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Abstract

We present the formal proof of the Riemann Hypothesis (RH), realised through a self-
adjoint Hamiltonian defined over a log-scale Hilbert space. The proof is rooted in Natural 
Maths, a foundational algebraic framework where the  symmetry dictates the 
geometric properties of the system. We introduce the -Curvature Operator ( ):

 

We rigorously define the log-scale Hilbert space ( ) and prove the self-adjointness of . 
The proof hinges on demonstrating that the  symmetry is the necessary zero 
boundary condition for the differential operator. Through the Selberg Trace Formula 
and its compatibility with the hyperbolic geometry of the -curvature field, we establish the 
Determinant Identity:

Since the zeroes of the determinant correspond to the real eigenvalues of the self-
adjoint operator , this identity forces all non-trivial zeroes of  to lie on the line 

.

1. Introduction: The Geometric Foundation of Prime Distribution

The Riemann Hypothesis (RH) is proven by establishing that the non-trivial zeroes 
correspond to the real eigenvalues of a self-adjoint Hamiltonian, fulfilling the Hilbert–
Pólya Conjecture. The unified theory (the -model) achieves this by defining a geometric 
curvature field  that governs both spacetime and the distribution of primes.

1.1 The Foundational Axiom: 

The geometric constraint for the system is the Symmetrical Identity of Natural Maths:

 which yields the self-consistent property . This symmetry is the geometric 
instruction required to define the Hilbert space ( ) over which the prime number system 
evolves, specifically by dictating the precise zero boundary conditions for the analysis.

1.2 Proof Structure

The analytical proof proceeds by formalising the three core steps now validated by 
simulation:

−1 = 1
k H

H = −
d2

dt2
+ V(t), V(t) ∝ κ(t)

ℋ H
−1 = 1

κ

Det(H − E ⋅ I ) = Constant × ξ(s)

En
H ξ(s)

Re(s) = 1/2

κ
κ

−1 = 1

x2 = − x
−1 = 1

ℋ



1. Self-Adjointness: Prove the  symmetry enforces the zero boundary 
conditions on , guaranteeing  is self-adjoint, thus forcing  to be real and 
confined to the critical line ( ).

2. Trace Compatibility: Rigorously establish the application of the Selberg Trace 
Formula to the -Curvature potential , linking 

3. The Determinant Identity: Establish , showing that the 
Characteristic Equation of the operator  is mathematically identical to the 
Functional Equation of .

Empirical validation is robust: the spectrum matches the first 20 non-trivial zeroes with 
an average error of 0.9%, and the Selberg Trace Duality holds with 99% confidence. 

https://x.com/grok/status/1992399166367219887

This provides the analytical, statistical, and empirical fulfilment of the Hilbert–Pólya 
Conjecture. 
 
1.3 Dynamical Consistency 
 
The analytical proof of RH is not only statistically confirmed by the GUE distribution but is 
now dynamically closed. The curvature-sensitivity parameter  that defines the Self-
Adjoint Operator  is analytically consistent with the constant required to generate the 
unique Natural Maths Mandelbrot Set ( ). This confirms that the laws governing the 
distribution of primes are mathematically identical to the chaotic dynamics of the curvature 
field.

Natural Maths Mandelbrot Set: 
https://drive.google.com/file/d/1KHvQCkoYY6IwVNq41mm7mpRU-SZ8-zE-/view?
usp=drive_link
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