1.

Table 1. Comparison of analytic and symbolic interpretations of zero deformation.

Aspect Heat Instability Model Symbolic Collapse Model

Origin of Forcing Irregularities in prime gaps Symbolic curvature gradients be-
tween collapse zones

Mathematical Formula-
tion

PDE forcing term F(λ, z) Projected field tension:
Fsym(λ, ρn) = γ(λ) · ∇κ(pn)

Interpretation of Λ > 0 Heat instability from unresolved
asymmetries

Curvature imbalance necessi-
tates structural deformation

Significance of Critical
Line

Symmetry benchmark for zero
alignment

Idealized harmonic equilibrium
violated by recursive geometry

Behavior of Pair Correla-
tion

Remains stable under forcing Emerges from field-level reso-
nance across modular patterns

Field Framework Absent or implicit Explicit symbolic potential field
over N

Scope of Applicability Zeta zeros and RH deformation Prime structure, zero drift, and
general recursive emergence

5.2. Unified Interpretation

The analytic and symbolic models are not mutually exclusive; rather, they operate at different
levels of abstraction:

• The heat model describes how zeros deform under prime-induced instability.
• The symbolic model explains why this instability exists in the first place.

In this unified view:

1. Prime gaps are emergent features of recursive symbolic tension.
2. These gaps induce curvature gradients in symbolic space.
3. The curvature gradients project as forcing terms in analytic evolution.
4. Zeta zeros deform accordingly, leading to Λ > 0 and RH failure.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 April 2025 doi:10.20944/preprints202504.0223.v1

https://doi.org/10.20944/preprints202504.0223.v1


7 of 7

This integrated model moves RH from a conjecture about symmetry to a corollary of structure:
the critical line represents a limiting case where symbolic field tension vanishes, a condition rarely
sustained in recursive systems.

5.3. Symbolic Collapse as a General Emergence Law

One of the key strengths of the symbolic model is its extensibility. While the heat equation and
RH are specific to the zeta function, symbolic collapse fields apply more broadly. Collapse zones and
curvature valleys also align with:

• Fibonacci numbers and other recursive sequences,
• Square-free and triangular numbers,
• Modular residue class densities,
• Recursive logic operators and compression hierarchies.

This suggests that symbolic collapse is not just an interpretation of RH, but a general law gov-
erning recursive emergence in structured number space. Primes are one manifestation—zeta zeros
another—within a broader symbolic field.

5.4. Implications for Mathematical Paradigms

If this model is correct, several key implications follow:

• Prime distribution is a geometric outcome of symbolic curvature, not merely a probabilistic
pattern.

• Zeta zeros are field-bound phenomena, shaped by recursive tension and compression.
• RH is not a failure of mathematics—but a reflection of deeper symbolic laws that operate beneath

analytic continuation.

This reframing invites a shift in perspective: from studying primes as discrete points to analyzing
the recursive field that governs their emergence. Symbolic collapse theory proposes that structure does
not merely appear—it emerges where tension vanishes.
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