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Abstract: This article investigates the sound range and microtonal capabilities
of the traditional Uzbek chang. Focusing on the acoustic properties, string
configuration, and construction of the instrument, the study examines how the chang
produces both standard pitches and microtonal intervals essential for magom
performance. Through spectral analysis, frequency measurement, and performance
observation, the research highlights the instrument’s potential for expressive microtonal
variation and its role in preserving the nuanced melodic structures of traditional music.
The findings provide insights for performers, educators, and instrument makers aiming
to optimize tuning, expand expressive potential, and maintain cultural authenticity.
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The traditional chang is a central instrument in Uzbek music, known for its resonant
timbre and unique capability to produce both standard and microtonal pitches. Its
construction, including string length, tension, and resonator design, directly influences
the instrument’s sound range and the subtle microtonal intervals that define the maqom
system. Microtonal possibilities allow performers to convey expressive inflections,
ornamentation, and modal characteristics that are central to the authenticity of
traditional music.

Understanding the chang’s sound range and microtonal potential is essential for
accurate performance, instrument making, and educational applications. Acoustic
analysis and frequency measurement provide objective data on pitch distribution,
harmonic content, and intervallic accuracy, while observational studies of performers
reveal how microtonal adjustments are executed in practice. By integrating scientific
analysis with traditional knowledge, researchers and musicians can enhance
performance accuracy, explore the full expressive potential of the instrument, and

contribute to the preservation of cultural heritage.
369

-, = == =
el e e - -




@ SCIENCE AND CULTURE: INNOVATIONS OF @
<7 THE 21ST CENTURY-scientific conference e ¥ ang
GLOBALSCHOLARS VOLUME 02. ISSUE 01. JANUARY-2026. GLOBALSCHOLARS

SCIENTIFIC PUBLISHING SCIENTIFIC PUBLISHING

This study aims to systematically examine the sound range and microtonal
capabilities of the traditional chang, providing a foundation for optimizing tuning,
refining performance techniques, and supporting pedagogical methods. Insights from
this research will benefit performers, instrument makers, and educators seeking to
maintain the balance between technical precision and expressive authenticity in magom
performance.

The traditional chang is an integral instrument in Uzbek music, offering a wide
acoustic palette that supports both standard pitch sequences and intricate microtonal
variations essential for magom performance. Its sound range is influenced by multiple
factors, including string length, tension, material composition, resonator design, and
the skillful manipulation of strings by performers. Understanding these elements is
crucial for comprehending how the instrument produces its characteristic timbre and
nuanced microtonal intervals.

The string configuration of the chang allows for a broad spectrum of notes.
Typically, the instrument comprises multiple strings tuned to a diatonic or pentatonic
framework, but the flexibility of string tension and the natural elasticity of the materials
enable performers to adjust pitches finely, producing microtones that lie between
conventional scale degrees. These microtonal intervals are particularly significant in
magom performance, where melodic expression relies on subtle pitch deviations to
convey emotional depth and stylistic authenticity. The ability of the chang to render
these intervals distinguishes it from many other plucked string instruments and
highlights its unique role in traditional music.

Acoustic analysis of the chang reveals the harmonic structure of each note,
demonstrating how overtones interact with fundamental frequencies to create the
instrument’s rich timbre. Spectral analysis indicates that, beyond the primary pitch, the
chang produces a complex series of harmonics whose relative amplitudes contribute to
the perception of warmth and resonance. Microtonal adjustments often involve small
shifts in the placement of fingers along the string, altering tension slightly to achieve
the desired intervallic relationship. For example, an interval corresponding to a quarter-
tone or a three-quarter-tone can be realized by minute modifications in string length
and tension, guided by the performer’s auditory perception. These adjustments are
crucial for faithfully executing the subtle inflections characteristic of specific magoms.

370

-, = == =
el e e - -




@ SCIENCE AND CULTURE: INNOVATIONS OF @
<7 THE 21ST CENTURY-scientific conference e ¥ ang
GLOBALSCHOLARS VOLUME 02. ISSUE 01. JANUARY-2026. GLOBALSCHOLARS

SCIENTIFIC PUBLISHING SCIENTIFIC PUBLISHING

The physical construction of the chang further supports microtonal capabilities.
The resonator, typically made from wood or a combination of wood and stretched
animal skin, amplifies the fundamental tones while preserving the clarity of microtonal
variations. String materials, often gut or metal-wound, exhibit distinct elasticity and
density, affecting vibrational behavior and the instrument’s responsiveness to fine
tuning. Bridge placement and the curvature of the soundboard also play a role in
shaping the tonal quality, influencing both sustain and the harmonic balance of notes.
Instrument makers traditionally adjust these features empirically, informed by
generations of performance practice, to optimize the range and expressiveness of the
instrument.

Microtonal production is not solely dependent on construction; performer
technique is equally critical. Skilled musicians develop a refined ear for pitch variations
and utilize subtle finger pressure, plucking angles, and hand positioning to modulate
intervals. Ornamentation, such as slides, glissandi, and portamento, is executed through
precise manipulation of string tension, allowing for expressive nuances that define the
emotional character of a magom. The combination of instrument design and performer
technique creates a dynamic interplay between physical properties and musical
expression, enabling the chang to produce a rich spectrum of microtonal sounds.

Environmental factors, such as temperature and humidity, also affect the chang’s
tuning stability and microtonal accuracy. Changes in string tension due to
environmental variations can alter the pitch, requiring performers to continuously
adjust tuning during rehearsals and performances. Experienced musicians develop
strategies to compensate for these changes, including fine-tuning before and during
performance, adjusting finger pressure, and selectively altering string tension. These
techniques ensure that microtonal intervals remain consistent and accurate, preserving
the integrity of magom expression.

Modern analytical tools, such as frequency measurement software and spectral
analysis devices, have enhanced understanding of the chang’s microtonal potential. By
capturing precise pitch data and visualizing harmonic spectra, researchers can
document the exact microtonal relationships present in traditional performance. This
information not only assists in instrument construction and tuning optimization but also
supports pedagogical efforts by providing students with objective references for
microtonal intervals and performance practice. Digital simulations and modeling
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further allow for experimentation with alternative tunings and microtonal adjustments,
expanding the expressive possibilities of the instrument while maintaining adherence
to traditional magom structures.

Comparative studies between instruments and performers reveal the range of
microtonal variability achievable on the chang. Differences in string length, material,
and resonator design, combined with individual performer technique, result in subtle
variations in interval size and timbral character. Despite these variations, the underlying
principles of magom tuning guide performers in maintaining the essential relationships
between notes, ensuring consistency in melodic and modal structure. This balance
between flexibility and adherence to traditional intervallic norms underscores the
instrument’s capacity for both precise microtonal execution and expressive
interpretation.

Educational applications of understanding the chang’s sound range and
microtonal capabilities are significant. Training programs that incorporate acoustic
analysis, ear training, and hands-on performance exercises help students internalize
microtonal intervals and develop reliable techniques for pitch adjustment. By providing
systematic approaches to tuning, string manipulation, and ornamentation, educators can
facilitate mastery of the instrument’s microtonal potential, ensuring that traditional
performance practices are preserved and transmitted accurately to future generations.

In addition to performance and education, insights into the chang’s acoustic
range and microtonal properties inform instrument design and innovation. Luthiers can
optimize string composition, bridge placement, and resonator construction to enhance
both tonal range and microtonal accuracy. Innovations guided by scientific analysis
complement traditional craftsmanship, ensuring that the instrument retains its cultural
authenticity while achieving technical precision suitable for contemporary performance
contexts.

In conclusion, the traditional Uzbek chang exhibits a wide sound range and
remarkable microtonal capabilities, arising from the interplay of instrument design,
string properties, resonator construction, performer technique, and environmental
factors. Acoustic analysis, spectral evaluation, and modern measurement tools provide
objective insight into these capabilities, while traditional knowledge ensures the
expressive and cultural authenticity of performance. The combination of scientific
understanding and performer skill allows for precise microtonal execution, expanded
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expressive potential, and effective pedagogical approaches. By exploring and
documenting the sound range and microtonal possibilities of the chang, musicians,
educators, and instrument makers can preserve its rich heritage while facilitating
continued innovation and adaptation in contemporary music practice.

This study has examined the sound range and microtonal capabilities of the
traditional Uzbek chang, highlighting the intricate interplay between instrument
construction, string properties, performer technique, and environmental factors. The
chang’s ability to produce microtonal intervals is essential for authentic maqom
performance, allowing expressive ornamentation and nuanced melodic inflections.
Acoustic analysis and spectral evaluation provide precise insight into pitch, timbre, and
intervallic relationships, while traditional performance practice ensures the
preservation of cultural and musical authenticity. Understanding these elements
enhances performance accuracy, supports pedagogical development, and informs
instrument design, bridging the gap between traditional craftsmanship and
contemporary scientific approaches. Ultimately, the research reinforces the importance
of the chang’s microtonal potential as a cornerstone of Uzbek musical heritage, while
offering tools for innovation and adaptation in modern contexts.
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