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Exploring the Intersection of Science and Music through 

Ancient Civilizations to the Present 
 

By Hamed A. Ead 
 

“Life without playing music is inconceivable for me.” – Albert Einstein 

 
Music and science have been interconnected throughout history, with both disciplines 

inspiring and informing each other. This article explores the theoretical and experimental 

connections between music and science, addressing the research question: What historical 

connections exist between music and scientific inquiry, and how have these relationships 

evolved from ancient civilizations to the present day? We delve into the profound interest 

of ancient Egyptian civilization in music and its significance within their culture. From 

ancient times to today, scientists and scholars have found inspiration, relaxation, and 

cognitive benefits through their involvement in music. By examining the acoustics of 

sound, the cognitive processes involved in music perception, and the therapeutic 

applications of music, this work highlights the profound impact of music on scientific 

inquiry and the broader human experience. We also consider how the principles of music 

theory have influenced scientific developments, particularly in acoustics and cognitive 

science, raising further questions about the cognitive and therapeutic benefits of music 

and their implications for contemporary research. The integration of music and science 

has deepened our understanding of both fields and enriched scientific endeavors, leading 

to advancements that shape cultures and inspire interdisciplinary collaborations. This 

article celebrates the harmonies of discovery that resonate through time, exploring the 

profound connections between music and science, and how these interactions continue to 

influence human experience. 

 

 

Introduction 

 
The harmonious interplay between music and science has captivated the 

minds of brilliant individuals across centuries. From ancient civilizations to the 

modern era, countless scientists have recognized the profound connections between 

these seemingly distinct domains. This exploration embarks on a journey through 

time, unraveling the stories of scientists who found solace, inspiration, and 

intellectual stimulation in the world of music. 

Music, with its mesmerizing melodies and intricate harmonies, has long been 

a source of wonder and artistic expression. Beneath its surface lies a rich tapestry 

of scientific principles waiting to be unraveled. The vibrations of strings, the 

resonance of instruments, and the mathematical relationships governing musical 

intervals have intrigued scientists throughout history. The study of acoustics, born 
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from this intersection, has revealed fundamental principles underlying the production 

and perception of sound. 

 

Table 1. Research Quesions 

Research Question Hypothesis 

1. What historical connections exist 

between music and scientific inquiry, 

and how have these relationships 

evolved from ancient civilizations to 

the present day? 

Historical interactions between music and scientific 

inquiry have consistently influenced each other, 

leading to advancements in both fields across different 

eras. 

2. What are the cognitive and therapeutic 

benefits of music, and how do these 

findings reflect the intersection of 

music and science in contemporary 

research? 

Music therapy and cognitive science reveal that 

engagement with music enhances cognitive functions 

and emotional well-being, demonstrating a significant 

intersection between the two fields. 

3. How have advancements in 

computational methods changed our 

understanding of the relationship 

between music and science, and what 

implications does this have for future 

interdisciplinary studies? 

Computational methods have provided new 

analytical frameworks that reveal complex patterns in 

music and its relationship with scientific principles, 

fostering interdisciplinary collaborations. 

 

Beyond acoustics, scientists have delved into the cognitive aspects of music, 

prompting questions such as: How have the principles of music theory influenced 

scientific developments, particularly in acoustics and cognitive science? Advances 

in neuroimaging and experimental research have unveiled the intricate mechanisms 

underlying music perception and cognition. The impact of music on human 

development, language acquisition, and emotional well-being has further deepened 

our understanding of its cognitive and psychological dimensions. 

The integration of music and science extends beyond theoretical exploration 

into practical applications. Music therapy, an emerging field, harnesses the 

therapeutic potential of music to improve the lives of individuals with various 

neurological and mental health conditions. This leads us to another research 

question: What are the cognitive and therapeutic benefits of music, and how do 

these findings reflect the intersection of music and science in contemporary 

research? Through carefully designed interventions, music therapists have witnessed 

the transformative power of music, offering solace, fostering communication, and 

enhancing overall well-being. 

Furthermore, computational methods have embraced the marriage of science 

and music, enabling the analysis of vast musical datasets. This computational 

musicology revolutionizes the field, providing new insights into music history, 

composition techniques, and the evolution of musical genres. How have advancements 

in computational methods changed our understanding of the relationship between 

music and science, and what implications does this have for future interdisciplinary 

studies? 
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The Intersection of Science and Music: A Historical Overview 
 

Table 2. Historical Evolution of the Relationship Between Music and Science 

Period Time Action 

Ancient Egypt 3100 BCE - 30 BCE 

Role of music in religious, cultural, and 

daily life. 

Influence on ancient Greek music and 

European traditions. 

Archaeological evidence of musical 

practices (e.g., tomb inscriptions). 

Ancient Greece 
8th century BCE - 146 

BCE 

Pythagoras and the mathematical 

principles of music. 

Ancient China 2070 BCE - 220 CE 

Feng Youlan's exploration of musical 

mathematics and its scientific 

applications. 

Reference: "Musical Mathematics: 

Harmonic Analysis in Ancient Chinese 

Science" (1949). 

Islamic Scholars 
7th century CE - 13th 

century CE 

Contributions of scholars like Al-Farabi 

and Ibn Sina to music theory and science. 

Renaissance 

Revival 

14th century - 17th 

century 

Integration of music with other scientific 

disciplines (e.g., astronomy and 

mathematics). 

B. Renaissance Revival of Pythagorean 

Concepts 

Impact of Pythagorean insights on music 

theory and composition. 

Science of 

Sound 
17th century onwards 

Examination of acoustics and its historical 

evolution. 

Computational 

Musicology 
20th century onwards 

Advances in technology and their impact 

on music analysis. 

Trends in understanding cultural 

influences through musical data. 

Music Therapy 

and Cognitive 

Science 

20th century onwards 
The role of music in cognitive 

development and mental health. 

Historical 

Relevance of 

Music in 

Science 

Ongoing 

Continued exploration of the cognitive 

benefits of music and its implications for 

scientific inquiry 

 

Science and music have been intertwined throughout history, with both disciplines 

inspiring and informing each other. This article explores the history of this 

intersection, tracing its evolution from ancient civilizations to the present day.  

In ancient Egypt, music was held in high regard, associated with divine harmony 

and used in religious rituals, healing practices, and cultural celebrations. Ancient 
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Egyptian scientists and musicians embraced the study of sound vibrations, employing 

basic acoustical principles in the design of their temples and musical instruments. 

In ancient Greece, Pythagoras and his followers believed in the mathematical 

underpinnings of music, discovering the mathematical relationships governing 

musical intervals and laying the foundation for music theory. The Pythagorean 

insights into the harmony of the spheres and the mathematical ratios of musical 

intervals shaped ancient Greek philosophy and science. 

During the Roman Empire, Roman scientists explored the acoustics of 

amphitheatres and theatres, creating spaces that enhanced the auditory experience. 

Advancements were made in the understanding of sound propagation and 

architectural acoustics during this era. 

The Islamic Golden Age witnessed a flourishing period of scientific and 

musical advancements. Islamic scholars, such as Al-Farabi and Ibn Sina (Avicenna), 

explored the relationship between science, mathematics, and music. Music played 

a vital role in Islamic culture, with its influence extending into scientific disciplines 

such as astronomy and optics. 

In the Coptic era, the Coptic Christians in Egypt developed distinctive hymns 

and chants, blending their rich religious heritage with Egyptian and Greek musical 

influences. Coptic scholars contributed to the preservation and development of 

music theory and notation during this era. 

In the present day, the integration of science and music continues to evolve. 

Contemporary scientific research explores music perception, cognitive neuroscience, 

and music therapy. Advancements in computational musicology employ sophisticated 

algorithms to analyze vast musical datasets, uncovering hidden patterns and cultural 

influences. 

Throughout history, science and music have been bound together by a 

harmonious relationship. From the ancient civilizations that laid the groundwork 

to present-day explorations, the harmonies of discovery continue to resonate, 

inspiring new scientific insights, artistic expressions, and transformative experiences. 

Science and music have been intertwined throughout history, with both disciplines 

inspiring and informing each other. This article traces the evolution of this 

intersection from ancient civilizations to the present day, highlighting key figures, 

advancements, and cultural influences. The enduring connection between science 

and music continues to shape our understanding of the world and enrich our lives. 

 

 

Intersection of Sciene and Music in 17th and 18th Centuries 
 

With its ancient roots in the sciences, music was viewed as a kind of arithmetic 

in the 17th and 18th centuries, rather than art. Pythagoras, who realized that string 

sounds could be used to create musical intervals, is credited with originating this 

concept. These intervals were beautiful in terms of both sound and mathematical 

accuracy. Throughout human history, intelligent people have typically believed 
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that the study of music belonged in the sciences, as opposed to today, when it is 

typically seen as a form of art. 

Ideas concerning science and music started to shift in the 17th century when 

Galileo's discovery of the planetary revolution caused people to reevaluate their 

views on science in general. This prompted a reconsideration of art, suggesting that 

taste could be more important than previously thought. This was a gradual shift in 

thinking, and it could still be happening now. 

In the contemporary music industry, the capacity to listen to something online 

indicates that someone has converted sound into binary code information, 

demonstrating the continued existence of the junction of science and music. Color 

spectrums have also been used more and more to symbolize music copyright. The 

notion that music is some kind of equation persists, especially in the field of music 

production, even if the idea of music as a lyrical art and creative expression has 

gained ground in today's culture. 

 

 

Literature 
 

Music and ancient Greek science share a close relationship, as evidenced by 

various scholarly works. One such work is "The Music of Pythagoras and Ancient 

Greek Science" by Andrew Barker (2005), which explores Pythagoras' influence on 

music and the mathematical principles underlying its harmonies. Barker delves 

into the Pythagorean tuning system and its connections to understanding the 

fundamental harmonies of the universe. 

Feng Youlan's essay from 1949, titled "Musical Mathematics: Harmonic 

Analysis in Ancient Chinese Science," sheds light on ancient Chinese perspectives 

on the link between music and science. It discusses the mathematical concepts 

behind Chinese music theory, including the pentatonic scale, and their applications 

in scientific contexts. 

In the book "The Science of Sound: From Pythagoras to Modern Acoustics" 

(2014) by Rossing and Fletcher, the complex relationship between science and 

music is thoroughly explored. The authors cover a wide range of topics, including 

the mechanics of sound, musical instruments, and the use of music in scientific 

study, offering a comprehensive introduction to the science of sound throughout 

history. 

The historical concept of the "music of the spheres" holds significance in many 

civilizations. Jamie James' book, "The Harmonic Structure of the Universe: The 

Music of the Spheres" (1993), delves into how ancient societies, such as the 

Pythagoreans and Babylonians, perceived the celestial bodies' motions as producing 

a harmonious cosmic symphony. This idea has shaped scientific and philosophical 

thought throughout history 

During the Renaissance, Pythagoras' insights on musical harmonies influenced 

music theory and composition. Mary Houle's paper, "Harmony of the Spheres: 
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Pythagoras and Renaissance Music Theory" (2017), explores how Pythagorean 

concepts influenced the creation of new musical scales and tuning systems, leaving 

a lasting impact on the musical output of that era. 

The book "Music and Mathematics: From Pythagoras to Fractals" (2006) by 

John Fauvel et al. examines the historical connection between mathematics and 

music. It explores the mathematical foundations of musical scales, the ancient 

Greeks' understanding of musical intervals, and the contemporary applications of 

mathematics in music analysis and creation. 

In "The Role of Music in Scientific Research: A Review" (2001) by Hickey and 

Halpern, the authors investigate the role of music in cognition and scientific 

inquiry. They explore how music affects the mind and body, emphasizing its 

potential to improve focus, creativity, and problem-solving skills, all of which have 

implications for scientific pursuits. 

Henry George Farmer's work on Arab music provides in-depth analysis and 

insights. His books, such as "Arabic Music and Its Instruments," "The Arab Influence 

on Music Theory," and "A History of Arab Music" (1929), offer comprehensive 

examinations of the singers, instruments, and cultural influences that have shaped 

Arab music over the years. Farmer highlights the significant contributions of Arab 

scholars who had a solid foundation in mathematics and the natural sciences, 

which greatly influenced the development of music in Arab civilization. 

The intellectual and scholarly contributions of luminaries such as the Ikhwan 

al-Safa, Banu Musa, al-Kindi, Abu Bakr al-Razi, al-Farabi, Ibn Sina, al-Armawi, al-

Maraghi, Yusuf ibn Nizam al-Din, Yusuf al-Rumi al-Mawlawi, and Ziryab have 

furthered our understanding of music through their philosophical viewpoints. 

Their works, along with the abundance of manuscripts left by authors, historians, 

philosophers, academics, and jurists, attest to the enduring legacy of music within 

Arab civilization and the cultural and intellectual significance placed upon it. 

Old Egypt: Music has been an integral part of Egyptian culture since antiquity 

in Egypt. Egyptian music had a significant impact on the development of ancient 

Greek music, and via the Greeks it was important to early European music well 

into the Middle Ages. Due to the thousands of years long dominance of Egypt over 

its neighbors, Egyptian culture, including music and musical instruments, was 

very influential in the surrounding regions; for instance, the instruments claimed 

in the Bible to have been played by the ancient Hebrews are all Egyptian instruments 

as established by Egyptian archaeology. Egyptian modern music is considered as 

a main core of Middle Eastern and Oriental music as it has a huge influence on the 

region due to the popularity and huge influence of Egyptian cinema and music 

industries, owing to the political influence Egypt has on its neighboring countries, as 

well as Egypt producing the most accomplished musicians and composers in the 

region, specially in the 20th century, a lot of them are of international stature. The 

tonal structure music in the East is defined by the maqamat, loosely similar to the 

Western modes, while the rhythm in the East is governed by the iqa'at, standard 

rhythmic modes formed by combinations of accented and unaccented beats and 
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rests. The ancient Egyptians knew music in the Pharaonic era at a very early time, 

and this is clear from the inscriptions and pictures engraved on the walls of the 

tombs of the kings of the Old Kingdom. It was used in various aspects of life, 

although it was somewhat more religious (in temples) and funerary in orphanages 

and funeral ceremonies for the deceased. But he also used it in his daily life for 

entertainment and mirth, and to play on agricultural heads with instruments that 

still exist today, such as the flute, for example, and perhaps with melodies close to 

the sad melodies that the flute plays in our time.. He also used it at weddings and 

announcing marriage ceremonies, and it was accompanied by dancing, singing, 

and instruments. There is a lot of music in its different types (string/wind/ 

percussion), which is necessary to gather the chanters and entertain them on happy 

occasions, and to give a kind of joy and pleasure. 

Old Kingdom: In the era of the Old Kingdom, the inscriptions also indicate 

the prevalence of hand signs for singing among singers, which we still know until 

the present time, and this was at the beginning of the Fifth Dynasty. 

Ancient inscriptions also appeared on the walls of the tombs bearing the 

names of some musicians and singers who used to give parties and nights in 

Pharaoh’s palace. This, of course, indicates their high status in the palace. They 

used to sing religious hymns, so hymns were sung inside the temples during 

religious and funeral prayers. Singing accompanying dancing also spread in 

Religious and secular occasions in various royal occasions within the court and in 

the social life of the groups of the people. 

The musical band consisted of a flute player, a harp player, a harp player, and 

a player of one or more percussive instruments such as the tambourine or the 

shakhla. They were also known as the maestro or leader of the musical band, and 

his task was not limited to leading the band only, but also singing, enthusing the 

band, and controlling its rhythm and movement. 

Discoveries from the Old Kingdom era indicate that ancient music had a 

special, somewhat primitive scale, which consisted of 5 degrees and was devoid of 

semitones. This confirms the number of holes in the flute discovered in ancient 

times, or the number of strings found in the harp and other things, but in the era of 

The New Kingdom, and due to the openness of the ancient Egyptian to the cultures 

of other nations, such as the Phoenicians, the Hittites, and the sea peoples of 

Cyprus and Crete, the musical scale developed and was increased by two degrees, 

reaching the seven degrees known to this day. Additional movements were also 

added to it, such as semitones, which are present in the musical instruments 

discovered during the era. The New Kingdom and other eras. 

Melodies of the Egyptian Coptic Church: Just as the Coptic language was the 

key that helped Champollion decipher the ancient Egyptian language, it was also 

the melodies of the Egyptian Coptic Church that preserved for us the ancient 

Egyptian melodies, their maqams and musical degrees, and for this reason the 

scholars of the French campaign studied the music of Coptic hymns in churches in 

their interesting book (Description of Egypt). And the monasteries spread throughout 
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Egypt. Although the melodies are limited to religious music in churches, many 

melodies have a fun, sad, or funereal character, and this is what made archaeologists 

think that most of the church melodies were ancient melodies that were reused in 

formulating hymns. When they studied the maqamat of singing (the entrances) in 

the Coptic Church, they found that there were ten maqamat, with the hymn 

containing one maqam or two compound maqams at most. Although the ancient 

Egyptians did not have access to musical notation (note), the synagogues and 

monasteries played this role in preserving the melodies until our present time. 

What is the impact of musical notation in the form of sheet music in the modern 

era? 

 

 

Music in Greek-Roman Times: A Rich Tapestry of Influences 
 

During the Greco-Roman era spanning from 323 BCE to 476 CE, the Hellenistic 

(Greek) culture undeniably left a significant imprint on various aspects of society, 

including music. However, a closer examination reveals a more nuanced picture, 

particularly in the case of Egypt. While Greek influence undoubtedly reached 

many areas, Egypt's Delta region and Upper Egypt, geographically distant from core 

Greek settlements, maintained a stronger connection to their musical traditions. 

Unveiling this rich musical heritage, fragments of ancient Egyptian melodies 

have been partially preserved through the melodies used by the Coptic Church [1]. 

Fascinatingly, these melodies bear the names of ancient Egyptian cities, such as "the 

Sinjari melody" referencing Sinjar in Gharbia Governorate and "the Etribi melody" 

referencing Itrib near modern-day Akhmim [2]. The preservation of these names 

suggests an enduring link to Egypt's ancient past, even amidst the evolving cultural 

landscape of the time. 

The separation of the Coptic Church from the Eastern Orthodox Church 

further contributed to the preservation of these unique musical traditions [3]. This 

separation acted as a shield, safeguarding the melodies from later influences that 

reached other regions under Western influence. As a result, Egypt emerged from 

centuries of Roman rule, spanning from 30 BCE to 641 CE, with a remarkable 

degree of cultural continuity, evident not only in its language and customs but also 

in its distinct musical identity [4]. 

This relative isolation allowed for an intriguing blend of influences in Egypt's 

musical landscape during Greek-Roman times. While Greek cultural elements left 

their mark, the preservation of ancient Egyptian melodies demonstrates the 

resilience and vitality of Egypt's indigenous musical traditions. This interplay of 

diverse influences highlights the complex and fascinating intersection between 

science, music, and ancient civilizations. 

By delving into the historical context and cultural dynamics of music during 

Greek-Roman times, we gain a deeper understanding of the diverse tapestry of 

influences that shaped musical expression. This exploration sets the stage for an 
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exciting journey through the centuries, tracing the evolution and interplay of 

scientific and musical advancements across different civilizations up to the present 

day. 

 

 

Music in Islamic Civilization:  

A Celebration of the Genius of Arab Musicians and Philosophers...! 
 

Some researchers, including some Muslims, believe that a few Islamic ceremonies 

have musical significance. The mu'ethn, or prayer caller, is the one who makes the 

first of these calls to prayer. The right mu'ethn should be chosen based on his 

musical voice and its emotional impact, according to scholars. The second musical 

performance is reading from the Quran, where the musical voice has become 

increasingly popular, particularly with the growth of the "science of the recitation" 

known as "ilm al-qiráa". The preponderance of readers with the calibre of voice, 

pronunciation, and song found in Abdel Bassit Abdel Samad, Khalil Al-Hussary, 

and Al-Manshawi is a good illustration of this. The chanting can be heard at rituals 

like Tasbeeh during Eid prayers and Talbiya during the "Hajj" pilgrimage. It is also 

well-known and documented that the Sufis use music for religious purposes, 

including chanting. 

Arabic music has a rich history dating back centuries. Intellectuals and scholars 

invented its sciences and established its rules and principles. Music is a mirror of 

the progress or backwardness of nations, and musical renaissance can only be 

achieved in nations with cultural value. The rich manuscripts left behind by writers, 

historians, philosophers, scholars, and jurists in musical research are evidence of 

this. However, most of these manuscripts are still waiting to be published. 

Studying musical manuscripts requires special knowledge and a broad culture 

related to history, language, music, and physics to correct copyist errors and 

conduct scientific studies. This rich cultural heritage of music in Arab thought is 

essential to understanding and preserving Arab culture. 

 

 

Eminent Scholars of Islamic Civilization in Music 
 

 Many scholars of Islamic civilization excelled in music and had a great 

reputation. One of the most notable is Abu Nasr Muhammad Al-Farabi (c.870-950), 

whose musical genius is well-known. In his book The Great Book of Music, Al-

Farabi classified melodies into three types: Pleasurable melodies: These melodies 

give the soul pleasure and an audible horizon without having any other effect on 

the soul, Imaginative melodies: These melodies benefit the soul through fantasies 

and contemplations and in which perceptions of various colors are projected and 

shadows. The same applies to ornaments and statues that are felt by sight and 



Vol. 11, No. 1 Ead: Exploring the Intersection of Science and Music through Ancient… 

 

60 

Emotional melodies: These melodies cause psychological emotions to increase or 

decrease, in other words, calm them or arouse them. 

Another eminent scholar and skilled physician, Abu ‘Ali al-Husayn ibn Sina, 

Avicenna (Ibn Sina) (c. 980—1037) recorded his own opinion on music in his book 

Healing. He linked music to the theory of evolution as a means of preserving the 

species. He said: "Nature has given living organisms a voice with which to call each 

other, due to their need for closeness, or as a call for help. As for man, he uses the 

voice to express what is going on within himself, then he makes the voice a 

conventional language to match its different symptoms and dresses it in different 

forms, such as lowering the voice when weak and pleading. And who raises it and 

exaggerates it when threatening, showing strength, etc., so that the intended 

expression is more complete, more complete, and more influential on the soul. As 

for composing sounds, it is a simulation of these different emotional bodies. If this 

composition of sounds is adorned with a musical system, pleasure will be confined 

to the soul because the reason for pleasure is the feeling of order." 

Abu Bakr Al-Razi  ( أبو بكر الرازى    CE 865-925), whose name shone in the world 

of medicine and chemistry, was also an excellent musician and oud player in his 

early days, with a good voice and singing. However, he later gave up singing and 

began studying books on medicine, chemistry, and philosophy, and he excelled in 

all of them. This did not prevent him from using music for therapeutic purposes, 

as he studied the effect of music in healing diseases and relieving pain. He reached 

this conclusion after many experiments that he carried out. He used to play music 

with a friend of his who was a pharmacist at the hospital in the city of Al-Ray, 

where Al-Razi was born, and the playing was taking place inside the hospital. 

In addition to these three greats, we also mention Safi al-Din al-Armawi al-

Baghdadi, De Safi al-Din al-Urmawi (Persian:  الدین ارموی صفی ) or Safi ad-Din Abd al-

Mu'min bin Yusuf bin Fachir al-Urmawi al-Baghdadi (op Arabic:   صفي الدین عبد الم ؤمن

 born around 1216 in Urmia or Baghdad and died on ,( بن یوسف بن فاخر الأرموي البغدادي 

January 28, 1294 in Baghdad who wrote about music and made significant efforts 

and left us two books, Bahhat al-Uyoun and The Roles in Music. 

The scholars of Islamic civilization made significant contributions to the field 

of music. Their work not only enriched the musical heritage of the Arab world but 

also influenced subsequent generations of musicians and scientists across the 

globe. By studying their achievements, we can gain a deeper understanding of the 

profound connection between music and scientific thought in Islamic civilization 

and appreciate the enduring legacy they left behind.he had a strong passion for 

playing the piano.  
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Nobel Scientists and the Symphony of Science 

 
Table 3. Nobel Laureates and Their Musical Pursuits 

Laureate Field 
Musical 

Instrument 
Interesting Fact 

Albert 

Einstein 
Physics Violin 

Owned 10 violins and believed music 

helped him brainstorm scientific theories. 

Werner 

Heisenberg 
Physics - 

Initially aspired to be a concert pianist but 

later pursued science. 

Max Planck Physics 
Piano, 

Organ 

Played music with Einstein, showcasing 

their shared love for science and music. 

Thomas 

Südhof 

Physiology 

or 

Medicine 

Bassoon 

Credited his musical education for his 

discipline, hard work, and creativity in 

science. 

Frances 

Arnold 
Chemistry 

Piano, 

Guitar 

Compared the code of life to Beethoven's 

symphony, highlighting its beauty and 

complexity. 

Barbara 

McClintock 

Physiology 

or 

Medicine 

Tenor 

Banjo 

Played in a jazz band, and some believe this 

experience helped her discover "jumping 

genes." 

Roald 

Hoffmann 
Chemistry Piano 

Composed music inspired by chemistry 

and frequently performs piano recitals. 

Brian 

Josephson 
Physics Piano 

Skilled pianist with a passion for Bach's 

music, has written about connections 

between music and physics. 

Dudley R. 

Herschbach 
Chemistry Clarinet 

Composed a piece called "Collision Theory" 

inspired by his scientific research. 

Werner 

Arber 

Physiology 

or 

Medicine 

Cello 

Believed scientific research shared 

similarities with music in terms of 

discipline, precision, and creativity. 

 

I'd like to include a passage from "The Symphony of Science" (https://www. 

nobelprize.org/ symphony-of-science/) on the Nobel Prize winners' website in 

today's post. An key question is posed at the beginning of the page: What does 

music mean to you? Do you use it to help you fall asleep and ease stress and anxiety? 

The reason is that many individuals, including scientists and Nobel laureates, find 

immense value in music. These notable people have benefited from music in many 

ways, including how it may offer fresh insights into issues, promote self-control, 

allow for the expression of creativity, and highlight the value of cooperation. For 

many Nobel Prize recipients, music has been an integral part of their lives and 

careers. 

Albert Einstein once said, "Life without playing music is inconceivable for 

me." Music often assisted Nobel laureates in thinking and processing scientific 

information in a novel manner. For instance, Albert Einstein, a Physics laureate, 

was influenced by his mother, who taught him to play the violin at a very young 
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age. He had a particular fondness for Mozart, Bach, and Schubert. Einstein frequently 

emphasized the importance of music in his life. He owned approximately ten 

violins, all of which he affectionately named 'Lina.' For Einstein, music served as a 

technique for brainstorming, helping him reflect on his theories and overcome 

difficulties. He often remarked that if he hadn't pursued a career in science, he 

would have become a musician. Einstein's scientific ideas often initially took shape 

as images and intuitions, which were later translated into mathematics, logic, and 

words. Music aided Einstein in this thought process, facilitating the transformation 

of images into logical concepts. 

Another Physics laureate, Werner Heisenberg, also had a deep interest in music 

and occasionally played music together with Albert Einstein. Heisenberg seemed 

destined to become a musician and concert pianist from an early age. It is said that 

he began reading sheet music at the age of four. However, as he grew older, his 

passion for science surpassed his love for music, leading him to pursue a career in 

science. Nevertheless, music remained a lifelong passion for him. Max Planck, 

another esteemed Physics laureate, was both a gifted physicist and musician. He 

had a talent for singing and played the piano and organ. Einstein and Planck 

supposedly played music together, sharing not only a love for science but also for 

music. 

Thomas Südhof, in his autobiography, stated, "I credit my musical education 

with my dual appreciation for discipline and hard work, as well as creativity." He 

believed that his pursuit of learning music and becoming a marginally successful 

musician taught him how to be a scholar. He emphasized the importance of 

mastering the subject matter and paying attention to detail while also transcending 

the details and common interpretations to develop new ideas. Südhof, the recipient 

of the 2013 Nobel Prize in Physiology or Medicine, found that music provided him 

with valuable insights and ideas. Like the previously mentioned laureates, Südhof 

had a preference for classical music. He played the bassoon and acknowledged the 

profound influence of classical music and his music teacher on his life. Classical 

music requires a creative mind and tremendous discipline, which significantly 

contributed to Südhof's development as a scientist. The repetitive and disciplined 

task of practicing the same symphony repeatedly became ingrained in Südhof's 

personality. Through repetition, he acquired knowledge and laid the foundation 

for his scientific endeavors. However, he also recognized that a creative mind was 

essential to utilize that knowledge and generate something new. Südhof drew 

parallels between music and science, highlighting the necessity of both extensive 

practice and a creative mind to achieve extraordinary results. 

In her 2018 Nobel Lecture, Frances Arnold stated, "The code of life is like 

Beethoven's Symphony – intricate and beautiful. But we don't know how to write 

like that." Apart from sparking creativity and teaching scientists discipline, music 

also encourages Nobel laureates to draw comparisons and see similarities between 

science and music. Frances Arnold, a Chemistry laureate, mentioned the resemblance 

between Beethoven's symphony and her work with the code of life. Both are 
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beautiful and complex, yet we still need practice to write the code of life as 

beautifully and intricately as Beethoven composed his symphony. Frances Arnold, 

who played the piano and guitar as a teenager, continues to hold a deep affection 

for music. 

Barbara McClintock, a Medicine laureate, played the tenor banjo in a New 

York jazz band during her final year at Cornell University. However, like many 

other scientists, McClintock realized that her passion for music was great. What 

happens when a scientist is also a musician? For Barbara McClintock, the combination 

may have led the way to a Nobel Prize in genetics. Science historian Jocelyn Bosley 

tells us the story of Barbara’s remarkable life, and how her experience playing 

banjo in a jazz band (yes) helped her discover “jumping genes.” 

Roald Hoffmann: Hoffmann, a chemist and Nobel laureate in Chemistry 

(1981), is known for his contributions to the field of theoretical chemistry. Apart 

from his scientific achievements, he is also an accomplished pianist. Hoffmann 

frequently performs piano recitals and has even composed music inspired by 

chemistry. 

Brian Josephson: Josephson, a physicist and Nobel laureate in Physics (1973), 

has an affinity for music. He is a skilled pianist and has a particular interest in the 

music of Johann Sebastian Bach. Josephson has given public performances of Bach's 

compositions and has written about the connections between music and physics. 

Dudley R. Herschbach: Herschbach, a chemist and Nobel laureate in Chemistry 

(1986), is not only known for his contributions to molecular dynamics but also for 

his musical talents. He plays the clarinet and has performed in numerous chamber 

music concerts. Herschbach has even combined his scientific and musical interests 

by composing a piece called "Collision Theory" inspired by his research. 

Werner Arber: Arber, a microbiologist and Nobel laureate in Physiology or 

Medicine (1978), has a strong passion for music. He is an accomplished cellist and 

has performed in various orchestras and chamber music ensembles. Arber has 

often highlighted the similarities between scientific research and music in terms of 

discipline, precision, and creativity. 
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Overview of other Scientists have integrated Music into their Scientific Work 
 

Table 4. Scientists Who Integrated Music into Their Scientific Work 

Scientist Field Contribution 

Alexander 

Graham Bell 

Acoustics, 

Speech Science 

Developed visible speech apparatus and 

melophone to study speech and teach deaf people 

to speak. 

Carl Sagan 

Astronomy, 

Popular 

Science 

Used music in his work to communicate complex 

ideas to a general audience. 

Oliver Sacks Neurology 
Explored the therapeutic potential of music for 

patients with neurological conditions. 

Richard 

Feynman 
Physics 

Saw music as a way to explore new ideas and 

perspectives. 

Ernst Chladni Acoustics 
Researched patterns formed by vibrating plates, 

laying the foundation for experimental acoustics. 

Diana Deutsch 
Cognitive 

Psychology 

Studied auditory illusions and perception of 

music, shedding light on how the brain processes 

musical information. 

Mark Ballora 
Computer 

Science, Music 

Used computer algorithms and data visualization 

for music analysis and composition. 

Daniel Levitin 
Cognitive 

Neuroscience 

Researched the neural basis of music perception, 

memory, and emotion. 

Eduardo Reck 

Miranda 

Artificial 

Intelligence, 

Music 

Used AI to generate music, aiming to understand 

the principles of musical creativity. 

 

1. Alexander Graham Bell: Bell was interested in the relationship between 

music and speech, and he developed a machine called the "visible speech 

apparatus" to study the formation of speech sounds. He also invented the 

"melophone," a musical instrument that could be used to teach deaf people 

to speak. 

2. Carl Sagan: Sagan used music in his scientific work to communicate complex 

ideas to a general audience. His Cosmos television series featured music by 

composers such as Vangelis and Alan Hovhaness, and his book Cosmos 

included a chapter on the relationship between music and science. 

3. Oliver Sacks: Sacks wrote extensively about the therapeutic potential of 

music for patients with neurological conditions. His book Musicophilia 

explores the many ways in which music can affect the brain and mind. 

4. Richard Feynman: Feynman believed that music and science were both 

creative endeavors. He enjoyed playing the bongo drums and saw it as a 

way to explore new ideas and perspectives. 
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5. Ernst Chladni: Chladni's research on the patterns formed by vibrating 

plates laid the foundation for the field of experimental acoustics. His work 

also helped to bridge the gap between music and science. 

6. Diana Deutsch: Deutsch's research on auditory illusions and the perception 

of music has shed light on how our brain processes musical information. 

Her work has also implications for understanding the neural basis of musical 

creativity. 

7. Mark Ballora: Ballora's research on the use of computer algorithms and 

data visualization techniques to analyze and interpret musical compositions 

demonstrates how scientific methods can be applied to music analysis and 

composition. 

8. Daniel Levitin: Levitin's research on the neural basis of music perception, 

memory, and emotion has helped to deepen our understanding of how 

music affects the brain. His work has also been featured in popular media 

outlets, such as the New York Times and NPR. 

9. Eduardo Reck Miranda: Miranda's research on the use of artificial intelligence 

to generate music aims to understand the underlying principles of musical 

creativity. His work demonstrates the potential for integrating scientific 

methods and technology to create new musical compositions. 

 

These are just a few examples of the many ways in which scientists have 

integrated music into their scientific work. The intersection of music and science is 

a rich and growing field, and there are many exciting new discoveries being made 

all the time.The integration of music and science. 

 

 

The Multifaceted Tapestry of Arabic Music 
 

The rich tapestry of Arabic music is intricately woven with the diverse influences 

of ancient civilizations, spanning from the pre-Islamic era to the present day. This 

section delves into the origins of Arabic music, its evolution through the ages, and 

its profound connection with the scientific endeavors of its time. 

Arabic Music: A Melodic Journey through Time: Arabic music, as explored in 

the book "The Arab Music Conference," published in 1933, unveils a mesmerizing 

chronicle of musical expressions deeply rooted in the cultural fabric of the Arab 

world. Under the supervision of Dr. Mahmoud Ahmed Al-Hafni, the book 

elucidates the historical interplay between music and science, shedding light on the 

evolution of Arabic music and its influences. 

Origins in the Pre-Islamic Era:The roots of Arabic music can be traced back to 

the pre-Islamic era, where it flourished amidst the desert life and the nomadic 

traditions of the Arab Bedouins. Singing, dancing, and the use of musical instruments, 

including the tambourine and flute, were prevalent. Poets, who often embodied 

the role of musicians, played a vital part in this musical landscape. Arab women, 
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renowned for their elegies and lamentations, added a distinctive touch to the musical 

heritage. 

Influences of Persian and Greek Cultures: Arabic music bore the imprint of 

Persian and Greek cultures, which greatly influenced its development. Stringed 

instruments such as the oud, jinn, harp, flute, and reed, along with percussion 

instruments like the drum and tambourine, gained widespread popularity, 

enriching the musical landscape of the Arab world. 

Shifts with the Advent of Islam:The advent of Islam brought about a shift in 

attitudes toward music. While early Muslim companions held reservations about 

it, the Umayyad dynasty witnessed the flourishing of music alongside poetry, 

becoming an integral part of noble gatherings. Initially, professional singing was 

predominantly performed by female singers known as "Qayyan," but male singers 

emerged later. Al-Tawais, the first famous singer, introduced rhythm into Arabic 

singing, drawing inspiration from Persian prisoners. The Umayyad era marked the 

expansion of the Islamic state and the flourishing of Arab civilization, which, 

influenced by ancient Persian, Greek, and Egyptian cultures, witnessed significant 

musical developments. Notable musicians like Saeb Khair, who played the oud, 

played a pivotal role in this musical renaissance. Singers such as "Azzat al-Milaa," 

"Jamila," "Ibn Saree'," and "Ma'bad" rose to fame, and musicians found their way 

into the palaces of the caliphs. 

The Golden Age of Abbasid Era:The Abbasid era witnessed the pinnacle of 

Arabic music, highly influenced by Greek music theories. Strides were made in 

maqamat (musical styles), rhythm methods, and instruments. Caliphs such as Al-

Mansur and Al-Mahdi ibn Al-Mansur actively encouraged music and became its 

patrons. Baghdad, the Abbasid capital, emerged as a thriving center for arts and 

sciences. Eminent musicians like Ibn Jami' and noble figures like Ibrahim ibn Al-

Mahdi and Al-Caliph Al-Wathiq mastered the art of music, embracing the Persian 

names for strings. Arab musicians retained their distinct Arab character, and the 

first Arabic classifications in music and singing emerged. Works like "Nagham" by 

Yunus and "Al-Qayyan" laid the foundation for the monumental book of songs by 

Al Imran Al-Isfahani. 

The Flourishing of Arabic Music in Andalusia:In Andalusia, a strong passion 

for culture, particularly science, emanated from its successors. The infusion of Arab 

knowledge of musical instruments, including the oud, the tanbur, the harp, the 

flute, the qanun, the nazha, and various wind instruments, set the stage for the 

prosperity and popularity of Arabic music. Musical forms such as the zajal and the 

muwashahat emerged and spread across the Berber lands, Egypt, and other Arab 

regions. Ziryab, a renowned disciple of Ishaq al-Mawsili, became one of the most 

celebrated musicians in Andalusia. Notable figures like Alon, Zarqoun, Fadl, and 

Muta further enriched the musical landscape, inspiring European scholars to delve 

into the study of music. Their contributions paved the way for the dissemination 

of Arabic songs throughout Europe. 
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Ancient Egyptian Influence and the Arab Conquest:Ancient Egyptian civilization 

boasted a rich musical heritage with advanced instruments and organized musical 

groups. Greek philosophers, including Arpheus, Pythagoras, and Plato, drew 

inspiration from Egyptian music, contributing to the establishment of Greek music. 

Following the Arab conquest of Egypt,Arabic music assimilated elements of ancient 

Egyptian music, resulting in a fusion of musical traditions. The Arab conquest also 

facilitated the spread of Arabic music across North Africa and the Middle East, 

where it continued to evolve and adapt to local cultures. 

Scientific Contributions and Musical Theories:Arabic scholars played a 

significant role in advancing the scientific understanding of music. Prominent figures 

like Al-Farabi, Ibn Sina (Avicenna), and Al-Kindi made significant contributions to 

music theory, exploring topics such as acoustics, scales, and the nature of sound. 

They developed intricate systems of musical notation and classification, laying the 

foundation for modern music theory. 

Maqamat: The Soul of Arabic Music:The maqamat, or musical modes, form 

the essence of Arabic music. These melodic modes are characterized by specific 

scales, melodic patterns, and emotional characteristics. The maqamat provide a 

framework for improvisation and artistic expression within Arabic music, allowing 

musicians to evoke a wide range of emotions and moods. 

The Arab Music Renaissance:In the 20th century, a renaissance of Arab music 

took place, with artists and scholars rekindling interest in traditional Arabic music 

while also embracing modern musical influences. Renowned musicians like Umm 

Kulthum, Fairuz, and Abdel Halim Hafez captivated audiences with their powerful 

voices and poetic lyrics, becoming iconic figures in the Arab music world. 

Contemporary Arabic Music:Contemporary Arabic music continues to evolve, 

embracing various genres and styles. Artists experiment with fusion, blending 

traditional Arabic music with elements of Western music, jazz, rock, and electronic 

music. This exploration of new sounds and genres reflects the dynamic nature of 

Arabic music and its ability to adapt to changing times. 

So, Arabic music stands as a testament to the rich cultural heritage of the Arab 

world. Its journey through time reflects the interplay between art, science, and the 

diverse civilizations that shaped its development. From the pre-Islamic era to the 

present day, Arabic music has captivated audiences, carrying with it the echoes of 

ancient melodies and the innovations of scientific minds. It continues to evolve, 

finding new avenues of expression while preserving its deep-rooted traditions. 

Through its harmonies, Arabic music remains an enduring bridge between the 

past, present, and future, enriching the cultural mosaic of our world. 
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Music and Science: Great Egyptian Scholars of the 20th Century 
 

Table 6. Egyptian Scholars Who Combined Music and Science 

Scholar Field 
Musical 

Expertise 
Contributions 

Prof. Ali Mustafa 

Mosharafa 
Mathematics Piano 

Pioneered comparative study of 

Eastern and Western musical 

maqams, wrote "Styles of Modern 

Egyptian Music." 

Prof. Abu Shadi 

Al-Roubi 

Medicine, 

Scientific 

History 

Oud, 

Piano 

Wrote extensively on music history, 

documented ancient Egyptian and 

Arab musical heritage. 

Prof.  Ahmed 

Medhat Islam 
Chemistry - 

Played music in college, conducted 

research on music and science, 

contributed to understanding 

musical maqams. 

Prof. Mahmoud 

Mukhtar 
Physics - 

Conducted research on "Maqamat in 

Modern Egyptian Music," presented 

at an international conference. 

Prof. Youssef 

Shawky 

Music, 

Science 
Oud 

Expert in composition, criticism, 

analysis, and musical history. 

Contributed to Omani music 

documentation. 

 

These great Egyptian scholars of the 20th century shone in the fields of both 

science and music. They were not satisfied with being mere musicians, but also 

composed music and wrote research about it.  

Dr. Ali Mustafa Mosharafa, a famous mathematician, was interested in music 

and approached it not only as a hobby but in a serious scientific way. He wrote a 

research paper entitled "Styles of Modern Egyptian Music" in 1939. In its summary, 

he stated: "We were busy determining the frequency ratios in the main musical 

maqams or patterns currently used in Egypt today." Dr. Mosharafa was a musician 

and played the piano. He was also the first to conduct a comparative study of the 

use of the octave and explain its meaning in music theory and maqam. He 

compared the Western musical maqam to the Eastern musical maqam. He headed 

the first Egyptian Association for Amateur Music and World Songs and was a 

member of the Supreme Council for Music Affairs and the Egyptian Chopin 

Celebration Committee. He also linked the movement of the atom to the arts and 

philosophy of music. 

Dr. Abu Shadi Al-Roubi, a doctor, university professor, and scientific historian, 

was very fond of music. He had a passion for music since he was young and 

studied playing the oud and piano at the Schultz Institute of Music in Cairo. He 

wrote many articles and books on music and its history, including his book "A 

History of Music in Egypt." He also gave historical lectures and seminars on 
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Egyptian and Arab music. Dr. Al-Roubi was famous for his documentation of the 

ancient Egyptian and Arab musical heritage, and his analysis of musical maqams 

and rhythm systems, which contributed to enriching our understanding of 

traditional music. 

Professor Dr. Ahmed Medhat Islam, an eminent scholar and pioneer of 

chemistry sciences, also had a strong passion for music. He grew up in the Shubra 

district of Cairo in the 1920s, which was full of gardens. The fragrance of the 

flowers stimulated his senses and conscience, and it is not surprising that he loved 

music and became a great musician later in life. He used to play his music in the 

College of Sciences' College of Hearts during the days when he was a student there, 

and he still keeps a collection of the works of the most important players and 

musicians in his scientific and cultural library. 

Dr. Mahmoud Mukhtar, a physicist and professor at the Faculty of Science at 

Cairo University, wrote and composed music as well as conducting research on 

the science of music. His research on "Maqamat in Modern Egyptian Music," which 

he published with Dr. Mosharafa in 1939, aimed to record measurements of the 

frequency ratios used in musical modes or musical scales actually used in Egypt at 

the present time. This research was presented at an international conference held 

in Cairo in 1932 and helped to resolve many disagreements and issues related to 

this topic. Dr. Mosharafa believed that his research with Dr. Mukhtar could serve 

as an experimental basis for the study of modern Egyptian music. 

Dr. Youssef Shawky, a professor at the Faculty of Science, Cairo University, 

was a professional in composition, criticism, analysis, and musical history. He 

excelled at playing the oud and presented many achievements that confirmed his 

genius. Many great singers sang his melodies, and he was also an academic and 

scientific researcher. In the field of Arabic music, he wrote "Al-Kindi's Treatise on 

the News of the Composition Industry," "Measurement of the Arab Musical Scale," 

and "The Peaceful Theory of Arabic Music." He also wrote the book "The Great 

Music" by Al-Farabi. In 1983, he immigrated to the Sultanate of Oman to work 

there and contributed to a huge project to collect and document everything related 

to traditional Omani music. The Oman Center for Traditional Music was established 

in 1984. 

These great Egyptian scholars are only a few examples of the many scholars 

and musicians whose skills in science and music combined. They are not only 

pioneers in their fields but also active contributors to the development and deeper 

understanding of music. As the interaction of science and music reflects a rich and 

multifaceted heritage, each can inspire and enrich the other. 

So our understanding of music has greatly benefited from the fusion of music 

and science in a number of ways, including: 

 

1. Acoustics and Physics: The study of the characteristics and behaviour of 

sound in the science of acoustics has shed light on the basic ideas behind 

music. Researchers have looked at the physics of musical instruments, the 
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structure of sound waves, and how pitch and harmony are perceived. We 

now have a better understanding of the processes involved in making 

music as well as the elements that influence the variety and complexity of 

musical sounds. 

2. Music Perception and Cognition: Research on these topics has provided 

insight into how our brains interpret and comprehend musical sounds. 

Researchers have discovered how we recognise melodies, interpret 

rhythm, and feel emotions through music through trials and neuroimaging 

methods. Our knowledge of the cognitive processes behind musical 

perception has increased as a result of this research, which has also provided 

new insights on the cultural universality of music. 

3. Developmental psychology: Research into how music affects human 

development has produced several useful findings. Researchers have looked 

at how music instruction affects children's cognitive skills, language 

development, and emotional health. This study has emphasised the value 

of music education and has offered proof of the cognitive and emotional 

advantages of early musical exposure. 

4. Therapeutic Applications: The marriage of music and science has also 

resulted in the establishment of music therapy as a legitimate profession. 

Researchers have looked into the potential benefits of music for enhancing 

wellbeing, lowering stress, and enhancing mental health. In a variety of 

clinical contexts, including the treatment of neurological disorders like 

Parkinson's disease and stroke rehabilitation as well as mental health 

disorders, music therapy has demonstrated encouraging effects. 

5. Computational Musicology: The study of musicology has undergone a 

revolution thanks to the application of computational techniques and 

algorithms. Large collections of musical compositions may now be analysed 

by scientists to spot patterns and trends and learn more about musical 

genres, influences, and cultural settings. These computational methods have 

increased our understanding of musical genre development, compositional 

methods, and musical history. 

 

Generaly, the integration of music and science has enriched our understanding 

of music by providing empirical evidence, uncovering underlying mechanisms, 

and exploring the diverse aspects of music perception, cognition, development, 

and therapy. It has deepened our appreciation for music as a universal human 

experience and has expanded our knowledge of its cultural, emotional, and cognitive 

dimensions. 
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Conclusion 
 

The intersection of science and music is a rich and fascinating tapestry, woven 

from the threads of human curiosity, creativity, and ingenuity. From the ancient 

Egyptians' understanding of the acoustics of sound to the modern-day use of music 

therapy, the harmonious interplay of these two disciplines has left an indelible 

mark on human culture and society. 

By exploring the theoretical and experimental connections between music and 

science, this article has highlighted the profound impact of music on scientific 

inquiry and the broader human experience. From the acoustics of sound waves to 

the cognitive processes involved in music perception, the study of music has shed 

light on the inner workings of the human mind and body. 

In addition, music has played a vital role in scientific discovery, inspiring 

scientists and scholars throughout history. From Pythagoras's exploration of the 

mathematical basis of music to Isaac Newton's interest in the relationship between 

sound waves and light, music has served as a muse for scientific breakthroughs. 

The integration of music and science has not only deepened our understanding 

of music itself but has also enriched scientific endeavors, leading to advancements 

in both disciplines. For example, research on music perception has helped us to 

better understand the neural basis of language and cognition. Similarly, studies on 

the therapeutic applications of music have led to the development of new treatments 

for a variety of conditions, including autism, Alzheimer's disease, and chronic pain. 

As we continue to explore the harmonies of discovery that resonate through 

time, the intersection of science and music promises to yield even greater insights 

into the mysteries of the human mind, body, and universe. I encourage readers to 

continue learning about the intersection of science and music. There are many 

resources available online and in libraries. You can also find many opportunities 

to experience the power of music firsthand through concerts, recitals, and other 

events. 
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