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Abstract

This paper explores the emerging field of Sound Homeopathy and its potential for enhancing
brainwave entrainment techniques, particularly through the use of monaural and binaural beats.
Current brain entrainment methodologies face challenges in accurately selecting carrier
frequencies and accounting for the brain's sensitivity to subtle frequency variations. This paper
highlights the limitations of traditional approaches, such as relying on whole-number frequencies
and arbitrary carrier selection, and proposes a new paradigm that incorporates fractional frequency
variations and psychoacoustic principles. Drawing on harmonic theory and musical scales, the
article introduces a model that aligns brainwave frequencies with mathematically related musical
intervals, offering a more precise method for frequency selection in therapeutic applications. The
Sound Homeopathy mode, utilizing personalized voice frequencies, presents a novel approach to
alleviating physical and emotional distress through tailored sound therapy sessions. The paper also
outlines advanced functionalities within the neurosonic platform, including collaborative research
opportunities and Al-driven analysis of brainwave entrainment data. Ultimately, the proposed
model seeks to provide a scientifically rigorous framework for brain entrainment research while
promoting personalized and effective sound-based therapies.

Introduction

Brainwave entrainment has emerged as a promising field in neurotherapy, offering non-invasive
methods to influence brainwave activity for therapeutic benefits. Techniques such as monaural and
binaural beats have shown potential in alleviating chronic pain, anxiety, and emotional distress.
However, the practical application of these methods still faces significant challenges that hinder
their full therapeutic impact.

One major challenge is the precision required to optimize brainwave entrainment. Current
methodologies often rely on whole-number frequencies and arbitrary carrier frequency selection,
which fail to account for the brain's sensitivity to subtle variations. Additionally, insufficient clarity
in research findings and methodological limitations have hampered the integration of these
techniques into clinical practice.



Addressing these issues is crucial for advancing brainwave entrainment methods and ensuring their
effectiveness. The following sections will explore these challenges and introduce Sound
Homeopathy as a new model to overcome these barriers by integrating more precise frequency
variations and psychoacoustic principles.

Challenges in Brainwave Entrainment

Sensitivity to Frequency Variations

The brain's sensitivity to subtle frequency variations is often underestimated in brainwave
entrainment studies. (Sadek, Khalifa, & Elfattah, 2023) A 1 Hz difference in audible sound may
seem negligible, but in the realm of brainwaves, even the slightest variation can have a significant
impact. For example, a shift from 4 Hz to 5 Hz in theta frequencies can alter beat perception from
240 to 300 beats per minute, a change easily detected by the ear. (Chartove, McCarthy, Pittman-
Polletta, & Kopell, 2020) This limitation arises from studies focusing on whole-number
frequencies, which restricts the exploration of more precise fractional variations that could
improve entrainment techniques. Brainwave activity follows dynamic, fractional patterns rather
than rigid steps, so developing a system that allows for more accurate frequency variations would
enhance the effectiveness of brainwave entrainment techniques.

Arbitrary Selection of Carrier Frequencies

The selection of carrier frequencies in current studies is often arbitrary. Researchers tend to rely
on previously used frequency sets without fully investigating their theoretical basis, leaving many
potentially effective frequencies unexplored. Integrating psychoacoustic principles and harmonic
theory could guide a more scientific approach to carrier frequency selection, reducing reliance on
trial and error (Ayers et al., 2013).

The Oster Curve and Its Limitations

Research typically focuses on carrier frequencies between 100 Hz and 500 Hz, a range that is
perceptible to the human ear and compatible with standard audio equipment. The Oster Curve is
often referenced to refine frequency selection, showing which frequencies are most perceptible
within this range (Oster, 1973). However, perceptibility does not always correlate with therapeutic
effectiveness. Frequencies outside the 100-500 Hz range may be just as, or more, effective
depending on the therapeutic goal. The assumption that perceptibility equals effectiveness
overlooks the potential of other frequencies for brain entrainment.



The Role of Noise in Enhancing Perception White

White noise has been shown to improve the perception of binaural beats across various frequency
ranges by masking background distractions. Empirical studies, such as those by Heinrich et al.
(2014), demonstrate that white noise enhances the brain’s ability to detect subtle frequency
differences, expanding the range of usable frequencies for brain entrainment. This method allows
frequencies beyond those defined by the Oster Curve to be more effectively applied in therapeutic
contexts, making the Oster Curve less relevant in contemporary research.

The Need for a New Model

As current approaches to carrier frequency selection remain arbitrary and limited, a new
framework is needed. This model should integrate fractional frequency variations, psychoacoustic
principles, and harmonic theory while considering individual variability in brainwave responses.
Such an approach would allow for more personalized and effective therapeutic applications,
significantly improving brainwave entrainment techniques.

New Model of brain Entrainment

Theoretical Examination and Practical Applications

Adopting a scientific approach to validate the selection of carrier frequencies and justify the use
of fractional numbers for binaural beats involves exploring multiple avenues of evaluation
grounded in the physics of sound, music theory, and brainwave entrainment principles. Below are
several potential criteria to consider:

Psychoacoustics: Harmonic Principles in Brainwave Entrainment.

A primary consideration in evaluating binaural beats is whether the chosen carrier frequencies
exhibit harmonic relationships. From the perspective of wave development, the harmonic principle
remains consistent across various domains, including electromagnetic, atmospheric, and even
celestial systems, all governed by the fundamental law of the octave. Additionally, these
mathematically related patterns are fundamental to natural phenomena like sound, and their
physical properties manifest through music itself. This is significant because the brain and body
respond inherently to harmonic relationships, as shown by music's profound influence.



The correlation between human perception and music is powerful, engaging the brain on multiple
levels—from emotional response and cognitive processing to social connection and physical
reaction. When frequencies are in harmonic relation, they form musical notes within a scale.

At present, there’s a noticeable gap in how we understand the science of frequencies and the beauty
of music. So far, we’ve treated these concepts as separate, much like the perceived gap between
quantum physics and spirituality. It’s time to bridge this divide. Everyone in the neuroacoustic
field should recognize that between any musical notes, there is a corresponding frequency.

Each note has its own precise frequency, and this isn’t just a matter of music theory—it took nearly
a millennium to figure out the exact placement of these frequencies. From harmonics, the musical
scale is derived, and in turn, music itself emerges, highlighting how deeply connected music is to
the physics of sound.

In this context, the New Model of Brain Entrainment focuses on frequencies that are not only
harmonically related but also beneficial by design, opening new avenues for experimental
research. This approach enables an exploration of musical notes and their intervals from
mathematical, physiological, and scientific perspectives.

A key question then arises: Do harmonically related carrier frequencies exist that can generate
binaural beats within brainwave bands?

Indeed, musical scales represent brainwave frequencies, revealing a nuanced truth historically
underexplored in both scientific discourse and musical theory. While semitone progressions within
a scale do not exhibit direct harmonic relationships (as whole-number ratios do), they still maintain
a harmonic connection to the concert pitch, ensuring their place within the broader harmonic
structure. The distances between semitones within an octave follow an irrational pattern, governed
by a formula developed by Alexander John Ellis, a 19th-century English mathematician,
philologist, and musicologist. His system, used globally for equal temperament tuning, ensures
that even semitone intervals relate mathematically to the scale’s concert pitch.

In the musical scale, the interval distances between frequencies increase in value in higher octaves
and decrease in lower octaves. For instance, in the middle octave, the distance between note A at
432 Hz and Ab at 407.8 Hz is 24.2 Hz. Moving down to G at 384.9 Hz, the interval decreases to
22.9 Hz, followed by 21.6 Hz, and so forth. These intervals, while not necessarily harmonic in the
purest sense (such as whole-number ratios), are still part of the harmonic framework determined
by the concert pitch, showing how semitones, despite their complexity, fit within a harmonic
structure.

Following the octave rule, intervals in lower octaves halve in value—12.1 Hz, 11.45 Hz, and 10.8
Hz—corresponding to brainwave frequencies in the alpha range. In the next lower octave, these
values halve again to 6.05 Hz, 5.7 Hz, and 5.4 Hz, which fall within the theta brainwave band.



This demonstrates that in lower octaves, semitones and other musical intervals, align with
brainwave frequencies, making it possible to generate binaural beats within those ranges.

Single Octave Frequency Chart Snapshot.
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This chart provides a simplified example, showcasing brainwave frequencies within one octave using semitones
and intervals to illustrate their alignment with delta, theta, and alpha bands. In higher octaves, brainwave bands
can be represented through semitones and multiple interval variations, offering a more complex frequency
mapping. This chart serves as a sample to help grasp the core idea.



Musical intervals act as carrier frequencies, each defined by specific numerical values. Binaural
beats can be generated not only within semitones but across other intervals within the appropriate
range of carrier frequencies. Even if semitones do not directly display harmonic relationships like
certain whole-number intervals, they are still governed by the concert pitch’s harmonic structure,
making them valid for for use in the current framework of brainwave entrainment.

By utilizing this model for brainwave entrainment, we can effectively address challenges related
to carrier frequency selection and binaural beats, favoring fractional intervals over rigid whole-
number values to achieve precision.

The Impact of Concert Pitch on Frequency Selection

The choice of frequencies may seem limited, as the musical scale provides fewer options for each
brainwave band. However, concert pitch—such as A=440 Hz—is an arbitrary standard. In reality,
there are numerous potential concert pitches before a given "A" shifts to a different overtone, such

as A# or Ab. Adjusting the concert pitch reconstructs the entire scale, changing the interval values

accordingly. For instance, in the A=440 Hz scale, the interval between A and Ab is 24.7 Hz, while
in the A=432 Hz scale, it is 24.2 Hz. These small differences illustrate how concert pitch affects
interval values and, in turn, the relationships between frequencies.

Therefore, a wide range of frequencies within specific bands can be explored. Utilizing alternative
concert pitches and adjusting carrier frequencies based on individual perception results in a more
refined system. This fine-tuning creates opportunities for more precise experimentation with
frequency combinations, improving the targeting of brainwave states or therapeutic outcomes by
aligning more closely with the individual's physiological, neurological, and emotional responses
to harmonic relationships.

Considering the impact of adjusting concert pitch on frequency intervals, we might explore further
which specific scales, grounded in psychoacoustic principles, provide the most effective
frequencies for brainwave entrainment.

Psychoacoustics: The Evolution of Tuning Standards.

To explore the scientifically based potential of brainwave entrainment, we must consider human
perception in its psychoacoustic context. The Italian composer Giuseppe Verdi (1813-1901),
renowned for his intricate arias that showcased the immense capabilities of the human voice,
played a pivotal role in raising awareness about the significance of tuning. Through his extensive
research on pitch, Verdi concluded that the optimal tessitura for vocal performance should be set
at 432 cycles per second (CPS).

The term "tessitura" refers to the comfortable and most resonant range of pitches for a voice or
instrument, representing the section of the range where tone and timbre are at their peak.



Verdi's conclusions about the optimal tessitura for vocal performance find further scientific
justification in the work of the 17th-century French mathematician and physicist Joseph Sauveur.
Sauveur proposed a theoretical pitch standard, setting middle C at 256 CPS. This frequency's
appeal to Sauveur and later physicists lay in its mathematical foundation. It represented note C
calculated by powers of two (1, 2, 4, 8, 16, 32, 64, 128, 256), with each number corresponding to
a specific number of cycles per second. Notably, middle C at 256 CPS aligned with the chromatic
scale, corresponding to 432 Hz for concert pitch A. This correlation between 256 CPS for middle
C and 432 Hz for concert pitch A provides scientific justification for using 432 Hz as a standard
pitch. It is grounded in mathematical logic and supported by its natural harmonic alignment within
the chromatic scale, further validating its significance in psychoacoustic research.

However, this foundation may not be entirely sufficient for brainwave entrainment research, as it
presents limitations when addressing the complexities of physical pain and emotional distress.
These challenges require a more nuanced approach due to the complications explored below.

Our understanding of pain reveals that it is a highly individualized experience, shaped by genetics,
past experiences, psychological states, and cultural backgrounds, all of which correspond to unique
brainwave patterns. Pain perception is not linked to a single brain oscillation but involves a
complex interplay of neuronal activity across various brainwave frequencies. Recent EEG studies
have reinforced this idea, illustrating that pain spans a wide spectrum of brainwave activity. From
infra-slow fluctuations to gamma oscillations, these varying frequencies interact dynamically to
shape our experience of pain (Markus Ploner 2017). This complexity makes it difficult to identify a
single, universally effective brainwave entrainment solution.

Given the brain's ever-changing dynamics, a specific brainwave frequency may offer relief at one
moment, but its efficacy could diminish over time. This underscores the need for a more adaptive
approach to brainwave entrainment, one that can evolve with the brain's shifting states. The most
effective solution in such a scenario must therefore be personalized to account for these
complexities.

A distinctive and personalized solution offered by the new model lies in leveraging the unique
properties of the human voice for more targeted and effective brainwave entrainment.

Psychoacoustics: The Role of Vocalizations in Brainwave Modulation

If we consider that the human vocal apparatus is a manifestation of our biological blueprint, the
voice becomes a natural tool with significant untapped potential. Building on our earlier discussion
of its role in identifying concert pitch, particularly Verdi's findings, we can now explore its
potential for enhancing brainwave modulation."

The voice serves as more than just a means of communication; it is intrinsically tied to our brain's
functions, acting as a natural biofeedback tool. Intriguingly, research has revealed a significant



correlation between brain activity, as measured by EEG signals, and the nuances of our voice. This
relationship suggests that the frequencies within our vocal patterns might hold the key to
understanding, and potentially influencing, underlying neural processes.

The human voice can be perceived as a rich tapestry of information, revealing not only our
emotional states but also providing insights into our physiological conditions (Pan et al., 2023).

Preliminary scientific investigations have shown a correlation between variations in vocal
characteristics, such as pitch and frequency, and shifts in brain activity (Pisanski, K 2020).

These vocal markers could offer a deeper understanding of emotional well-being and physical
health conditions, particularly in the personal perception of pain. Consequently, the voice extends
beyond its primary communicative function to serve as a potent medium that provides insights into
brain activity, potentially having significant implications for both emotional and physical health.

In the context of pain management, the voice might hold a unique key. It could inform the selection
of carrier signals suitable for generating binaural beats, which may potentially alleviate pain. This
raises an important question: How can the human voice, which does not naturally produce binaural
beats, identify frequencies that could modify brain activity to relieve pain or emotional distress?

The Core Functionalities of the Sound Homeopathy Mode

The answer may lie in the auditory phenomenon known as monaural beats. Monaural beats occur
when two tones of different frequencies are combined acoustically, producing a single, distinct
tone that can be heard and processed by the brain when played through a single speaker, making
them potentially more accessible for therapeutic use.

Gerald Oster, in his influential paper "Auditory Beats in the Brain," delved into the characteristics
of both monaural and binaural beats, offering insights into their mechanisms and broader
implications for cerebral processes. Oster observed significant differences in how the brain
processes these two types of beats. His findings indicated that binaural beats produced relatively
small amplitudes in brain responses, while monaural beats created stronger evoked potentials. This
suggests that, given the more pronounced effect of monaural beats on the brain, they can serve as
a stepping stone for the human voice to identify frequencies that modulate brain activity to alleviate
pain or emotional distress in real time.

Practical implementations.

Sound Homeopathy Mode



1. Voice Recording: Participants initiate the process by recording their voices while
humming. This simple act of humming is designed to capture the natural frequencies
reflecting their current state of physical pain or emotional distress.

2. Frequency Analysis: Utilizing the YIN or Harmonic Product Spectrum (HPS) algorithms,
the system analyzes the microtonal qualities of the recorded voice to identify the
fundamental frequency. This frequency, pivotal in determining the participant's current
'State of Pain,' is then converted into a sine wave.

3. Playback and Adjustment: The generated sine wave, embodying the participant's 'State of
Pain,' is played back to them through headphones. The participant hums in unison with this
playback, carefully adjusting the system's volume to match the intensity of their humming.

4. Frequency Modulation: Once the volume is perfectly balanced, the participant is instructed
to gently vary the pitch of their hum against the sine wave—either slightly higher or slightly
lower than the playback tone. This interaction results in monaural beats, creating a unique
auditory interference pattern within the participant's brain and ears.

5. Identifying Relief Frequency: The primary goal of this exercise is to identify the frequency
of the beat that provides noticeable relief from discomfort. The participant focuses on
adjusting the pitch until they find the precise frequency that alleviates their symptoms.

6. Recording the Relief State: Once the relief frequency is identified, a second voice recording
captures the participant's vocalization at that moment, which is then used to generate a new
sine wave representing the 'State of Relief.'

7. Sound Therapy Session: The system treats the frequencies identified as 'State of Pain' and
'State of Relief' as carrier signals to craft a personalized binaural beats.

The brain entrainment therapy session, based on the monaural frequencies identified by the
participant as beneficial, is delivered through separate headphone channels further enriched with
a layer of white noise to enhance the therapeutic effect. This session leverages the unique
properties of the participant’s own voice as a form of sound homeopathy, offering a personalized
therapeutic experience tailored to their specific condition.

Sound Homeopathy Mode empowers individuals to move beyond solely relying on existing
scientific research to identify frequencies that may be most effective for their unique conditions.
Instead, it encourages the active identification of frequencies that provide personal relief in real
time. Given the differences in how the brain processes binaural and monaural beats, the use of
this technology offers a new method for identifying the carrier frequencies that contribute to more
precise brainwave modulation, thereby optimizing the potential for therapeutic outcomes in



managing pain and emotional distress. This method not only addresses various layers of brain
entrainment but also generates valuable data for further research.

Advanced Modes of Brain Entrainment: Features and Applications
Harmonic Band Explorer Mode:

Harmonic Band Explorer Mode derives the fundamental frequency (FO) from the participant's
initial voice recording, using it as the main frequency. From this F0O, the system calculates
mathematically precise intervals, corresponding to the participant's voice frequency, and maps
them to a range of brainwave frequencies. This allows participants to select frequencies that align
exactly with their specific objectives within designated brainwave bands. This personalized
approach enhances precision in selecting frequencies that are inherently connected to the
individual's vocal characteristics, making the sound therapy session highly individualized and
tailored to their unique needs.

Harmonic Frequency Mapping Mode

Harmonic Frequency Mapping Mode provides the ability to identify the musical scale and
corresponding harmonic frequencies within the range of brainwave bands for any given input
frequency. For scientific research purposes, this mode allows researchers to select frequencies that
are precisely aligned with their specific objectives within designated brainwave bands. By
calculating the harmonics based on any input frequency, the system enhances precision in
frequency selection, making experimental setups highly tailored to the unique needs of each
research study.

Collaborative Research Mode

Collaborative Research Mode enables more advanced therapy with specific groups of participants
facing similar conditions. By utilizing the collected data, researchers and participants
collaboratively explore effective interventions and enhance outcomes through ongoing research.
This mode facilitates the identification of effective frequency patterns among specific groups,
offering tailored brainwave entrainment interventions that contribute to both individual well-being
and collective scientific advancement.

Session Explorer Mode

Session Explorer Mode facilitates the assessment and dissemination of sound therapy sessions.
Each session undergoes a detailed evaluation to ascertain its effectiveness; sessions demonstrating
significant positive outcomes are archived in the participant's personal library and subsequently



shared within the community. This feature enables individuals with similar conditions to access
and benefit from validated therapeutic sessions. As more users participate and share their results,
a comprehensive database of effective frequency combinations is established, allowing
participants to identify and utilize sessions verified by user assessments.

Al-driven analysis

For scientific research, Al-driven analysis of successful and beneficial sound session data within
the model will be made available for further study and data processing. By examining patterns
associated with specific disorders across all users' entries, researchers will be able to identify the
most effective binaural beats for various conditions. This collective, community-driven effort
facilitates new discoveries in brainwave entrainment, ensuring that both participants and the
scientific community benefit from these shared insights.

Conclusion.

The proposed model introduces an integrated system designed to enable participants to create,
share, and analyze personalized sound sessions, with the potential to enhance both individual
therapy and scientific research. By fostering collaboration, it aims to identify effective frequency
patterns for conditions like anxiety or chronic pain, which could lead to more targeted and
potentially effective brainwave entrainment interventions.

The Sound Homeopathy system proposes a revolutionary approach to managing personal pain and
emotional distress by allowing individuals to use therapeutic frequencies tailored to their specific
needs. This theoretical approach combines advanced frequency analysis with participant-driven
session creation and Al-driven collaborative research. If validated, this could foster a community-
based platform for sound therapy, significantly enhancing the precision, effectiveness, and
personalization of therapeutic interventions.

Engaging in the Future of Brain Entrainment

The Core Functionalities of the Sound Homeopathy Mode chapter has introduced the foundational
mechanisms of sound homeopathy, such as voice detection and the generation of personalized
sound sessions. These functionalities, currently available within the beta version of the Android
application, offer preliminary insights into the therapeutic potential of the mode. The application
serves as an early demonstration, illustrating the initial steps toward the full realization of the app’s
integrated features and modes.



The beta version of the app allows for the easy generation of personalized sound sessions based
on vocal input. By starting now, participants can directly experience the app’s core functionality,
tailoring sound therapy to their specific conditions. This immediate access provides an opportunity
to explore how sound homeopathy can offer relief. This beta version allows users to store effective
sound sessions in a personal library, although the capacity to share sessions with the broader
community is not yet available.

In clinical practice, manually crafted sound homeopathy sessions using clients' vocal input and
frequency analysis have yielded consistently positive results. For instance, pain assessment scores
have diminished by 1 to 8 points on a 10-point scale. These sessions, developed through
professional audio equipment and software, have now been automated via the application, enabling
a broader audience to access this technology. However, the observed variability in outcomes
underscores the necessity for expanded participation to establish patterns and achieve more
sustainable, scientifically validated results. The app invites to experience these results firsthand,
moving beyond anecdotal evidence.

To expand the app’s accessibility and functionality, it must be further developed using platform-
specific native tools, ensuring compatibility across a wider range of devices, including both
Android and iOS platforms, such as smartphones and tablets. The end goal is to deliver an
application that integrates all the proposed functionalities and advanced modes outlined in Chapter
5. However, this comprehensive development will only be possible with widespread support and
engagement from both participants who find relief and contributors who see potential in advancing
this project. While the beta version demonstrates the model’s potential, the full realization of the
app’s capabilities—enabling broader data collection, community-based insights, and more
advanced therapeutic options—requires collective participation.

The long-term vision of the Sound Homeopathy Application is to create a community-driven
platform where users benefit from the app’s features and contribute their successful sessions,
enriching the data for research. This collaborative approach enhances the discovery of brainwave
frequencies for managing conditions like pain and emotional distress.

I invite readers to engage with this project by visiting neurosonicsolution.com, where further
details regarding app access, development plans, and opportunities for involvement in future
research are available. Your participation is critical in advancing non-invasive, personalized sound
therapy, helping to shape a scientifically validated, globally accessible model for managing pain
and emotional well-being.

Vlad Kul
www.neurosonicsolution.com
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