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Abstract

The Harmonic Reconstruction Sequencer (HRS) is a specialized web application built on
Tone.js that synthesizes complex, long-duration chords using a non-standard tuning reference
(A=111 Hz) and a waveform generated by the Fibonacci Sequence. This unique combination
creates an audial experience optimized for meditation, psychoacoustic research, and
therapeutic sound design. This paper evaluates the technical foundation and outlines the
significant potential of the HRS in wellness, research, and creative technology markets.

1. Introduction and Core Concept

The HRS is a distinct digital audio workstation (DAW) fragment focused on generating
singular, complex harmonic environments rather than traditional music composition. Its core
design is based on two key principles:

1. Non-Standard Tuning: Utilization of the A=111 Hz reference frequency, often
associated with historical, metaphysical, or healing frequencies (e.g., 444 Hz is 4
times 111 Hz).

2. Harmonic Complexity: Generating waveforms using the Fibonacci digital root
sequence as an overtone (partial) series, aiming for a richer, more mathematically
harmonious sound structure than standard sine, square, or sawtooth waves.

The application allows users to select a root note and duration, generating an evolving,

sustained chord (defined by intervals [0, 5, 32, 60] semitones relative to the root) designed for
deep listening and environmental soundscaping.

2. Technical Foundation

The HRS is built using modern web standards, leveraging HTML, Tailwind CSS for a
responsive interface, and Tone.js for high-quality, in-browser audio synthesis and processing.

2.1. The A=111 Hz Tuning System

The application precisely calculates all frequencies using the Equal Temperament formula,
but anchored to A=111 Hz at MIDI note 9.

The frequency f for a given MIDI note n is calculated using the formula:



f=111times 2" (n-9) /12

This custom tuning provides a measurable, reproducible, and mathematically consistent audio
environment that deviates significantly from the modern A=440 Hz standard, thereby
meeting the requirements for specialized sound protocols.

2.2. Fibonacci-Derived Synthesis

A critical feature is the custom oscillator configuration. The sound is not a simple waveform
but a Fatsquare wave modulated by the Fibonacci digital root sequence (i.e., the nines-
cast-out sequence 1,1, 2, 3,5,8,4,3,7,1,8,9,8,8,7,6,4,1,5, 6, 2,8, 1, 9). These values
(normalized by division by 9) are used as partials in the oscillator.

The resulting sound is harmonically complex, deliberately non-uniform, and has a unique
timbral signature that resists the flatness often found in pure sine wave generators.

2.3. The Chord Structure

The app utilizes a fixed, specific chord structure defined by the semitone intervals:
Intervals = [0, 5, 32, 60]

Relative to the root, this chord translates to:

e Root (0 st)

o Perfect Fourth (5 st)

« Highly Dissonant Interval (32 st, an Octave plus an Augmented Tenth)

e Five Octaves Up (60 st)

The presence of the 32-semitone interval introduces a complex, almost metallic dissonance
into the chord, which is then blended and softened by the psychoacoustically rich Fibonacci
partials and the added effects (Reverb and Lowpass Filter). This complexity is ideal for
deep psychoacoustic analysis.

3. Potential Applications

3.1. Psychoacoustic Research and Sound Therapy

The HRS offers a unique, controllable environment for studying the effect of non-standard
tunings and mathematically derived overtones on human perception.

e Stress Reduction/Meditation: Users can play a chord for up to 36 minutes (based on
the duration input) to establish a continuous, evolving sonic backdrop for meditative
practices. The long duration and unique frequency set are specifically tailored for
sustained focus.



e Tuning Research: The platform can be used to compare subjective experiences
between the A=111 Hz environment and standard A=440 Hz or A=432 Hz
environments, providing empirical data on tuning biases and effects.

3.2. Music Composition and Sound Design
The application serves as a niche tool for generating novel sound textures.

e Soundtrack Generation: The unique timbres and deep, sustained chords are instantly
suitable for ambient, new-age, and experimental music or background tracks for film
and video games that require a sense of mystery or deep introspection.

« Harmonic Exploration: The Waveform Visualization feature clearly maps the
Fibonacci partials against the 60-semitone pitch range, offering an educational tool for
exploring non-traditional harmonic relationships.

3.3. Educational Tool

The visualizer and the explicit display of MIDI note and frequency calculations make the
HRS an excellent teaching aid.

o Custom Tuning Demonstration: It demonstrates the tangible difference between
A440 and A111 Equal Temperament.

e Synthesis and Partial Analysis: It clearly illustrates how mathematically determined
partials (from the Fibonacci sequence) can define a completely unique and repeatable
timbre, a key concept in advanced synthesis.

4. Market Strategy and Future Development

4.1. Target Market
The primary markets for the HRS include:

o Wellness/Meditation Users: Individuals seeking long-duration, non-lyrical
soundscapes.

e Psychoacoustic Researchers: Academics and independent investigators studying the
effect of frequency and temperament.

o Experimental Musicians/Sound Designers: Composers looking for novel,
mathematically-derived sounds.

4.2. Future Enhancements
The app's open-source architecture allows for significant expansion:
e Custom Partial Series: Allow users to input their own overtone series (e.g., Prime
numbers, other numeric sequences) beyond the fixed Fibonacci sequence.

o Alternative Temperaments: Implement options for Just Intonation, Pythagorean
tuning, or other historical temperaments, maintaining the A=111 Hz anchor.



e Chord Customization: Allow users to dynamically change the four core semitone
intervals (0, 5, 32, 60) to explore the resulting psychoacoustic impact.

5. Conclusion

The Harmonic Reconstruction Sequencer (A=111 Hz) is a powerful and technically
sophisticated application that transcends typical web-based music tools. By integrating a
custom tuning reference, Fibonacci-based synthesis, and a specific chord structure, it offers a
novel platform for psychoacoustic exploration and therapeutic sound generation. Its
focused design and transparent mathematical foundation position it for significant impact in
niche research and high-end sound design markets.
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