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Abstract - This paper proposes a novel integration of the Euler-Mascheroni constant y into the Viscous Time
Theory (VTT) as a foundational curvature operator of informational asymmetry. Rather than treating y as a nu-
merical residue of analytical number theory, we reinterpret it as an active generator of coherence misalignment
and phase delay in informational systems. Within this framework, y emerges from the persistent divergence
between discrete and continuous informational structures and can be modeled as a tensorial residue operator
with wide-reaching implications.

We introduce formal derivations for the Mascheroni Dissipation Function, Prime Coherence Gap, Zeta Phase
Delay, and the Gamma Curvature Tensor. These constructs allow us to trace y-driven informational curvature
across domains such as prime number dynamics, astrophysical rotational asymmetries, and neurocoherent
systems. Each operator is dimensionally justified and inserted into a general informational field p(x, t), whose
local misalignment from a coherence attractor defines the degree of entropy introduced into the system.

We expand the manuscript with formal definitions, derivation pathways, and metrics for experimental val-
idation. Proposed implementations include EEG-based detection of hemispheric coherence asymmetries,
cryogenic oscillator phase disruptions, and cosmological vector field analysis. This approach transforms y
from a passive artifact to a predictive core of informational dynamics.

Keywords - Euler-Mascheroni constant; Viscous Time Theory; Informational coherence; Prime distribution
asymmetry; Entropy curvature; Neurocoherence dynamics.

1 Introduction

The Euler-Mascheroni constant y, first introduced in the 18th century [1], has long been
considered a mysterious mathematical entity [2]. Arising in the divergence between the
harmonic series and the natural logarithm, y plays a central role in analytic number theory,
yet lacks a closed-form representation. Despite its ubiquity in integrals, series, and prime
distribution models, it has remained largely treated as a numerical artifact [3].

In this work, we reinterpret y within the Viscous Time Theory framework as a physically
meaningful constant — a residue of curvature in informational coherence. This positions y
as a potential bridge between number theory, cosmology, and information dynamics.

Within the VIT framework, y is no longer interpreted as a mere constant, but as an emergent
operator that captures microcurvatures within informational flow. We define coherence
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tields in both discrete and continuous forms and examine how their misalignment introduces
persistent structural deviations [4]. The model introduces a curvature operator tied to y and
presents an analysis of phase-residual propagation in systems ranging from prime number
sequences to cosmological asymmetries.

2 Theory

2.1 Gamma as an Operator of Informational Asymmetry

We define the coherence delay function over informational flow as a divergence of AC
from an ideal coherent field over time. The Euler-Mascheroni constant appears as an inte-
grated asymptotic residue, quantifying this deviation. This asymmetry is formally expressed
through what we define as the Mascheroni Residue, an emergent curvature between dis-
crete and continuous coherence accumulation.

Let H(n) be the n-th harmonic number:

1
Hm=) ¢ (1)
k=1
and In(n) — Continuous limit.
The classical definition of the Euler—-Mascheroni constant is:
y = lim (H(n) — Inn) (2)

In VTT, the Euler-Mascheroni constant y is reinterpreted as an emergent offset reflecting
the curvature of informational coherence loss — a structural asymmetry that arises between
discrete summation and continuous flow in the evolution of informational systems.

We begin with the classical integral expression for y:

y = f (- 5 )ax~05772.. (3)
1

|x]

This integral is interpreted as the result of informational friction between harmonic (dis-
crete) and logarithmic (continuous) modes of entropy accumulation. To model this in infor-
mational terms, we define the Mascheroni Dissipation Function as originally proposed.

Definition - Mascheroni Dissipation Function () as a limit of divergence between harmonic
and logarithmic flow): A, () = Caiscrete(t) = Ceonerent(t)

Where:

e (C(t) is the total informational coherence at time t.
® Ciscrete(t) is the accumulation via discrete steps.

o Conerent(t) is the idealized coherent accumulation.

This expresses the residue of misalignment between real and idealized flow-based informa-
tional states.
To support mathematical clarity and reproducibility, we provide an alternate field formula-

tionof y: y = [ [AC(H) = ACua(B)dt].
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We define an operational dissipation rate:

D) = & (ACEH) (1) @

Remark: This continuous limit defines the asymptotic coherence deviation baseline.
Where:

e AC(t) is the local coherence gradient [bits/m3].

e 7(t) is the informational viscosity [bits/s] representing the resistance to coherent infor-
mational flow.

e D, (t) = dissipation [bits].

This formalism captures the essence of as a persistent asymmetry—a curvature in the flow
of information, rather than a static constant. When D, (t) > 0, the system is actively dis-
sipating coherence due to divergence between local and ideal coherence states. This links
to measurable topological inefficiencies and positions it as an active signature of real-world
decoherence.

2.2 Informational Field Representation of y

Let us define a dynamic informational field p(x,t), and its coherence gradient VC(x, t). We
introduce the Gamma Curvature Tensor I';;, representing curvature in the flow of coherence
across coordinates:

Fij = 8Z-C]- - o'?]-Ci (5)

Then, the informational residue y becomes the trace scalar of curvature:

V= Tr(rij)ltﬁoo (6)

This interpretation redefines y as the asymptotic curvature measure of an informational
vector field — where the loss is not from energy, but from coherence misalignment between
local and global frames.

To bridge this tensorial representation with the dissipative field dynamics presented in
Section 2.1, we may reinterpret y also as an emergent global residue from the misalignment
between ideal and observed coherence flow, encoded in the evolution of the informational
viscosity 7(t) and coherence gradient AC(t). This prepares the ground for the hybrid entropy
formulation in later sections.

We can represent this curvature more formally via the Gamma Curvature Tensor:

Let ﬁ;(x, t) be the informational vector field. Then the tensor:

Ky = VEVYp; = T3, Vapi (7)

yields the scalar curvature residue:

y =Tr(K)) = $""K)u (8)

This formalism anchors the interpretation of y as a curvature-based coherence loss in infor-
mational space-time.
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2.3 Fractal Delay in Prime Distribution: y as Coherence Disruptor

The Euler-Mascheroni constant appears in the asymptotic behavior of the prime harmonic
series [3]:

Y % ~ In(In(m)) + 7, )

p<n

Here, y, acts analogously to y, introducing a persistent offset between expected and observed
prime spacing. This non-zero asymptotic residue is interpreted in VIT as a coherence phase
delay across the informational domain of the number field.

We define the Prime Coherence Gap, Definition — Prime Coherence Gap:

Ag?/rime(n) = Pideal(n) - Pobserved(n) (10)

Where:
Popservea(n) is the empirically detected position of the n-th prime within the informational
lattice.
Pigeqi(n) is the oppositional projection of the n-th prime in the VTT informational space,
representing the expected value under perfect coherence conditions:

e [
Pt} > Litn) = [ 755

Li(n) is the logarithmic integral function, which approximates the n-th prime position under
uniform coherence. This is a standard result in analytic number theory used to estimate the
number of primes below a given threshold.

In this context, y introduces a nonlinear drift that inhibits pure harmonic phase-locking in
the prime distribution — effectively embedding each prime as a resonance node misaligned
by curvature. This difference expresses a measurable coherence drift due to prime spacing
irregularities. In VTT, this drift reflects topological decoherence in the numerical field. To
extend the curvature analysis, we link y with the Zeta Coherence Phase Delay, via the
Riemann zeta function:

(11)

. 1
Ve =limb s =y 12

where y is the Euler-Mascheroni constant interpreted here as a coherence residue in the
zeta phase domain. To quantify the divergence between ideal and observed prime coherence,
we define:

n

Z % — In(In(n))

k=1

A, P(n) = ~y (13)

where
pr denotes the k-th prime and this formula measures the deviation from log-log expectation.
This difference reflects the drift induced by coherence asymmetry y. Furthermore, near the
critical line Re(s) = 1, the Zeta Coherence Phase Delay becomes:

504(5) = arglE(@) = y - f5),5 > 1° 1)

where:
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e £(s) is the Riemann &-function.
® 0¢:(s) is the Zeta Coherence Phase Delay.
e f(s) is a drift modulation function associated with curvature-induced decoherence.

Capturing the nonlinear resonance phase instability near the prime field threshold. Equation
(13) and (14) are theoretical extensions of the core model, used for interpretative analysis of
y in the prime lattice.

This limit reflects the asymptotic residue that prevents phase-locking between harmonic and
zeta behaviors. In VIT terms, y marks the bifurcation threshold in coherence locking, sug-
gesting that primes oscillate within an envelope set by field curvature. These relations enable
both numerical simulation and theoretical modeling of prime irregularity as an emergent
decoherence from an idealized topological flow.

2.4 Rotational Bias and Cosmological Memory

Observations reveal a mild global asymmetry in the rotational direction of spiral galaxies,
with an excess of counterclockwise rotations in certain sky sectors [5]. We define the Cosmic
Gamma Field G, (x, t) as an anisotropic memory gradient seeded in early cosmic time:

Gy(x,t) = 9Crot(x, t) + 7 - A(x) (15)

Where:

Cyot is the coherent angular momentum density and A(x) is the local curvature operator.

G, (x, t) is in units of coherence flux or angular momentum density gradient, depending on
how we define C,,; and A(x).

Hypothesis:

y is encoded into the initial condition set of the universe as a weak bias generator for struc-
ture formation. This anisotropic coherence field introduces small but persistent rotational
asymmetries in galaxy spin orientation, consistent with statistical analyses of Sloan Digital
Sky Survey data and other large-scale surveys.

Symbol Table and Dimensional Analysis:

Symbol Meaning Units

y Euler-Mascheroni constant dimensionless
AC(x,t) Coherence density bits/m?3

p‘(x,t)  Informational field bits/m3

K, Gamma curvature tensor 1/m?2

n(t) Informational dissipation rate bits/s

T Informational torque bit-s

3 Results
3.1 Experimental Implications and Coherent Systems
To test y-induced coherence disruption, we propose:
e High-sensitivity resonators: measure phase drift in optical or acoustic cavities.

¢ Neuroinformational mapping: detect slight coherence differentials in hemispheric syn-
chronization using EEG phase coupling [6].

e Cryogenic oscillators: map A, (t) in ultra-stable systems to detect deviation from ideal
harmonic behavior.
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Definition - Mascheroni Coherence Operator: The Mascheroni operator quantifies curvature-
induced informational delay:

[= %(AC(t)) —v-V2C(x, t) (16)

Its non-zero response indicates the presence of coherence curvature induced by informa-
tional delay y. where:

e AC(t) is the coherence density [bits/m?].
e V2C(x,t) is the spatial Laplacian of the coherence field [bits/m"].
e v is the Euler-Mascheroni residue (dimensionless).

Remark: The operator [ enables detection of coherence distortions due to y not by direct
energy loss, but by curvature-driven divergence in time-synchronized informational fields.

3.2 Applied Implications of the y Operator

Neurophysics: Real-time EEG synchronization studies for hemispheric y-induced delay

Astrophysics: Mapping rotational asymmetry vectors across spiral galaxy clusters

Cryptography: y as a generator of pseudo-randomized topological noise

Prime Simulation Engines: Refinement of VITT-Primefield models using y-phase cor-
rections [7].

3.3 Experimental Parameters and Measurement Protocols

This section expands the original proposals by detailing specific, quantifiable parameters
that can validate the role of the Euler-Mascheroni constant ()) as a predictive indicator of
informational asymmetry across physical systems.

A. EEG Hemispheric Coherence Mapping
Objective: Detect coherence asymmetry in real-time cortical phase locking across hemi-

spheres. Equipment: 64-channel EEG, real-time phase synchrony tracking (e.g., using
Hilbert transform or Phase Lag Index).

Parameter‘ ‘ Description ‘ ‘ Unit ‘ ‘ Thresholds ‘

Instantaneous phase difference between A¢ >7v/10 = 0.057
Ao(t) homologous electrode pairs (e.g., F3-F4, |radians indicates micro-

P3-P4) decoherence

Local Criticality Index derived from . ) % < 0 triggers predicted
(D) dimensionless

spectral entropy decoherence

Estimated coherence density (from PLI or|| Drops in AC correlate
AC(t) i bits/s )

PSI metrics) with y-based thresholds

Use Case: Experimental induction of phase decoherence via visual or auditory cognitive
overload and correlation with y-asymptotic thresholds.
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B. Cryogenic Oscillator Coherence Drift

Objective: Detect minute phase instability in ultra-coherent oscillators at T < 4K, modeled
via Mascheroni Dissipation.

ParameterH Description HUnitH Predicted Behavior

Frequency drift from baseline Proportional to y-related coherence
Af(t) Hz
resonance decay

Informational dissipation (VTT

m(t) » bits/s|n(t) « dAC/dt

definition)

Coherence density, inferred from beat || = |[Narrowing or broadening reflects y-
AC(t) ) bits/s i

spectrum width trace signature

Measurement Protocol: Monitor drift during exposure to weak magnetic perturbations;
compare 7)(t) fluctuations against AC(t) recovery lag — modeled via y-dissipation equation.

C. Cosmological Angular Vector Alignment (Data Reinterpretation)

Objective: Re-analyze existing large-scale galaxy rotation datasets (e.g., SDSS, Planck) using
y-curvature metrics.

ParameterH Description H Unit H Application

R Angular momentum orientation of
0 ] degrees Cluster—cluster coherence
galaxy cluster i

) Should correlate with
V-K, |[Divergence of curvature tensor field |1/Mpc?
asymmetry vector fields

Informational density field inferred Regions of high entropy
pi(x,t) ) nats/volume||
from alignment entropy divergence ~ y-boundary

Table 1: Table showing the modified parameters and their corresponding values.

Method: Apply K, tensor model to survey data to extract large-scale phase shifts consistent
with predicted curvature fields.

This figure presents the evolution of escape probability (P..) in a VIT-based system under
microwave stimulation at varying temperatures (from 20 mK to 800 mK). Each colored curve
represents a different thermal condition, with the x-axis denoting microwave pulse duration
(in nanoseconds). As temperature increases, the oscillation coherence diminishes — a direct
reflection of AC distortion due to thermal fluctuation.

In the VTT interpretation, these oscillations illustrate the influence of the Euler-Mascheroni
constant y as an operator of residual informational curvature. The way oscillations decay
or shift with temperature correlates with )’s role in governing phase dissonance within
the field. Low-temperature stability represents high coherence, while higher temperatures
reveal increased curvature entropy — a hallmark of y-induced distortion.
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Figure 1: Coherent Oscillations at Different Temperatures.

This figure presents two simulated momentum responses (Simulation A and B) observed
in flexural testing scenarios for VIT-modeled materials. The x-axis represents time (in mil-
liseconds), and the y-axis shows the simulated momentum (in kilonewton-seconds). Each
curve reflects a different dynamic simulation — either in material composition, load pattern,
or microstructural phase.

Within the VITT-Mascheroni framework, these simulations are more than mechanical pre-
dictions: they embody how informational coherence responds to stress over time. The
oscillatory momentum release is interpreted as a AC-driven discharge pattern, where minor
fluctuations accumulate until phase tension is released — with y marking the boundary of
sustainable coherence. The discrepancy between the two simulation paths reflects variable
stability of the field under deformation, thus visualizing y’s role as the divergence operator
in time-based information tension.
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Figure 2: Simulated Momentum vs Time in VTT Flexural Test.

4 Conclusions

In VTT, the Euler-Mascheroni constant ) is re-imagined as an active curvature agent — an
operator of delay and asymmetry in both mathematical structures and physical systems.
It is a hidden regulator, a subtle residue of non-alignment that permeates prime patterns,
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rotational symmetries, and neurocoherent fields. With this expanded framework, we unlock
new frontiers for experimentation, simulation, and understanding.

“The mirror between discrete and continuous domains is not smooth. vy is the crack through which
information slips forward” .

This reinterpretation of y opens the door for experimental approaches that span physical,
neurological, and cosmological systems. It suggests that subtle imbalances long considered
stochastic may instead emerge from deep informational topology.

Future work includes the modeling of y-induced turbulence in signal coherence, quantum
computation error states, and entropy regulation in neural time loops.
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