
Volume 10, Issue 6, June – 2025                                              International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                                             https://doi.org/10.38124/ijisrt/25jun408 

 

IJISRT25JUN408                                                              www.ijisrt.com                                                                                          187 

Beyond the Brain: Decoding Cellular  

Memory through the Quantum Homunculus 
 

 

Mohammad Ebrahimi1 
 

1The Research Center for New Technologies in Life Science Engineering,  

Institute of Bio-Signal and Immunculus, Tehran University, Tehran, Iran 

 

Publication Date: 2025/06/12 
 

 

Abstract: Traditionally, memory has been considered a function exclusive to the brain. However, emerging research reveals 

that non-neuronal cells throughout the body also possess memory-like capabilities, responding to bio-chemical and bio-

physical signals in ways that mirror neural memory processes. This article explores the concept of cellular memory through 

the lens of biological pattern languages—temporal, spatial, and wave-based—and highlights the quantum nature of 

molecular vibrations underlying these phenomena. Scientific evidence shows that by examining signaling pathways, wave 

dynamics, and genetic and epigenetic mechanisms, we can uncover how cells detect, process, and retain information. Central 

to this framework is the concept of the “Quantum Homunculus,” a novel model describing the body-wide network of unique 

vibrational frequencies emitted by cells and organs. This quantum-biological perspective offers fresh insights into cellular 

communication, health, and disease, opening new frontiers in understanding the dynamic interplay between quantum 

mechanics and biology. 
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I. INTRODUCTION 

 

For many years, scientists believed that memory was 

something stored exclusively in the brain. However, a recent 

study has challenged this idea by showing that other cells in 

the body can also “remember” in their own unique way. In a 

landmark study led by Nikolay Kukushkin and colleagues at 

New York University, chemical signals were administered to 

non-brain human cells in patterns mimicking 

neurotransmitter bursts in the brain. Remarkably, these cells 

responded by activating a special “memory gene,” the very 

same one used by brain cells. When the signals were spaced 
out, the cells exhibited a stronger and longer-lasting response, 

much like how our brains retain information better when 

learning is spread over time. The researchers concluded that 

memory-like behavior isn’t confined to the brain; other cells 

throughout the body can “remember” too, prompting us to 

rethink how and where memory exists in the body [1]. 

 

Even cells outside the brain have the remarkable ability 

to recognize and respond to repeated patterns—almost as if 

they are “learning.” In this way, these cells can “remember” 

certain signals or patterns they have encountered before. 
Biological patterns are the repeated or regular arrangements 

of elements, structures, or processes found throughout living 

organisms and systems. These patterns can appear at many 

different levels—from the molecular scale (like the 

arrangement of DNA or protein structures), to the cellular 

level (such as rhythmic signaling or cell division cycles), and 

even up to the ecosystem level (like migration patterns or the 

organization of plant communities). Cells are able to detect 

and respond to these patterns, allowing them to adapt, 

coordinate, and sometimes even “remember” previous 

experiences, much like a simple form of learning. This ability 

to recognize and react to patterns is fundamental to how life 

organizes itself and responds to the environment. In this 

article, we attempt to review the mechanism and effect of 

waves on cellular memory and examine how this can be used 

in medicine in the modern age of technology. In this article, 

we explore the mechanisms behind wave patterns in cells and 
their role in cellular memory. We also examine how 

understanding these processes can open new doors in 

medicine, especially in today’s rapidly advancing 

technological landscape [2]. 

 

II. BIOLOGICAL PATTERN LANGUAGE 

 

Living systems rely on complex nonlinear patterns to 

regulate their functions, communicate signals, and coordinate 

activities across cells and tissues. These patterns can be 

broadly categorized into temporal, spatial, and wave patterns, 
each playing a crucial role in biology. 

 

 Temporal Patterns (Repeated Signals Over Time) 

Temporal patterns refer to signals or events that occur 

repeatedly over time, often in pulses or bursts rather than 
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continuous streams. These patterns enable cells and tissues to 

encode information based on the timing and frequency of 

signals. Many hormones and signaling molecules are secreted 

in pulsatile or oscillatory patterns rather than steadily. For 

example, hormones like luteinizing hormone (LH), oxytocin, 

insulin, and cortisol are released in bursts at specific intervals 

ranging from seconds to hours.  These pulses can be irregular 

or show complex rhythms (ultradian, circadian), and their 
timing and amplitude regulate physiological processes such 

as reproduction, metabolism, and stress response. Studies 

show that cells interpret these pulses differently depending on 

their frequency and spacing. For instance, spaced pulses of 

hormone release can produce stronger and longer-lasting 

cellular responses than continuous exposure, similar to how 

spaced learning improves memory.  The pulsatile nature of 

hormone secretion is critical for maintaining homeostasis and 

proper biological function [3]. 

 

 Spatial Patterns (Physical Arrangements within Tissues) 

Spatial patterns describe the arrangement or distribution 
of molecules, cells, or structures in space within tissues or 

organisms. These patterns create gradients, boundaries, or 

organized structures that guide cellular behavior. During 

development and tissue organization, cells respond to 

gradients of signaling molecules (morphogens) that vary in 

concentration across space, directing cell differentiation and 

organ formation. Protein gradients in tissues help establish 

body axes and pattern formation, such as in embryogenesis. 

Within cells, spatial organization of molecules like receptors, 

enzymes, or cytoskeletal elements creates microdomains that 

regulate signaling pathways and cellular responses. Recent 
research has shown that when spatial and temporal 

information are combined, cells can produce a wide variety 

of signaling responses. This enables them to interpret and 

adapt to complex environmental cues. For example, the way 

immune cells are distributed within a tumor plays a crucial 

role in predicting patient outcomes and assessing how well a 

patient might respond to immunotherapy [4,5]. 

 

 Wave Patterns (Rhythmic Oscillations and Propagating 

Signals) 

Wave patterns consist of rhythmic oscillations or 

propagating waves of molecules or electrical signals that 
travel through cells or tissues, dynamically transmitting 

information and coordinating biological processes. Calcium 

waves are a well-studied example: intracellular calcium 

concentrations oscillate and propagate as waves within and 

between cells, coordinating activities like muscle contraction, 

secretion, and gene expression. These waves can occur on 

timescales from milliseconds to minutes. Electrical waves 

propagate through excitable tissues such as nerves and heart 

muscle, enabling rapid communication and coordinated 

responses. Biochemical waves involving signaling molecules 

(e.g., Ras, Rac, Cdc42, RhoA) regulate cell shape, motility, 
and polarity by creating dynamic patterns on the cell cortex. 

In neuroendocrine systems, synchronized oscillations of 

neuronal populations generate pulsatile hormone release, 

with distinct subsets of cells acting as “leaders” or 

“followers” in a temporal sequence. Wave patterns provide a 

mechanism for cells to encode information in frequency, 

amplitude, and timing, allowing complex regulation of 

physiological processes [6,7]. A wave is fundamentally a 

disturbance that propagates through space, facilitating 

interactions between molecules. This concept naturally leads 

to the idea of the "wavicle," which captures the intriguing 

dual nature of quantum entities that exhibit both wave-like 

and particle-like properties. Beyond molecules, non-

molecular signals—especially in the form of waves—are 

believed to play important roles in biological systems. In 
physics, waves come in many forms. For 

example, electromagnetic waves like light can travel through 

empty space without needing a medium, while mechanical 

waves such as sound require a physical medium, like air or 

water, to propagate. Both types of waves are capable of 

carrying information and energy, making them vital for 

communication and interaction at different scales in nature 

[8]. 

 

III. WAVE-PARTICLE DUALITY 

EXTENDS TO MOLECULES 

 
According to current scientific evidence, all 

molecules—including proteins, lipids, carbohydrates, and 

other biomolecules—exhibit wave-like properties at the 

quantum level. This is a fundamental aspect of quantum 

mechanics known as wave-particle duality, which applies not 

only to tiny particles like electrons and photons but also to 

larger molecules. Experiments have demonstrated that 

molecules as large as complex biomolecules (e.g., porphyrins 

found in chlorophyll and hemoglobin, and even molecules 

with over 100 atoms) can display wave-like behavior such as 

interference patterns, a hallmark of quantum waves. All 
matter is fundamentally governed by the principles of 

quantum mechanics, where the behavior of atoms and 

subatomic particles is described by wavefunctions. While 

quantum effects are most commonly associated with the 

tiniest particles, emerging research shows that these 

phenomena can also manifest at larger, macroscopic scales 

within biological systems. Contrary to the traditional view 

that quantum effects are limited to sub-nanometer 

dimensions, growing evidence suggests that quantum 

processes influence biological functions on much larger 

scales. Biomolecules such as DNA occupy a unique position 

at the boundary between the quantum and classical worlds. 
Their complex, hierarchical structures allow them to bridge 

these realms, enabling quantum effects to play a meaningful 

role in biological organization and function [9]. 

 

IV. MOLECULAR VIBRATIONS AS WAVES 

 

Within molecules, atoms vibrate relative to each other 

in quantized ways that can be described as wave patterns. 

These vibrations are essential for molecular function and can 

be measured precisely using spectroscopy. These methods 

provide unique "fingerprints" of molecules, allowing for 
identification of chemical bonds, functional groups, and 

overall structure [10]. Every molecule has an associated 

quantum wavelength (De Broglie wavelength), meaning it 

inherently behaves partly like a wave. The de Broglie 

wavelength is a fundamental concept in quantum mechanics 

introduced by physicist Louis de Broglie in 1924. It describes 

the wave-like nature of matter, stating that every particle or 
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object with momentum also has a wavelength associated with 

it. 

 

Mathematically, the De Broglie wavelength λ is given 

by: λ=h/p., or λ=h/(MV) where: h is Planck’s constant 

(~6.626 × 10⁻³⁴ Js), a fundamental constant in quantum 

physics, and p is the momentum of the particle (mass × 

velocity). This means molecules don’t just behave like tiny 
particles but also exhibit wave-like properties. However, the 

wavelength depends on their speed and mass. Traditionally, 

particles (like electrons, atoms, or molecules) were thought to 

be just tiny balls, while waves (like light) were continuous 

oscillations. De Broglie proposed that particles also behave 

like waves, possessing a wavelength that depends on their 

momentum. This idea unifies the particle and wave 

descriptions into one quantum reality. For large objects (like 

a car or a ball), the de Broglie wavelength is incredibly tiny—

much smaller than atomic nuclei—so wave effects are 

negligible and unobservable. For very small particles (like 

electrons or small molecules), the wavelength is large enough 
to produce observable quantum effects such as interference 

and diffraction. Since frequency (ν) is inherently tied to 

wavelength (λ) through the relationship ν=v/λ, each 

biomolecule possesses a unique frequency determined by its 

mass, velocity, and quantum wave nature [11]. 

 

Wave patterns are fundamental to how cells 

communicate, coordinate, and adapt, and scientific evidence 

demonstrates their roles in several key biological processes: 

 

 Coordinating Behavior across Large Distances:  
In cardiac cells, wave-like propagation of calcium ions 

is essential for synchronizing contraction across heart tissue. 

When a heart cell is activated, calcium is released at the cell 

membrane and spreads inward as a wave. This propagation 

ensures that cells contract in a coordinated manner, which is 

necessary for effective heartbeats. Detailed computational 

and experimental studies show that these calcium waves 

travel at measurable speeds (about 100–150 μm/s) and their 

spatial and temporal dynamics are tightly regulated by the 

organization of calcium release units and the structure of the 

cell. Disruptions in these wave patterns can lead to 

arrhythmias, highlighting their importance in maintaining 
coordinated tissue function [12]. 

 

 Encoding Information in Wave Frequency and 

Amplitude:  

Cells use wave patterns—specifically oscillations in the 

frequency and amplitude of signaling molecules—as a 

sophisticated communication tool to encode and transmit 

information within and between themselves. Scientific 

evidence shows that cells do not simply respond to the 

presence or absence of a signal; instead, they interpret 

complex patterns of signaling dynamics, where both the 
frequency (how often a signal pulses) and the amplitude (the 

strength or concentration of the signal) carry distinct and 

meaningful information. For example, in many biological 

pathways, increasing the strength of an external stimulus can 

be encoded either by raising the amplitude of a signaling 

molecule’s concentration or by increasing the frequency of 

pulses in that molecule’s activity. Research in yeast cells 

demonstrates that amplitude encoding works well for 

detecting subtle changes in low stimulus ranges, while 

frequency encoding is better suited for reliably transmitting 

information across a broader range of stimulus intensities. 

This dual strategy allows cells to finely tune their responses 

depending on environmental conditions. At the molecular 

level, cells use receptors and ion channels to detect external 

cues. These receptors trigger intracellular signaling cascades 
that often result in oscillatory behaviors, such as pulsatile 

calcium ion (Ca²⁺) waves or bursts of transcription factor 

activity entering the nucleus. These oscillations are analogous 

to amplitude modulation (AM) and frequency modulation 

(FM) used in radio communications, where information is 

encoded in the signal’s strength or timing. For instance, in 

gene regulation, some transcription factors enter the nucleus 

in bursts (frequency modulation), while others show gradual 

concentration changes (amplitude modulation), allowing 

cells to regulate gene expression with high precision. In 

cyanobacteria, the circadian clock controls cellular processes 

using a mechanism similar to amplitude modulation in radio 
technology. Here, the strength (amplitude) and frequency of 

biochemical pulses carry distinct information: the frequency 

can signal cell cycle events, while the amplitude reflects the 

24-hour circadian rhythm. This allows cells to process 

multiple streams of information simultaneously, using 

oscillatory signals to regulate complex biological functions 

based on both environmental cues and internal timing [13-

15]. 

 

 Adaptive Responses to External Cues:  

Cells can sense and respond to external electric fields 
through wave-like changes in ion movement and membrane 

potential, a process known as galvanotaxis (or electrotaxis). 

This phenomenon enables cells to migrate directionally in 

response to electrical signals, playing a critical role in 

biological processes such as development, wound healing, 

and cancer progression. Recent studies have identified 

specific membrane proteins, such as Galvanin, that act as 

electric field sensors. When exposed to an electric field, 

Galvanin rapidly redistributes across the cell membrane, 

defining the cell’s front and rear and guiding directional 

migration. This electrophoretic movement of charged 

membrane components under the electric field creates a 
chemical polarization that cells interpret to orient their 

movement toward the cathode or anode, depending on the cell 

type and context. Importantly, this sensing mechanism does 

not rely solely on traditional cytoskeletal rearrangements but 

also involves modulation of ion channel activity and water 

flux across the membrane, illustrating how wave-like 

electrical and ionic oscillations facilitate adaptive cellular 

responses. 

 

Experimental evidence shows that cells exposed to 

physiological-strength electric fields can rapidly repolarize 
and migrate directionally within minutes, a timescale 

consistent with biological needs such as tissue repair. 

Moreover, the redistribution of membrane proteins and the 

resulting intracellular signaling cascades resemble patterns 

seen in chemotaxis, reinforcing the idea that galvanotaxis is a 

finely tuned, evolutionarily conserved mechanism. 
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In addition to single-cell behavior, groups of cells also 

exhibit coordinated galvanotactic migration, with collective 

responses influenced by group size and signaling pathways 

like PI3 kinase. Models of galvanotaxis highlight how the 

stochastic distribution of a finite number of membrane 

sensors can limit the accuracy of directional sensing, yet cells 

achieve remarkable precision in navigating electric fields [16-

18]. 
 

V. HOW DO CELLS “REMEMBER” PATTERNS 

 

Non-brain cells use molecular signaling 

networks and wave dynamics to detect, process and retain 

information about patterns. These finding challenges 

traditional views of memory and highlights a fundamental 

biological mechanism shared across cell types. Here’s how it 

works: 

 

 Mechanism 1: Signaling Pathways and Feedback Loops 

Cells rely on intricate networks of proteins—such as 
kinases and GTPases—to process signals from their 

environment. These networks can behave like excitable 

systems, meaning that when a cell receives a stimulus (such 

as a chemical signal or a change in its environment), the 

proteins within these networks interact in a coordinated way 

to produce a specific response. A key feature of these 

signaling networks is the presence of feedback loops, which 

are crucial for controlling and fine-tuning cellular responses. 

Positive and negative feedback loops play crucial roles in 

cellular memory by regulating how cells respond to stimuli 

over time, enabling them to "remember" past signals and 
adjust future behavior accordingly. 

 

 Positive Feedback Loops:  

In positive feedback, the activation of one protein leads 

to the activation of more signaling molecules, amplifying the 

original signal. For example, proteins like Ras or Rap can 

activate additional molecules in the pathway, creating a 

cascade effect. This amplification ensures that once a signal 

is detected, the response is strong and decisive. 

 

 Negative Feedback Loops:  

Negative feedback, on the other hand, acts to dampen or 
limit the response after a certain delay. Proteins such as PKB 

(also known as Akt) are involved in these processes, reducing 

the activity of the signaling pathway to prevent overreaction 

or prolonged activation. This helps the cell return to its 

baseline state after the stimulus has passed. Together, these 

feedback mechanisms enable cells to "remember" previous 

stimuli. After being exposed to a signal, the cell’s sensitivity 

to future signals can be altered—either heightened or 

reduced—depending on the history of activation. This form 

of molecular memory allows cells to adapt to changing 

environments, respond more efficiently to repeated stimuli, 
and avoid unnecessary or excessive reactions [19-20]. 

 

 Mechanism 2: Wave Patterns as Memory Carriers 

Cells encode information through complex wave-like 

patterns, including calcium oscillations, electrical and wave 

signals and rhythmic protein activities, which together form 

a dynamic language for cellular communication and memory. 

 Rhythmic Protein Activity and Actin Dynamics:  

Beyond ions, proteins involved in cytoskeletal 

regulation also display rhythmic oscillations. Studies in mast 

cells reveal that calcium oscillations are coupled with 

oscillations of actin regulatory proteins and plasma 

membrane lipids, coordinating changes in cell shape and 

motility. These protein waves can act independently or in 

concert with calcium signals, suggesting a multi-layered 
system of wave-based regulation that controls fundamental 

cellular behaviors. [21]. 

 

 Photons and Cellular Memory:  

Emerging research suggests that photons may also play 

a role in cellular communication and memory. Cells can emit 

and absorb ultraweak photon emissions, which may influence 

signaling pathways and gene expression. Rhythmic 

oscillations in proteins and cytoskeletal components have 

been linked to cellular motility and shape regulation, 

supporting the concept of wave-based intracellular 

communication. Although the mechanisms remain under 
investigation, photon-mediated signaling is proposed to 

interact with electrical and chemical waves, contributing to 

the cell’s ability to store and transmit information in a wave-

like manner [8,9]. 

 

 Mechanism 3: Genetic and Epigenetic Pathways in 

Cellular Memory:  

Non-brain cells have the remarkable ability to retain 

information about past stimuli through genetic and epigenetic 

mechanisms. One key way they do this is via epigenetic 

modifications, such as changes to histones—the proteins 
around which DNA is wrapped. These modifications can alter 

gene expression without changing the underlying DNA 

sequence, effectively creating a molecular "memory" that 

influences how cells respond to future signals. 

 

In addition to epigenetic changes, structural memory in 

proteins plays an important role. Certain proteins, such as 

intrinsically disordered proteins (IDPs) and prions, can adopt 

stable conformations that persist over time. These stable 

structures effectively "remember" previous cellular events 

and influence subsequent signaling pathways. For example, 

prion-like proteins can maintain altered states that affect gene 
expression and cellular behavior long after the initial stimulus 

has disappeared. Repeated or spaced patterns of stimulation 

activate memory-associated genes, such as Fos and Jun, 

which are well-studied in neurons but also respond similarly 

in non-brain cells.  

 

When cells receive chemical signals in spaced pulses 

rather than continuous exposure, they exhibit stronger and 

longer-lasting activation of these genes. This process creates 

a molecular "tag" or priming effect that enables the cell to 

respond more rapidly and robustly to future stimuli. 
Moreover, wave-like signals, including electromagnetic 

waves, may contribute to this memory encoding by 

influencing molecular interactions and gene regulation, 

although this area remains an active field of research [22,23]. 

 

https://doi.org/10.38124/ijisrt/25jun408
http://www.ijisrt.com/


Volume 10, Issue 6, June – 2025                                              International Journal of Innovative Science and Research Technology 

ISSN No:-2456-2165                                                                                                                                             https://doi.org/10.38124/ijisrt/25jun408 

 

IJISRT25JUN408                                                              www.ijisrt.com                                                                                          191 

VI. THE QUANTUM HOMUNCULUS: A NEW 

FRONTIER IN BODY-WIDE BIOLOGICAL 

MAPPING 

 

Quantum mechanics is a fundamental pillar of modern 

science, offering deep insights into how the natural world 

works at the level of atoms and subatomic particles. It helps 

us understand the behavior and properties of everything 
around us—both living and non-living—and underpins major 

fields such as physics, chemistry, biology, field theory, 

technology, and information science. One of the most 

intriguing frontiers to emerge from this foundation is 

quantum biology, a rapidly growing discipline that 

investigates how quantum phenomena shape and drive 

biological processes. 

 

From a biochemistry perspective, everything—

including DNA, cells, and even the smallest organelles—is 

considered matter. Yet, these biological components possess 

properties that go beyond those of ordinary matter. At the 
subatomic level, quantum entities are described not just as 

particles, but also as waves, blurring the traditional boundary 

between matter and force fields. If we recognize that living 

organisms are, at their core, physical and chemical systems, 

it follows that they should behave according to the 

fundamental laws of physics and chemistry. This perspective 

opens the door to exploring how quantum principles might 

influence the very foundations of life. 

 

According to the principles of quantum-entropic logic 

theory, the wave properties of matter, which were proposed 
by Louis de Broglie in 1923, extend beyond light and are 

inherent in all physical matter. Louis de Broglie’s 1923 

hypothesis revolutionized physics by proposing that all 

matter exhibits wave-like properties, extending the wave-

particle duality previously reserved for light. This idea 

became a cornerstone of quantum mechanics and has 

profound implications for our understanding of reality. This 

idea is a key component of quantum mechanics and has been 

supported by experimental evidence. De Broglie argued that 

Einstein's famous equation (E = mc²), where (E) represents 

energy (m) represents mass, and (c) is the speed of light in a 

vacuum, shows the relationship between mass and energy. 
Similarly, Einstein and Planck's equation (E = hv), indicates 

that the energy of a photon (E) is proportional to its frequency 

(v) by a constant factor (h). By combining these two 

principles, we can conclude that mass should also exhibit 

wave-like behavior. The wave properties of matter are 

therefore a fundamental aspect of quantum-entropic logic 

theory, which has significant implications for our 

understanding of reality itself. 

 

The human body can be understood as a complex, 

nonlinear system where vibrational interactions occur across 
multiple levels of its structure. At the most fundamental level, 

each living cell vibrates at a unique frequency, shaped by its 

intricate biochemical and physiological activities. These 

cellular vibrations are crucial for maintaining proper function 

and play a significant role in the overall health and vitality of 

the organism. By studying how these vibrations interact and 

influence one another, we can gain deeper insights into the 

body's inner workings, paving the way for more precise 

diagnostic tools and innovative therapeutic strategies. 

 

In complex biological systems, molecules exhibit 

oscillatory behavior even at temperatures just above absolute 

zero. These intrinsic vibrations are fundamental to the 

development and organization of organs and organ systems, 

each characterized by its own unique vibrational patterns. 
Every particle within these systems contributes to the 

collective vibrational landscape. When the frequencies of 

different particles or atoms vary greatly, they remain distinct 

and independent. However, when their frequencies are 

closely matched, they can couple or synchronize, potentially 

giving rise to new, emergent frequencies. This coupling plays 

a crucial role in coordinating biological functions and 

maintaining the dynamic harmony essential for life. For 

example, At the cellular level, oscillatory behaviors such as 

calcium ion waves and rhythmic protein activities are 

fundamental to cellular communication and function. Cells 

use these oscillations to encode information, regulate gene 
expression, and synchronize activities across tissues.  

 

For example, calcium oscillations regulate processes 

like muscle contraction, neurotransmitter release, and gene 

transcription. When oscillations of neighboring cells or 

molecules have similar frequencies, they can couple The 

cytoskeleton within cells generates endogenous 

electromagnetic fields (EMFs) through vibrational dynamics 

of microtubules and associated proteins. These 

bioelectromagnetic oscillations contribute to intracellular 

signaling, mitosis, and chromatin organization. When 
frequencies of these molecular vibrations align, they can 

couple, facilitating efficient information transfer within and 

between cells. This vibrational coupling supports the concept 

of a “biofield,” a dynamic network of bioinformation 

regulating cellular and organismal functions or synchronize, 

enhancing coordinated responses essential for tissue function 

and development [24]. 

 

The impact of vibrational waves—whether they 

originate from within the body or from external sources such 

as viruses, bacteria, or drugs—is distinctly characterized by 

the unique vibrations of the complex fluid-structure of the 
human organism. These vibrational waves can either resonate 

with the body, supporting the restoration and optimal 

functioning of organs and systems, or they may fail to 

resonate, leading to desynchronization and disruption of 

organ functions. This latter scenario can contribute to the 

onset and progression of various diseases, highlighting the 

importance of vibrational dynamics in maintaining health and 

homeostasis within the body [25-27]. 

 

Proteins and other biomolecules exhibit characteristic 

vibrational frequencies dependent on their atomic 
composition and structure. These molecular vibrations, often 

in the infrared range (10¹³–10¹⁵ Hz), influence biochemical 

reactions and signaling pathways. When molecules with 

similar vibrational frequencies interact, they can resonate, 

enhancing signal transduction efficiency. This phenomenon 

suggests that molecular vibration coupling is integral to 

intracellular communication and cellular memory [28]. 
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Each individual cell and organ in the human body 

exhibits a unique, repetitive vibration or frequency, typically 

measured in hertz (Hz). This fundamental principle of cellular 

communication, often referred to as frequency vibration, 

serves as a cornerstone in the study of cellular physiology and 

intercellular signaling. Understanding these distinct 

frequencies offers valuable insights into how cells interact 

and coordinate their functions, underscoring the vital role of 
vibrational dynamics in maintaining overall health and 

regulating biological processes [25,29]. Research has 

revealed a sophisticated network of constitutively expressed 

wave signals emitted by cells across various tissues. These 

signals—characterized by unique frequencies, amplitudes, 

and coupling properties—differ significantly between 

healthy and pathological states. To better conceptualize this 

complex, dynamic system, we have introduced the term 

“Quantum Homunculus” (or simply “Quantuculus”). 

 

In medical practice, a 3D NLS (Non-Linear System) 

biofeedback resonance system—such as the Metatron 
device—is designed to analyze and measure the frequency of 

energy wavelengths emitted by the human body. This 

technique, known as biofeedback resonance, involves 

applying a low-intensity electromagnetic field to the body 

and recording the body's response to this stimulus. By 

examining the frequencies and patterns of these responses, 

healthcare professionals can gain valuable insights into the 

body's physiological state and identify potential health issues. 

 

The Metatron system operates as a non-invasive 

diagnostic tool that captures wave signals originating from 
various biological structures, including tissues, cells, 

chromosomes, and molecules. It uses advanced spectral 

analysis of electromagnetic radiation emitted by the body to 

create a detailed electromagnetic map or "biomarker" unique 

to each individual’s biological system. This map helps detect 

abnormalities, monitor disease progression, and evaluate the 

effectiveness of treatments.  

 

The system functions by establishing a biofeedback 

loop: a highly sensitive receiver detects the patient’s body 

wave or physiological response to electromagnetic stimuli, 

converts this data into digital signals, and processes it through 
specialized software developed from extensive theoretical 

and experimental research. This approach allows the 

Metatron to interpret complex biological signals that are 

otherwise masked by background noise, providing a 

comprehensive understanding of the dynamic interactions 

within the body at molecular, cellular, tissue, and organ 

levels. 

 

Clinically, the Metatron 3D NLS biofeedback resonance 

system is valued for its safety, speed, and personalized 

diagnostic capabilities. It has been certified as a medical 
device in various regions and is used by trained health 

professionals to screen for chronic diseases, autoimmune 

disorders, infections, and other health conditions. 

Additionally, it supports evaluation of biochemical 

parameters and therapeutic effects, making it a versatile tool 

for prevention, diagnosis, and treatment planning. 

 

VII. CONCLUSION 

 

This article challenges the long-held notion that 

memory is confined solely to the brain by demonstrating that 

non-neuronal cells across the body also exhibit memory-like 

behaviors through complex molecular and quantum 

mechanisms. By integrating concepts from biology, quantum 

physics, and wave dynamics, we reveal how cells use 
signaling pathways, oscillatory wave patterns, and epigenetic 

modifications to detect, encode, and retain information. The 

introduction of the Quantum Homunculus model provides a 

compelling framework for understanding the intricate 

network of vibrational frequencies that permeate the human 

body, reflecting both health and disease states. This 

interdisciplinary approach not only deepens our 

understanding of cellular communication and memory but 

also paves the way for innovative diagnostic and therapeutic 

strategies that harness the quantum nature of biological 

systems. As research progresses, embracing this quantum-

biological perspective promises to transform how we 
perceive life’s fundamental processes and the very nature of 

memory itself. 
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