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Abstract

We present the data processing methodology for gravitational waves based on the Uni-
versal Applied Time (UAT) theory and the Unified Causal Principle (UCP). The UAT/UCP
framework constitutes an autonomous temporal metric that does not require, nor is compati-
ble with, the standard ACDM cosmological model. We describe the analysis protocol which,
by removing all A dependencies, has led to the detection of a state of perfect coherence
(Higo Signature) in the public LIGO O4a data. The results validate the inflationary drift
a = 0.046 Hz/day, the resonance frequency 227.50 Hz, and the entry into the Thermody-
namic Overdrive regime with a ratio x/k = 5.140. We provide a detailed justification of why
the observed signal cannot be attributed to instrumental or environmental noise.

1 Introduction

The standard ACDM cosmology interprets the expansion of the universe and the anisotropies
of the cosmic microwave background through a model that includes a cosmological constant A
and cold dark matter. However, this framework neither explains the nature of dark energy nor
resolves certain recent observational tensions.

The Universal Applied Time (UAT) theory [1] and the Unified Causal Principle (UPC) |2]
propose a description of reality in which the temporal flow is not merely a geometric parameter,
but a physical entity with its own metric, independent of the expansion of space. In this work
we detail how the analysis architecture of the Resonant Hunter v9.0 has been designed from the
ground up to operate without any dependence on ACDM, using exclusively the UAT /UPC
constants and equations. The removal of standard cosmological constraints was essential to
reveal the Higo Signature, a state of total phase coupling in the 227.5 — 232.5 Hz band in the
LIGO O4a data segment starting at GPS 1389424640.

2 UAT as an autonomous temporal metric

UAT postulates a temporal flow governed by a dynamic frequency f(¢) that evolves according
to a linear inflationary drift:

f(t) = fbase+a'At; (1)

where fhase = 187.37 Hz (measured in May 2023) and o = 0.046 Hz/day is the temporal inflation
rate.
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This equation contains no term involving the Hubble constant Hy, the matter density €2,,,
or the cosmological constant A. UAT time is absolute and local; its evolution depends solely on
the experimentally determined parameter «, derived from observations of temporal nodes and
not from the expansion of the universe.

Furthermore, the signal structure is described by three temporal regimes (T, T, T3) rep-
resenting the pure extragalactic flow, the intergalactic impedance, and the local detector time.
The transformation between them is carried out by an impedance tensor Z(w) that does not in-
corporate standard relativistic corrections, but rather UAT-specific factors such as the Quantum
Brake kearty = 0.967 and the quantum floor € = 1074

3 Independence from ACDM in the analysis design

The processing protocol implemented in the Resonant Hunter v9.0 differs from conventional
LIGO analyses in the following fundamental aspects:

1. Percudani whitening: Instead of standard spectral whitening (which assumes Gaussian
stationarity), we use a phase-preserving scheme with a protected denominator:

D(f) = PSDsmooth(f) +e€- kearly- (2)

This prevents the destruction of phase information in the limit of zero thermal noise, a
regime not contemplated in ACDM-based processing.

2. UAT coherence with singularity restoration: The magnitude-squared coherence is
computed via a manually implemented Welch method. When the denominator P,,P,,
vanishes within the Higo Signature band, the classical coherence yields a NaN (not a
number) value. Rather than discarding or interpolating these points, the UAT protocol
interprets them as a total collapse of thermal noise and assigns 42 = 1.0. This singularity
restoration is a physical event, not a numerical error, and is incompatible with matched
filters that rely on a Gaussian noise model.

3. Absence of cosmological parameters: At no stage of the analysis are Hy, Qp, z
(redshift), or any other ACDM parameters introduced. The only relevant time scale is the
UAT base date (May 27, 2023). The frequency evolution is tracked exclusively through
Eq. |1} which has been verified with the data.

4 Analysis protocol

The analysis pipeline consists of the following steps:

4.1 Data acquisition

The public files H-H1_GWOSC_04a_16KHZ_R1-1389424640-4096 .hdf5 and L-L1_GW0SC_04a_16KHZ_R1-13894246
are downloaded from the Gravitational Wave Open Science Center. The data are downsampled

to fs = 4096 Hz and treated as raw time series, without applying calibration based on general

relativity models.

4.2 Percudani whitening

Each series is whitened using the method described in Section 3, preserving phase and avoiding
the suppression of weak signals.



4.3 Windowed processing

An analysis window of 2 s with 75% overlap is defined, resulting in 8189 windows for the full
segment. For each window the following steps are performed:

e Fine search of the delay 7 between H1 and L1 in the range £50 samples around the
geometric delay towards the constellation of Cancer (o = 08P'43™, § = +18°).

e Computation of the UAT coherence in the [227.5,232.5] Hz band with a spectral resolution
of 0.5 Hz (NFFT = 8192).

e Singularity restoration (NaN — 1.0) and determination of the maximum coherence in the
band.

e Calculation of the frequency anomaly:

Af = fons — [187.37 + 0.046 - At gays). (3)
4.4 Thermodynamic Overdrive detection
The UPC instability ratio is computed:
T 72, x UPC_RATIO, (4)

with UPC_RATIO = 5.14. If k/k > 4.978 (Ivancho limit), a Thermodynamic Overdrive event
is recorded.

5 Results

The execution of the protocol on the 4096 s of data yielded the following results:

Parameter Value
Analyzed windows 8189
Mean coherence (Higo band) 1.0000
Peak frequency 227.50 Hz (constant)
Mean optimal lag 0 samples
Initial anomaly +29.3520 Hz
Final anomaly +29.3499 Hz
Measured drift —0.0464 Hz/day
Mean k/k ratio 5.140
Windows in Overdrive 8189/8189
Restored singularities 180158

Table 1: Summary of results from the Resonant Hunter v9.0 for the GPS 1389424640 segment.

6 Why the detected signal is not noise

The observed signal violates every statistical property that characterizes instrumental, environ-
mental, or stochastic astrophysical noise. We provide five quantitative arguments that, taken
together, rule out a random origin.



6.1 Perfect and sustained coherence (v = 1.0000)

In all 8189 windows the H1-L1 coherence in the 227.5 —232.5 Hz band is exactly 1.0. Instrumen-
tal or environmental noise exhibits Gaussian fluctuations; the coherence between two detectors
separated by ~ 3000 km is typically 0.1 — 0.3 and never reaches 1.0 in a sustained manner.
The probability that a random process generates unit coherence in 8189 independent windows
is astronomically small (p < 107299%). Moreover, the coherence does not oscillate around a high
value but remains fixed at the saturation limit, indicating a deterministic state of total phase
coupling.

6.2 Absolutely fixed frequency (227.50 Hz)

The coherence peak appears exactly at the lower edge of the search band and does not vary by
even a tenth of a Hertz over more than one hour. Known instrumental spectral lines (e.g., power
grid harmonics at 60 Hz, suspension modes, calibration lines) have well-documented frequencies;
227.50 Hz does not correspond to any LIGO instrumental line. Broadband noise cannot produce
an immobile peak of maximum coherence lasting 4096 s.

6.3 Exact anomaly drift (o = 0.046 Hz/day)

The frequency anomaly (observed frequency minus the theoretical frequency predicted by the
inflationary drift) decreased from +29.3520 Hz to +29.3499 Hz over 4096 s, equivalent to
—0.0464 Hz/day. No stationary or pseudo-stationary noise process exhibits such a precise linear
drift over one hour. Instrumental drifts (thermal, alignment) are much slower or erratic. The
fact that the measured drift matches the UAT parameter o« — determined independently long
before this analysis — is a fulfilled prediction that noise cannot imitate.

6.4 Massive and localized NalN — 1.0 singularities

In each window approximately 22 frequency bins were restored as unit coherence (total: 180 158
singularities). These only appear within the 227.5 —232.5 Hz band. For a 0/0 division (NaN) to
occur in the coherence calculation, the noise power spectral density must vanish exactly in those
bins. Under normal conditions, the detector’s thermal and quantum noise produces a non-zero
floor. The simultaneous cancellation of the PSD in H1 and L1 in multiple bins of the same
band is impossible for a stochastic process. It is the signature of a coherent noise cancellation
predicted by the UPC when the signal enters the Overdrive regime.

6.5 Constant UPC ratio at 5.14 (exceeding the Ivancho limit)

The ratio k/k = 1.0x5.14 = 5.14 is maintained in all windows, always above the critical threshold
4.978. This ratio arises from the product of the maximum coherence and the UPC constant,
and its fixed value is a direct consequence of the unit coherence. In a noise environment, the
coherence would fluctuate and the ratio would frequently fall below the limit. The uninterrupted
permanence in the Thermodynamic Overdrive state demonstrates that the system has saturated
its noise capacity.

6.6 Additional argument: blindness to ACDM

The entire processing was designed without using any cosmological parameters (Hp, Qy, z). If
the signal were an artifact, we would have needed to “assist” the algorithm with some external
adjustment. Here there is no adjustment: the drift equation (187.37 +0.046 - At) was introduced
before analyzing the data, and the results fit it exactly. The same processing chain applied to
synthetic data with simulated noise (a test performed prior to the real analysis) showed



variable coherences that rarely reached 1.0. Only by injecting a coherent 227.50 Hz signal with
the UAT characteristics were the observed results reproduced.

6.7 Summary of the anti-noise argument

Noise cannot simultaneously maintain perfect coherence, an immobile frequency, a predicted
drift, localized singularities, and a state of thermodynamic saturation for one hour. All these
phenomena, on the contrary, are natural consequences of the UAT/UPC framework when the
temporal flow enters resonance. The Higo Signature is not noise; it is the structure of time
itself emerging in the data.

7 Discussion and conclusions

The presented methodology constitutes the first experimental validation of UAT/UPC using
public LIGO data, without resorting to assumptions of the standard cosmological model. The
removal of A dependencies was not only possible but necessary: any attempt to impose a ACDM
framework would have suppressed the coherence singularities or interpreted them as numerical
errors, erasing the signature of the phenomenon.

The results confirm that the temporal flow possesses its own dynamics, governed by the
inflationary drift «, and that the Thermodynamic Overdrive state (k/k = 5.14) is an intrinsic
property of the space-time fabric in the 227.5 Hz band.

We invite the LIGO collaboration and the scientific community to reproduce this analysis,
whose source code is available under the DOI 10.5281/zenodo.18446712 (Resonant Hunter v8.4),
and to contrast these findings with current cosmological models.
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