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Abstract 

We introduce the Quantum Holographic Consciousness Theory (QHCT), a framework 

that places interference, rather than collapse or causal power, at the center of conscious 

experience. In this view the universe behaves like a vibrating holographic screen, 

carrying patterns that exist prior to observation. Consciousness does not inject energy 

into these patterns but acts as a frequency-sensitive reader that selects and stabilizes them 

into lived experience. 
We tested this idea at two scales. Cosmologically, Planck 2018 data reveal nodelike 

regularities and phase linearity, signatures of holographic interference. Physiologically, 

heart-rate variability records display few-mode concentration, selective phase 

entrainment with respiration, and low-dimensional reconstructions. These findings jointly 

suggest that both cosmic background radiation and human physiology can be interpreted 

as mode-limited interference structures. 

QHCT thus offers a falsifiable cross-domain framework, tested on both cosmological 

and physiological data, that bridges physics, neuroscience, and philosophy of mind in a 

coherent account of consciousness. 

Keywords: Consciousness, Quantum Mechanics, Holographic Principle, Cosmic Microwave 

Background, Heart-rate variability, Phase locking. 

1 Introduction 
The holographic principle (Bohm, 1980; ’t Hooft, 1993; Maldacena, 1998; Verlinde, 2010) 

suggests that the information contained in a spatial region is encoded on its lower dimensional 

boundary. Within the Quantum Holographic Consciousness Theory (QHCT), the universe is 

modelled as a vibrating holographic screen carrying wavefunctions, where matter corresponds 

to stabilized collapses of those waves. We posit two fundamental fields on this screen: a spatial 

holographic mode ψS and a temporal/creative mode ψT . Our central stance is interference-first: 

ψS and ψT interfere on the screen prior to observation. Individual consciousness, through the 

human brain, operates as a frequency sensitive reader that selects and stabilizes pre-written 

interference patterns. In other words, Φ = 𝜓𝑆𝜓𝑇 may represent the projection of holographic 
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information from a two-dimensional surface into three-dimensional space. Consciousness at 

the individual level is regarded as a manifestation and fraction of a Universal Creative 

Consciousness. If consciousness is intrinsic to Φ = 𝜓𝑆𝜓𝑇 , this implies a form of quantum 

panpsychism (Penrose and Hameroff, 1996). This differs from approaches in which human-

induced additive terms are mixed into cosmological spectra. In cosmology, the angular 

multipole ℓ is treated as the spectral variable of the screen. The observable temperature 

anisotropy is 𝐷ℓ
𝑇𝑇 = ℓ(ℓ + 1)𝐶ℓ

𝑇𝑇/(2𝜋); Polarization (TE,EE) is derived through physically 

motivated kernels that preserve the structure of the QHCT product. Our pipeline targets a 

falsifiable comparison with Planck 2018 while keeping the factorization |𝜓𝑆𝜓𝑇|2 explicit. 

 

In this work: 

    • ℓ (multipole) denotes the sky’s angular wave-number; larger ℓ means finer angular scales 

(approximately 𝜃 ∼ 𝜋/ℓ).  

    • 𝐶ℓ
𝑇𝑇: temperature angular power spectrum,basic temperature spectrum (variance of CMB 

temperature fluctuations at mode ℓ).  

    • 𝐷ℓ
𝑇𝑇 ≡ ℓ(ℓ + 1)𝐶ℓ

𝑇𝑇/(2𝜋) : a rescaled spectrum used for plots; it is approximately the 

power per logarithmic ℓ–interval, so acoustic peaks are more visible.  

    • 𝑇𝐸, 𝐸𝐸: polarization spectra. 𝐶ℓ
𝑇𝐸 is the cross-spectrum between temperature and 𝐸-mode 

polarization; 𝐶ℓ
𝐸𝐸  is the 𝐸-mode auto-spectrum. (The corresponding 𝐷ℓ forms use the same 

rescaling as above.)  

    • Kernels: compact, physics-informed transfer operators (summarizing radiative transfer) 

used to map the 𝑇𝑇 structure into 𝐸𝐸 and 𝑇𝐸 while preserving relative phases.  

    • 𝜓𝑆(ℓ) , 𝜓𝑇(ℓ) : QHCT screen modes. 𝜓𝑆  is the spatial (boundary) mode; 𝜓𝑇  is the 

temporal/“creative” mode. Their product encodes interference on the holographic screen.  

    • |𝜓𝑆𝜓𝑇|2: predicted screen intensity; in cosmology taken to be proportional to 𝐷ℓ
𝑇𝑇 up to a 

mild calibration.  

    • 𝒞𝑇𝑇(ℓ) : a slowly varying calibration factor (near unity) that absorbs small 

instrument/transfer uncertainties (e.g., overall gain or gentle slope).  

    • Planck 2018: ESA’s full-mission CMB temperature/polarization spectra used as the 

empirical reference. Our fits compare binned 𝐷ℓ  directly, without imposing a Λ CMM 

template.  

2 Related Work and Conceptual Positioning 

QHCT is positioned at the intersection of three research streams: (i) holographic and 

information-theoretic physics (Gabor, 1948; Bohm, 1980; Hawking, 1975; ’t Hooft, 1993; 

Susskind, 1995; Maldacena, 1998; Penrose and Hameroff, 1996; Hameroff and Penrose, 2014; 

Verlinde, 2010; Bekenstein, 1973; Zeh, 1970), (ii) cosmological acoustic physics and CMB 

inference (Hu and Sugiyama, 1995; Planck Collaboration, 2020; Hu and Modelson, 2002), and 

(iii) neurocognitive theories of perception and neural coordination (Pribram, 1991; Lachaux et 

al., 1999; Task Force of the European Society of Cardiology and the North American Society 

of Pacing and Electrophysiology, 1996; Eagleman, 2011; Tononi, 2008). 
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Bohm (Bohm, 1980) developed the notion of an implicate order, where reality is 

fundamentally an enfolded whole and observable phenomena are unfolding of this deeper 

structure. Using holography as a guiding metaphor, he highlighted how interference patterns 

store information non-locally, and how perception is an active participation in their unfolding. 

This conceptual framework provides the backdrop for QHCTs interference-first stance, in 

which perception is interpreted as a frequency-based selection among pre-encoded patterns. 

Zeh (Zeh, 1970) argued that quantum measurement does not require a special, nonunitary 

collapse. Instead, system, apparatus, and observer jointly evolve unitarily, becoming entangled. 

By tracing out subsystems, interference terms vanish, producing an improper mixture a mixed 

state due to entanglement, not ignorance. Certain dynamically stable pointer states resist 

recoherence, explaining why macroscopic outcomes appear definite. This decoherence-based 

view supports an Everett-style picture in which branches coexist, with definite outcomes 

emerging as stable interference structures. QHCT builds on this account: consciousness reads 

decohered interference patterns in the product field |𝜓𝑆𝜓𝑇| , without invoking an ad-hoc 

collapse or additive observer power. 

t Hooft (’t Hooft, 1993) argued that the number of fundamental degrees of freedom in a 

region scales with its boundary area in Planck units, a principle motivated by blackhole entropy. 

This dimensional reduction the holographic principle motivates treating the universe as a 

vibrating, information-bearing screen. 

Penrose and Hameroffs Orch-OR model postulates that orchestrated quantum coherence in 

microtubules leads to objective wavefunction reduction (OR) events, proposed as moments of 

conscious experience (Penrose and Hameroff, 1996; Hameroff and Penrose, 2014). While 

QHCT diverges mechanistically eschewing gravitational OR and collapse dynamics it shares 

the emphasis on quantum phase and coherence, interpreting consciousness instead as a 

frequency reader over holographic interference. 

Maldacena’s AdS/CFT (Maldacena, 1998) correspondence provides a concrete realization 

of holography: bulk gravitational dynamics in (d+1)-dimensional AdS spacetime are dual to 

correlators of a d-dimensional conformal field theory on its boundary. This legitimizes 

boundary-encoded physics and supports modelling observables as screen-level interference 

structures. 

Verlinde (Verlinde, 2010) proposed that gravity is an emergent, entropic force arising from 

changes in information on holographic screens. Thermodynamic and information theoretic 

arguments recover Newtons law and, in relativistic form, Einsteins equations. This entropic 

perspective aligns with QHCTs entropy term and the frequency-reader interpretation, where 

macroscopic order emerges from screen-level information. 

Pribram’s holonomic brain theory (HBT) (Pribram, 1991) describes perception and 

memory as encoded in distributed interference patterns, mathematically akin to holography. 

Neural tissue is proposed to perform Fourier-like transforms, storing information in the 

frequency domain and reconstructing it through filtering accounting for robustness and 
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content-addressable recall. HBT directly supports QHCTs interference-first stance and the role 

of the brain as a frequency reader that selects and stabilizes pre-encoded holographic patterns. 

Eagleman (Eagleman, 2011) emphasizes perception as an active construction, shaped by 

prediction and inference across time and modalities. Themes include temporal binding and 

post-diction (retrospective integration of events), multisensory remapping and plasticity (input-

agnostic cortical learning), and context-driven priors revealed by illusions. His account 

resonates with QHCT: what we experience as solid reality is a stabilized selection of 

frequency/phase patterns, modulated by the brain body system. 

In contrast to observer-additive proposals, QHCT is strictly interference-first: the 

observable field Φ = ψSψT is encoded on the screen prior to observation. Consciousness acts as 

a frequency modulator, selecting and stabilizing pre-existing interference patterns rather than 

injecting energy. 

3 Theoretical Framework (Interference-First) 

3.1 Core hypothesis 

Two wave-functions live on the holographic screen Σ:  

 𝜓𝑆:    spatialholographicmode(boundaryfield), (1) 

 𝜓𝑇:    temporal/creativemode(globalflow). (2) 

These represent two complementary aspects: 𝜓𝑆 encodes spatial boundary information, while 

𝜓𝑇 introduces temporal/creative dynamics.  

 

For an effective energy parameter E, the interference field is 

 Φ(ℓ)   =   ∑𝐸 𝐴(𝐸) 𝜓𝑆(ℓ; 𝐸) 𝜓𝑇(ℓ; 𝐸),        ℛ(ℓ)   =   |Φ(ℓ)|2, (3) 

 

This expresses the core idea: the observable field Φ is not one mode alone, but the product of 

spatial and temporal components. Its squared modulus R(ℓ) gives the intensity pattern the raw 

material for perception or cosmological spectra. 

In cosmology, the temperature anisotropy spectrum follows 

 𝐷ℓ
𝑇𝑇   =   𝒞𝑇𝑇(ℓ) |Φ(ℓ)|2, (4) 

 

Here the well-known CMB spectrum Dℓ
TT emerges as a calibrated version of |𝛷|2 : the 

interference intensity directly maps to what Planck observes. 

http://www.neuroquantology.com/
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3.2 Operator-level formulation and phenomenology in ℓ 

Let 𝐻̂𝑆 denote the boundary Hamiltonian, consisting of a Laplace–Beltrami operator plus an 

informational potential, and let 𝐻̂𝑇 be an effective temporal generator. In configuration space 

these act as  

 

 𝐻̂𝑆𝜓𝑆(𝐱; 𝐸) = 𝐸𝑆 𝜓𝑆(𝐱; 𝐸), (5) 

 𝑖ℏ
𝜕

𝜕𝑇
𝜓𝑇(𝑇; 𝐸) = 𝐸𝑇  𝜓𝑇(𝑇; 𝐸). (6) 

 

 In words: 𝜓𝑆  arises as a spatial eigenmode of the screen, while 𝜓𝑇  evolves in time like a 

frequency oscillator.  

 

In the multipole (spectral) domain, we employ surrogate families that encode acoustic-

like oscillations, spectral tilt, and damping:  

 

𝜓𝑆(ℓ; 𝐸) ≈ 𝒩𝑆 𝑒−ℓ/𝐿𝑆(𝐸)[1 + 𝑎𝑆(𝐸)cos(2𝜋(ℓ − 𝜙𝑆(𝐸))/𝑃𝑆(𝐸))] 𝑒−(ℓ/ℓs𝑖𝑙𝑘)2
, (7) 

𝜓𝑇(ℓ; 𝐸) ≈ 𝒩𝑇  (
ℓ

ℓ0
)

𝛼𝑇(𝐸)

𝑒−ℓ/𝐿𝑇(𝐸)[1 + 𝑎𝑇(𝐸)cos(2𝜋(ℓ − 𝜙𝑇(𝐸))/𝑃𝑇(𝐸))]. (8) 

  

These trial functions model how the modes look in ℓ-space: damped oscillations with adjustable 

period (𝑃), amplitude (𝑎), and phase (𝜙). They reproduce the peak-like structure of the CMB 

while keeping parameters interpretable. 

 

3.3 Polarization kernels 

Polarization spectra are derived from 𝑇𝑇  through kernels that summarize radiative transfer 

while preserving the interference structure |𝜓𝑆𝜓𝑇|2:  

 

𝐷ℓ
𝐸𝐸 = [Tilt(𝛼𝐸𝐸) ∘ Smooth(𝜎𝐸𝐸) ∘ Shift(Δℓ)] [𝜅𝐸𝐸  𝐷ℓ

𝑇𝑇] + ReionBump(𝐴r𝑒𝑖𝑜), (9) 

 𝐷ℓ
𝑇𝐸 = 𝜌𝑇𝐸(ℓ) √𝐷ℓ

𝑇𝑇 𝐷ℓ
𝐸𝐸 . (10) 

  

This says: the 𝐸𝐸 spectrum is a transformed copy of 𝑇𝑇 (shifted, smoothed, tilted), plus a low-

ℓ bump from reionization. The spectrum 𝑇𝐸 is essentially the geometric mean of 𝑇𝑇 and 𝐸𝐸, 

modulated by a correlation factor 𝜌𝑇𝐸.  

 

 

 

The correlation function takes the form of  

 

 𝜌𝑇𝐸(ℓ) = 𝜌0 cos(
𝜋

𝑑ℓ
 [ℓ − 𝜙0 − 𝜙1log(ℓ + 1)]) exp(−

ℓ

𝐿e𝑛𝑣
−

ℓ2

𝐿g
2). 

 

Here the cosine captures alternating positive/negative correlations between 𝑇 and 𝐸, while the 

exponential/Gaussian terms ensure correlations fade away at high ℓ.  

http://www.neuroquantology.com/
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3.4 Variational Framing and Lagrangian Formulation 

To ensure dynamical coherence we introduce a Lagrangian density on the screen Σ . Let ∇Σ
2 

denote the (possibly curved) Laplace–Beltrami operator on Σ, 𝑇 the intrinsic time coordinate, 

and 𝑐Σ an effective propagation speed. We define the kinetic contributions as  

 

 ℒkin,𝑆 =
𝜇𝑆

2
(

1

𝑐Σ
2  |

𝜕

𝜕𝑇
𝜓𝑆|2 − |∇Σ𝜓𝑆|2 − 𝜔𝑆

2 |𝜓𝑆|2), (11) 

 ℒkin,𝑇 =
𝜇𝑇

2
(|

𝜕

𝜕𝑇
𝜓𝑇|2 − 𝜔𝑇

2  |𝜓𝑇|2). (12) 

 

where 𝜇𝑆,𝑇 are inertial coefficients and 𝜔𝑆,𝑇 set preferred frequencies. 

The potential includes quartic self-interaction, cross-coupling, and a holographic background 

term,  

 𝑉(𝜓𝑆, 𝜓𝑇) = 𝜆𝑆|𝜓𝑆|4 + 𝜆𝑇|𝜓𝑇|4 + 𝜅|𝜓𝑆|2|𝜓𝑇|2 + Λhol 𝑓(𝜉, 𝜂, 𝑇), (13) 

 

with 𝜆𝑆,𝑇  bounding amplitudes, 𝜅  the coupling between fields, and Λhol𝑓  a slowly varying 

background depending on screen coordinates (𝜉, 𝜂) and time 𝑇. Since the observable field is 

the product Φ = 𝜓𝑆𝜓𝑇, we also introduce an interference-stabilization term,  

 

 ℒint = −𝑔 |𝜓𝑆𝜓𝑇|2, (14) 

 

 which penalizes runaway growth of the product field. 

 

3.5  Euler–Lagrange equations 

Varying the full density  

 ℒ = ℒkin,𝑆 + ℒkin,𝑇 − 𝑉 + ℒint, 

 

with respect to 𝜓𝑆,𝑇 and their conjugates yields coupled non-linear equations of motion on Σ: 

We introduce the screen d’Alembertian  

 ◻Σ  ≡   
1

𝑐Σ
2  𝜕𝑇

2 − ∇Σ
2, 

which generalizes the flat-space wave operator to the screen Σ.  

 𝜇𝑆  ◻Σ 𝜓𝑆 + 𝜇𝑆 𝜔𝑆
2 𝜓𝑆 + 2𝜆𝑆 |𝜓𝑆|2𝜓𝑆 + (𝜅 + 𝑔) |𝜓𝑇|2 𝜓𝑆 = 0, (15) 

 𝜇𝑇  ◻Σ 𝜓𝑇 + 𝜇𝑇 𝜔𝑇
2  𝜓𝑇 + 2𝜆𝑇 |𝜓𝑇|2𝜓𝑇 + (𝜅 + 𝑔) |𝜓𝑆|2 𝜓𝑇 = 0. (16) 

 

Both fields thus satisfy non-linear Klein–Gordon–type equations, cross-coupled through 

the effective interaction (𝜅 + 𝑔). 

 

3.6  Effective interference field (heuristic) 

Neglecting gradients of the relative phase between 𝜓𝑆 and 𝜓𝑇, the interference field Φ = 𝜓𝑆𝜓𝑇 

approximately satisfies  

 

 ◻Σ  Φ + 𝑚e𝑓𝑓
2 (𝑇, 𝝃) Φ + 𝜆e𝑓𝑓 |Φ|2Φ  ≈   0, (17) 
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 where 𝑚e𝑓𝑓
2  and 𝜆e𝑓𝑓 encode contributions from the intrinsic frequencies 𝜔𝑆,𝑇

2 , the quartic self-

interaction terms 𝜆𝑆,𝑇, and the cross-coupling (𝜅 + 𝑔). 

In this compact form the product field behaves as an effective non-linear Klein–Gordon 

field on 𝛴, providing a unifying description for both cosmological and biological spectra. 

 

3.7  Informational Entropy 

We retain a dual informational view.  First, a holographic entropy bound:  

 

 𝑆𝐻(𝑇)   =   
Area

4𝐺
 𝑒−𝜆i𝑛𝑓𝑇 , (18) 

  

This expresses the holographic limit: the maximum information content on the screen is 

proportional to its area (Bekenstein–Hawking bound), but here it decays over screen-time 𝑇 

due to an inflationary-like damping factor 𝑒−𝜆𝑖𝑛𝑓𝑇.  

 

Second, a relative-entropy functional quantifying spectral divergence between the normalized 

prediction  

 𝑝(ℓ) ∝ |Φ(ℓ)|2 

 

and the empirical reference 𝑞(ℓ) (Planck data):  

 

 𝐻𝑒   =   − ∫ 𝑝(ℓ) ln
𝑝(ℓ)

𝑞(ℓ)
 𝑑ℓ. (19) 

 

 This is essentially the Kullback–Leibler divergence (up to sign). It measures how close the 

predicted interference spectrum 𝑝(ℓ)  is to the observed spectrum 𝑞(ℓ) . If 𝐻𝑒  is small (near 

zero), the theory matches data; if large, it deviates. 

Thus 𝑆𝐻 encodes the capacity limit of the holographic screen, while 𝐻𝑒 quantifies the fidelity 

of prediction vs. observation. 

 

From the perspective of QHCT, these two entropic notions map naturally onto consciousness. 

𝑆𝐻 represents the absolute bound on how much structure can be encoded on the screen—an 

external constraint on the richness of potential experience. 𝐻𝑒, by contrast, measures how well 

a particular observer’s stabilized interference pattern aligns with the empirical world: a measure 

of selection fidelity. In this sense, 𝑆𝐻 sets the horizon of possible information, while 𝐻𝑒 captures 

the accuracy with which consciousness, as a frequency-sensitive reader, extracts and stabilizes 

meaning from the encoded interference. Low divergence (𝐻𝑒 ≈ 0 ) corresponds to a high-

quality match between encoded structure and lived reality, while higher divergence signals a 

mismatch or noise in the reading process. 
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4 Methods 

4.1 CMB Node Tests and Few-Mode Screen 

4.1.1 Screen–Multipole Mapping and Phase Linearity 

We adopt a flat-screen spectral mapping of the form ℓ ≃ 𝑘Σ𝑅 , where 𝑘Σ  is the in-plane 

wavenumber and 𝑅 an effective screen radius. Under the assumption of weak relative-phase 

gradients (∇arg𝜓𝑆 ≈ ∇arg𝜓𝑇 ≈ 0), the interference peaks satisfy  

 

 𝜙(ℓ) ≈ 𝜙0 + 𝑘 ℓ,        𝑘 ≈
2𝜋

Δℓ
, 

 

which predicts quasi-equidistant node locations to first order. This prediction is consistent with 

the peak sets extracted from the Planck TT spectrum for Δℓ ∈ {20,25,30,40} (see Sec. 5.1.1).  

 

4.1.2 Data and preprocessing. 

We analyze the Planck 2018 full-mission TT spectra, uniformly binned with ∆ℓ ∈ 

{20,25,30,40} over the range ℓ ∈ [30,1500]. Peak detection is performed on logDℓ after 

Gaussian smoothing (2-bin kernel), with fixed prominence and distance thresholds. All 

preprocessing settings are explicitly reported to ensure reproducibility. 

4.1.3 Node fits and phase analysis. 

Peak positions {ℓn} are fitted to both linear-spacing and J0-zero models. Instantaneous phase 

is estimated via Hilbert transform after envelope removal. We report root mean squared error 

(RMSE), coefficient of determination (R2), and the extracted phase slope k. 

4.1.4 Few-mode constructive screen. 

We construct two radially symmetric spectra for ψS and ψT , each defined as the sum of five 

Gaussian rings centered at the measured peaks. Their real-space product is computed on a 2M 

screen, 

Φ(𝐱) = 𝜓𝑆(𝐱) 𝜓𝑇(𝐱), 

which is then Fourier-transformed to the spectral domain (equivalent to a convolution in ℓ). 

The resulting binned Dℓ is compared with the Planck TT spectrum in log-space. Free parameters 

include: ring amplitudes, common vs. separate widths, a relative shift, a discrete phase code, 

and a mild calibration envelope. No ΛCMM template is imported at any stage. 

4.2 Standalone ECG Validation: Methods 

4.2.1 Rationale 

QHCT posits that perception arises by selecting and collapsing interference patterns already 

encoded on a vibrating holographic screen. If the brain–body system acts as a frequency 

http://www.neuroquantology.com/
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reader/modulator, physiological rhythms are expected to exhibit: (i) few-mode (narrow-band) 

spectral concentration, (ii) selective entrainment to modulatory inputs (e.g., respiration), and 

(iii) low-dimensional reconstructions from a small number of frequency modes. Heart-rate 

variability (HRV) provides a canonical testbed: the LF band (0.04–0.15Hz, typically associated 

with baroreflex activity) and the HF band (0.15 – 0.40Hz, primarily linked to respiration). 

 

4.2.2 Data and full automation 

We analyzed PhysioNet datasets: Fantasia (healthy subjects with respiration channels) and 

MIT–BIH Arrhythmia (diverse rhythms, typically without respiration). Acquisition and 

analysis are fully automated by three scripts (Sec. 4.2.4); they verify local files, download 

missing data, analyze each record, and save figures and machine-readable summaries to a 

reproducible output directory (default: out/). Representative artifacts used in this study are 

included in the figures and tables of this manuscript; the full set of generated PNG/CSV/JSON 

files is provided in the ancillary archive QHCT_code_supplement.zip. 

4.2.3 Pipeline (stand-alone ECG) 

For each record:   

 

1. RR tachogram. R-peaks are extracted from WFMB annotations; RR intervals (s) are 

filtered by excluding values deviating more than ±20%  from a sliding median, and 

uniformly resampled at 4 Hz.  

 

2. Few-mode concentration. A Welch PSM (nperseg=256, noverlap=128) quantifies 

spectral power; a short-time Fourier transform (STFT) visualizes time–frequency 

structure. We report  

 Energy(LF + HF)/Total =
∫LF 𝑃(𝑓) 𝑑𝑓+∫HF 𝑃(𝑓) 𝑑𝑓

∫
0.5

0 𝑃(𝑓) 𝑑𝑓
, 

 

            as a narrow-band “few-mode” index, quantifying the proportion of energy concentrated     

            in LF and HF bands relative to the 0–0.5 Hz total.  

 

3. Two-band reconstruction (𝑹𝟐). The RR series is separately band-passed in LF and HF 

(4th-order Butterworth). A reconstructed signal is obtained as 𝑅𝑅r𝑒𝑐 = 𝑅𝑅L𝐹 + 𝑅𝑅H𝐹, 

and reconstruction quality is measured as 𝑅2 = 1 − Var(𝑅𝑅 − 𝑅𝑅r𝑒𝑐)/Var(𝑅𝑅).  

 

4. Phase locking (PLV). If a respiration channel is available, both RR and respiration are 

band-limited in HF, instantaneous phases are computed via Hilbert transform, and the 

phase-locking value is estimated as  

 PLV = |⟨𝑒𝑖(𝜙R𝑅,𝐻𝐹−𝜙R𝑒𝑠𝑝,𝐻𝐹)⟩|, 

 

             where 𝜙R𝑅,𝐻𝐹 and 𝜙R𝑒𝑠𝑝,𝐻𝐹 are the instantaneous phases of the HF-band RR and    

             respiration signals.  
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Table 1: Summary of quantitative indices used in the stand-alone ECG validation pipeline. High values indicate 

narrow-band concentration (few-mode energy), accurate LF+HF reconstruction (R2), and strong RR–respiration 

coupling (PLV). 

 

4.2.4 Reproducible tools and checks 

We provide three fully automated scripts for reproducible ECG validation. Each script checks 

data availability, downloads missing files from PhysioNet, and produces figures and machine-

readable summaries. 

 

QHCT_ecg_auto_fetch_and_analyze.py Single-record demonstration (auto-download + 

analysis). Performs: (i) few-mode concentration; (ii) LF/HF peak detection; (iii) two-

band reconstruction R2; (iv) PLV (if respiration available). Outputs per-record figures: 

PSM, STFT, reconstruction plot, and PLV histogram. 

QHCT_ecg_batch_summary_v2.py Batch analysis (with automatic fetch). Produces 

onerow-per-record CSV with fields: dataset, record, energy_ratio, R2, PLV. 

QHCT_ecg_batch_report_v1.py Aggregate visualization and statistics. Generates 

histograms for Energy(LF+HF)/Total, R2, and PLV (Fantasia); creates Energy–R2 scatter 

plots and JSON summary files. 

5 Results 

5.1 CMB Node-Spectrum Tests and Few-Mode Screen Demonstration 

5.1.1 Node-Spectrum Test: Evidence for a Vibrating Holographic Screen 

We test whether the TT peaks behave as nodes of a vibrating holographic screen. Using Planck 

2018 TT rebinned uniformly on ℓ ∈ [30,1500] with ∆ℓ ∈ {20,25,30,40} we: (i) detect robust 

peaks on logDℓ with mild smoothing; (ii) fit the peak positions {ℓn} to two discrete-mode laws: 
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 (𝐿𝑖𝑛𝑒𝑎𝑟)    ℓ𝑛 ≃ ℓ0 + 𝑛 Δℓ,        (𝑀𝑒𝑚𝑏𝑟𝑎𝑛𝑒)    ℓ𝑛 ≃ 𝑏 + 𝑠 𝑗0,𝑛, 

 

where 𝑗0,𝑛 are the zeros of 𝐽0. 

 
 

Table 2: Node-spectrum fits for robust Planck TT peaks under uniform binnings. j0,n denotes the nth zero of J0; 

RMSE in multipole units. At ∆ℓ = 40 only three robust peaks are detected. 

Phase-linearity (interference signature). Removing a smooth envelope from logDℓ and 

applying a Hilbert transform yields an instantaneous phase 

 ϕ(ℓ) ∈ ϕ0 + k ℓ, k = (0.0205 ± 0.0001) rad/ℓ, R2 ≈ 0.997, 

compatible with k ∈ 2π/∆ℓ: for ∆ℓ ∈ 298 we obtain 2π/∆ℓ ∈ 0.0211 (∈ 3% difference due to 

binning/smoothing). This supports QHCT’s interference-first view: TT peaks act as quasi-

equidistant nodes of a radially dominant vibrating pattern. The corresponding plots, generated 

by the pipeline of Sec. 4.1, are shown in Fig. 1. 
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Figure 1: Node-spectrum tests on Planck TT for ∆ℓ = 20,25,30,40. Left: peaks on Dℓ (log-scale) and smoothed 

envelope. Right: phase linearity vs. ℓ. Each panel caption reports best-fit parameters and R2. 
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5.2 Few-Mode Screen Demonstration (Constructive Proof) 

We construct radially symmetric spectra for 𝜓𝑆  and 𝜓𝑇  as sums of 𝑁 = 5  narrow Gaussian 

rings in ℓ-space, centered at the empirically measured peaks {ℓ𝑛}. Interference-first implies the 

real-space product Φ(𝐱) = 𝜓𝑆𝜓𝑇, which is equivalent to a convolution in ℓ. Accordingly we 

compute on a fine ℓ-grid:  

 

𝜓𝑆(ℓ) = ∑

𝑁

𝑛=1

𝑎𝑛 𝐺(ℓ; ℓ𝑛, 𝜎𝑆) 𝑒𝑖𝜃𝑛 ,    𝜓𝑇(ℓ) = 𝑟𝑇 ∑

𝑁

𝑛=1

𝑎𝑛 𝐺(ℓ; ℓ𝑛 + Δℓ𝑇 , 𝜎𝑇) 𝑒𝑖(𝜃𝑛+𝛿𝜙), 

with 𝜃𝑛 = 𝜃0 + 𝑛 Δ𝜃 +
𝜅

2
𝑛(𝑛 − 1). Then  

 Φ(ℓ)   =   (𝜓𝑆 ∗ 𝜓𝑇)(ℓ),        𝐷ℓ
𝑇𝑇   ∝   |Φ(ℓ)|2 × Cal(ℓ), 

 

where Cal(ℓ) is a minimal envelope. The free parameters are {𝑎𝑛}𝑛=1
5 , (𝜎𝑆, 𝜎𝑇), (𝜃0, Δ𝜃, 𝜅), a 

small relative shift Δℓ𝑇 and systematic center offsets (𝛿𝑐0, 𝛿𝑐1), plus calibration terms. 

 

Operational result (TT only). Using the phase-coded, few-mode screen with real-space 

product (convolution in ℓ), we obtain an excellent fit to Planck TT bins on ℓ ∈ [30,1500] (∆ℓ 

= 30): 

 χ2
tot = 26.17, χ2

red = 0.872, dof = 30, k = 19, 

with AIC = 64.17 and BIC = 100.1. The fit uses five Gaussian ring families shared by ψS and 

ψT , complex phases with near-π steps (destructive interference between peaks), a small relative 

ring shift, and a minimal calibration envelope. The corresponding plot is shown in Fig. 2. 

 

 

Figure 2: TT operational demonstration (phase-coded few-mode screen; real-space product ∈ ℓ-space 

convolution). Black: Planck 2018 TT bins (∆ℓ = 30). Red: QHCT few-mode reconstruction. Vertical lines: robust 

peak locations; dashed: trough midpoints. 
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5.2.1 Implications for Consciousness 

A detailed interpretation of the cosmological node structure and its relevance for consciousness 

is provided in Sec. 6. Here we only note that the quasi-regular peaks behave as stable 

interference nodes, consistent with the QHCT framework. 

 

5.3 Standalone ECG Validation: Results 

5.3.1 Results (exemplars) 

For Fantasia subject f1y01 we observe Energy(LF+HF)/Total ≈ 0.73, an LF peak at 0.094Hz, 

an HF peak at 0.297Hz, two-band R2 ≈ 0.592, and PLV(RRHF,RespHF) ≈ 0.825. These are 

illustrated in panels (ab) of Fig. 3. 

As a contrast, MIT–BIH record 100 shows Energy(LF+HF)/Total ≈ 0.52, no distinct LF 

peak, a single HF peak at 0.172Hz, and R2 ≈ 0.513, shown in panels (cd) of Fig. 3. 

 

(a) Fantasia f1y01: RR PSM (LF/HF bands). (b) Fantasia f1y01: two-band 

reconstruction (R2 ≈0.592). 

(c) MITBIH 100: RR PSM (HF peak at 0.172 (d) MITBIH 100: two-band reconstruction 

 Hz). (R2 ≈0.513). 

Figure 3: ECG exemplars. (ab) Fantasia f1y01: spectral peaks and LF+HF reconstruction. (cd) MITBIH 100: 

PSM and two-band reconstruction. No respiration channel available (PLV not applicable). 
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5.3.2 Results (batch evidence) 

We processed 40 Fantasia and 48 MIT–BIH records (total: 88 rows in out/ecg_batch 

_summary.csv). Fantasia examples span a wide range, with strong PLV when respiration is 

present (e.g., f2o04: Energy 0.60, R2 0.33, PLV 0.894). Across MIT–BIH, 

Energy(LF+HF)/Total and R2 vary broadly (arrhythmic context), with high R2 in some records 

(e.g., 102: 0.79; 214: 0.76), and no PLV due to missing respiration channels. 

 

 (a) Energy(LF+HF)/Total distribution. (b) Two-band reconstruction R2 distribution. 

 

 (c) PLV distribution (Fantasia only). (d) Energy vs. R2 scatter with regressions. 

Figure 4: ECG batch analysis (Fantasia and MIT–BIH). Panels: (a) Energy(LF+HF)/Total, (b) two-band R2, (c) 

PLV (Fantasia only), (d) Energy vs. R2 scatter. 

Machine-readable summary. The aggregate statistics for Fig. 4 are provided in the ancillary 

archive QHCT_code_supplement.zip (files batch_report_summary.json and 

ecg_batch_summary.csv), ensuring full reproducibility. 

5.3.3 Interpretation (summary) 

These results confirm that HRV dynamics concentrate in a few spectral modes and show 

selective phase entrainment when respiration is present. A deeper interpretation is deferred to 

Sec. 6. 
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5.3.4 Physiological Relevance for Consciousness 

The role of HRV few-mode concentration and phase locking to respiration as physiological 

evidence for QHCT is discussed in Sec. 6. We briefly remark that these dynamics are 

compatible with the view of biological consciousness as a frequency-sensitive reader of 

interference patterns. 

5.3.5 Limitations and safeguards 

We use a simple artifact filter (median ±20%), classical HRV bands, and compute PLV only 

when respiration is available. PLV values are not yet accompanied by surrogate-based p-values. 

MIT–BIH heterogeneity broadens distributions by design. These choices are conservative; 

future work will introduce surrogate statistics for PLV/coherence, robust outlier handling, and 

paced-breathing protocols. 

 

Table 3: Standalone ECG exemplars supporting the frequency-reader interpretation. 

6 Discussion 

The results presented here show converging evidence that both cosmological (CMB) and 

physiological (HRV) observables exhibit few-mode, interference-limited structure. This duality 

strengthens the core hypothesis of QHCT: consciousness functions as a frequency reader that 

selects and stabilizes pre-existing interference patterns encoded on a holographic screen. 

6.1 Few-mode concentration and selective entrainment 

Across scales, spectra are not broadband or chaotic but concentrated in a small number of 

discrete modes. In the CMB, TT peaks behave as quasi-equidistant nodes of a vibrating screen; 

in HRV, variance lies almost entirely within LF and HF bands. Such mode limitation is difficult 

to explain via purely stochastic processes but arises naturally from interference dynamics. 

Physiology adds a further dimension: HRV shows robust phase locking to respiration (HF 

PLV), mirroring how acoustic peaks in the CMB maintain stable phasing. These findings 

suggest that modulators do not generate new signals but align the reader with one of the pre-

encoded patterns. Consciousness, in this view, operates by phase-locking, stabilizing, and 

broadcasting selected interference configurations. 

6.2 Low-dimensional reconstruction and binding 

Both domains demonstrate that a small number of narrow-band components can reconstruct 

most of the signal: in cosmology, TT spectra are captured by a handful of Gaussian-like nodes; 

in physiology, LF+HF reconstructions achieve R2 values up to 0.8. This low-dimensionality 
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speaks directly to the binding problem: how diverse perceptual features are unified. QHCT 

answers by positing that unified experience corresponds to the stabilized reading of a single 

interference pattern—coherent by construction. 

6.3 Relation to prior frameworks 

QHCT connects to earlier proposals but moves beyond analogy toward a testable mathematical 

framework. 

Bohm (Implicate Order). Bohm’s holographic order (Bohm, 1980) offered a vision of 

enfolded wholeness. QHCT resonates with this intuition but adds specificity: dynamical 

equations on a holographic screen yield falsifiable predictions such as CMB node spacing and 

phase linearity. 

Pribram (Holographic Brain). Pribram’s holographic brain model (Pribram, 1991) explained 

associative memory via interference. QHCT generalizes this principle across scales: the same 

mathematics applies both to cortical-like physiology (HRV/ECG) and to cosmological spectra. 

Its innovation is cross-domain testability. 

Hameroff–Penrose (Orch-OR). Orch-OR (Penrose and Hameroff, 1996; Hameroff and 

Penrose, 2014) locates conscious moments in gravitationally induced quantum collapse. QHCT 

requires no special collapse: consciousness is the stabilizing read of interference patterns, 

compatible with unitary dynamics plus decoherence. 

Novelty. The distinct contribution of QHCT lies in providing a single mathematical 

framework that unifies cosmology and physiology under interference dynamics, elevating 

holographic analogies into a falsifiable theory tested on empirical data. 

6.4 Phenomenological implications 

From the standpoint of lived experience, QHCT suggests that three hallmark features of 

consciousness follow from interference-first dynamics: 

• Unified perception: the selected interference pattern is globally encoded, yielding 

holistic rather than fragmentary experience. 

• Binding: disparate features (color, shape, rhythm) are inherently phase-aligned 

components of the same pattern. 

• Stability: once decoherence and phase locking fix a pattern, perception persists until a 

new selection occurs, explaining the robustness of conscious episodes. 

7 Philosophical and Theoretical Positioning 

QHCT advances an interference-first ontology: reality is modelled as a vibrating holographic 

screen Σ encoding pre-observational structure in the product field Φ = ψSψT . Experienced 
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phenomena emerge when observers (human or otherwise) select and stabilize one among many 

pre-encoded interference patterns. This stance is deliberately conservative with respect to 

physics: it assumes standard unitary dynamics plus decoherence (in Zeh’s sense), without 

introducing novel collapse dynamics. The brain’s role is operational: a frequency-sensitive 

reader and modulator that phase-locks patterns and transmits stabilized selections to 

sensorimotor loops and working memory. 

Three clarifications are central. (i) QHCT does not introduce extra mental energy: 

observables are readouts of interference structure, subject only to mild calibration. (ii) QHCT 

adopts a neutral metaphysical stance: it is compatible with neutral monism and structural 

realism, treating interference patterns as primary while remaining agnostic about whether they 

are mental, physical, or both. (iii) QHCT is empirically anchored: it stands or falls by data, here 

tested on two scales: (a) CMB node spacing and phase linearity (cosmology), and (b) HRV 

mode concentration and PLV entrainment (physiology). 

7.1 Comparisons with Leading Theories of Consciousness 

Orchestrated Objective Reduction (Orch-OR). Penrose and Hameroff (Penrose and 

Hameroff, 1996; Hameroff and Penrose, 2014) propose that quantum states in neuronal 

microtubules undergo objective gravitational reductions, generating conscious moments. 

Convergence with QHCT lies in the centrality of quantum coherence and selection events. 

Mivergence: QHCT requires no gravitational collapse; consciousness is instead a stabilizing 

read of interference, compatible with unitary dynamics and decoherence. Where Orch-OR 

searches for microtubular quantum signatures, QHCT tests spectral and phase structure at 

cosmic and physiological scales. 

Integrated Information Theory (IIT). Tononi’s IIT (Tononi, 2008) defines consciousness by 

the amount and structure of integrated information. Both IIT and QHCT are structure-first, but 

IIT is intrinsic and causal-power oriented, while QHCT is extrinsic: consciousness corresponds 

to stabilized selections among screen-encoded patterns. A possible bridge is that systems with 

precise phase control may also show high integrated information. 

Global Workspace and Predictive Processing. Workspace models (Baars, 1988; Mehaene and 

Changeux, 2011) and predictive processing accounts (Friston, 2010; Clark, 2013) view 

consciousness as global inference and broadcast. QHCT aligns in treating perception as 

selection and stabilization but places the selected content in a boundary interference field rather 

than solely in cortical computation. The two views may be complementary: cortical inference 

may serve as the reader that stabilizes particular Φ-patterns. 
 

Faggins Informational Realism. Faggin (Faggin, 2021) argues for consciousness as 

fundamental and irreducible, grounding information. QHCT resonates with the primacy of 

subjectivity in selection, but insists on empirical traction: interference reading yields 

measurable consequences (e.g., CMB nodes, ECG PLV), operationalizing aspects of 

informational realism. 
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Panpsychism. Contemporary panpsychism (Chalmers, 1996; Goff, 2017) holds that 

consciousness is fundamental and ubiquitous. QHCT partially converges by treating 

interference structure as universally present, but diverges in requiring frequency-sensitive 

readers for conscious access. This places QHCT between panpsychism and structural realism: 

interference patterns pervade the cosmos, yet conscious experience depends on stabilization. 

Phenomenological Traditions. Phenomenology emphasizes lived temporal flow and 

embodied meaning (Husserl, 1913; Varela, 1996). QHCT resonates with this process-relational 

view: interference fields are not substances, but dynamic relations unified through phase-

locking. Husserl’s intentional time-consciousness and Varelas enactive approach find a formal 

analogue in QHCTs stabilization mechanism. 

8 Conclusions and Outlook 

QHCT proposes a unifying framework in which consciousness is understood as the selection 

and stabilization of interference patterns encoded on a holographic screen. The distinctive 

contribution lies in linking cosmological observables (CMB peaks and phase structure) with 

physiological dynamics (HRV few-mode concentration and PLV entrainment) within a single 

mathematical and testable framework. Unlike earlier proposals (Bohm, Pribram, 

HameroffPenrose), QHCT advances beyond analogy: it specifies dynamical equations, offers 

falsifiable predictions, and provides dual validation across radically different scales. Our 

results indicate that both cosmology and physiology exhibit few-mode, interference-limited 

structures, supporting the hypothesis that consciousness functions as a frequency-sensitive 

reader. This interpretation illuminates phenomenological hallmarks of conscious life - unity, 

binding, and stability - while remaining consistent with orthodox quantum dynamics and 

decoherence. Importantly, the framework is open to falsification. It may be challenged if CMB 

spectra lose node and phase structure under refined analysis, if low-dimensional 

reconstructions collapse under well-constrained priors, or if physiological phase-locking fails 

to appear under robust controls. By identifying such routes to disconfirmation, QHCT positions 

itself as a scientific hypothesis rather than a metaphor. Looking ahead, the framework calls for 

continued empirical scrutiny: joint EEG/ECG studies to test physiological phase-locking more 

directly, refined polarization analyses in cosmology, and cross-domain approaches that 

constrain ψT (temporal modes) with biological data while anchoring ψS (spatial modes) to 

cosmological structure. Whether QHCT endures will depend not on philosophical appeal alone 

but on empirical adequacy across the scales of nature. 

8.1 Future Work 

Future work will focus on strengthening reproducibility and cross-domain validation: 

1. TT-first validation: consolidate results across multiple binnings (∆ℓ = 20,25,40) and 

widen parameter bounds to confirm basin stability. 

2. Polarization priors: refine TE phasing and EE smoothing to match acoustic phasing, 

extending beyond temperature spectra. 
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3. Cross-domain constraints: incorporate EEG/ECG or other biological spectra to inform 

ψT priors while anchoring ψS to cosmological structure. 

4. Geometry variants: test flat-sky and nontrivial embeddings to assess robustness of the 

ℓ-mapping and of the |ψSψT |
2 kernel. 

5. Uncertainty quantification: apply bootstrap residual analysis and posterior sampling 

once priors are fixed, ensuring transparent error bounds. 

Data and Code Availability 

All datasets analyzed in this study are publicly available: 

• Planck 2018 CMB spectra via the Planck Legacy Archive. 

• PhysioNet ECG datasets (Fantasia, MIT–BIH) via https://physionet.org/. 

All Python scripts developed for this work (CMB node tests, interference-screen fitting, 

ECG analysis pipelines) are collected in the archive QHCT_code.zip, which includes a 

REAMME with instructions, dependencies, and usage examples. 

The code is released for academic and research purposes. Users are encouraged to cite this 

article when reusing or adapting the scripts. 

Supplementary materials, Python codes, and additional data are openly available on the Open 

Science Framework (OSF) at: https://osf.io/umh34. 

Appendix: Code Overview 

Two classes of scripts are central in this work: 

• CMB analysis: 

– QHCT_node_tests_v2.py: node-spectrum and phase-linearity tests. 

– QHCT_screen_nodes_fit_v5_phase_conv_fine.py: operational demo producing 

QHCT_nodes_demo_TT.png and a JSON of best-fit parameters. 

• ECG validation: 

– QHCT_ecg_auto_fetch_and_analyze.py: single-record demo (auto-download + 

analysis). 

– QHCT_ecg_batch_summary_v2.py: batch analysis, one row per record in CSV. – 

QHCT_ecg_batch_report_v1.py: aggregate plots and JSON summaries. 

All scripts are documented and designed for direct replication. They are bundled in 

QHCT_code.zip with a REAMME and QHCT_supplement.zip with  example outputs, and 

dependency list, available at: https://osf.io/umh34. 
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