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Abstract
An inception of innovative musical rhythms via envisioning creativity and accentuated ideas are concomitant with Physics. Present article demonstrates understanding an enigma behind elusive traditional musical instances in our traditional culture and history via Physics scientific concepts. The concept of longitudinal waves, resonance frequencies and energy transfer mechanisms can be utilized for envisioning power of music in lighting lamps, generating heat and inducing rain in a traditional instance of Tansen’s musical (a renowned musician in the court of Emperor Akbar in 16th century) expertise. However, an articulate scientific contemplating opines are expressed in the present article but complete paradigm scientific approach is an ensuing step in this domain. The veritable role of present article is to promulgate correlation and significance of Indian traditional music and skills with scientific innovative concepts to rejuvenate today’s youth to understand its ambit and utilize it with outpaced skills for their proliferation.
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1. Introduction
Traditional Indian music has demonstrated elusive instances having affluent ambit for remunerative lessons with promulgating contemplating opines for rejuvenating today’s youth with outpaced training for their proliferation. However, current digital dynamic world with substantive spurt of Artificial Intelligence (AI) has made it indispensible to correlate the subsistence of scientific concepts with Traditional Indian musical to incentivize students to use Indian Traditional music skills as an asset for their future innovative skills proliferation [1]. There are various epitomes in our Indian Tradition that have proven as an amenable asset for scientific innovation. For instance, the notion of Pushpak Viman: flying chariot and Vaimanika Shashtra depicted in Ramayana was utilized by Shivkar Bapuji Talpade and Wright Brothers for designing Aeroplane [2]. The Brahmastra of Mahabharata can be considered as another asset of innovative contemplating opine for nuclear weapons in current digital dynamic world [2]. Similarly, an incidence of time travel in Sanatan Dharma’s instance of Revati, daughter of King Kakudmi resembles with Einstein’s theory of relativity. Darwins theory of evolution can be correlated with Das Avatar’s of Lord Vishnu. Traditional Knowledge Digital Library (TKDL) database initiated in 2001: a consortium project of Council of Scientific and Industrial Research (CSIR) and Ministry of Health and Family Welfare is a pragmatism paradigm shackle for today’s youth to get eternal sensitization about traditional scientific values [2, 3]. Therefore, it is imperative to imbibe traditional skills among students as they are a remunerative consortium that may act as substantive asset to proliferate critical, innovative and design thinking skills among today’s youth in diverse field and professions. It will further act as a pipeline for the youth to trickle the track of traditional skills with integrating momentum of modern digital skills for innovative development in their respective skills [4, 5]. Not only in research, development and academics, Physics concepts are amenable in articulating Indian traditional music and their impact on environment. 

A recent study by Babel et al. [6] has analyzed impact of listening Indian classical music or Ragas on 71 participants via affluent parameters inculcating variations in brain waves, mental tasks and activity-related arousal. Indian Traditional music inculcating Traditional instruments, Ragas and Tala embodies veritable Physics principles as demonstrated in Fig. 1. The sounds produced through Indian instruments Tabla and Sitar via vibrating strings or membranes can be envisioned as wave properties inculcating frequency and amplitude.
In addition, the role of material science is vital in understanding viable approach of various rejuvenating sound productions from different musical instruments. Sound waves are longitudinal waves in which particle is displaced parallel to the wave propagation with consortia of compressions, rarefactions and energy transfer through a medium. Similarly, Raga: a consortium of musical notes with paradigm orientation constructing a melody can be analyzed using sound wave physics [7]. An echoed nature of Rhythm (Tala) can be envisioned through periodic functions, phase and synchronization illustrating physics concepts of cycles, frequency wave’s interference patterns, frequency ratios, consonance and dissonance.

In the present article accentuation of Indian Classical Music and its lucrative asset is elucidated via epitome of Tansen’s (renowned musician of 16th century Mughal Emperor Akbar) musical magic via Raga Deepak and Malhar through viable understanding of Physics concepts. The daunting challenge given to Tansen to prove his exceptional music skills by igniting lamps (diyas) through his diligent music skills made him to use diligent viable approaches of Deepak and Malhar Ragas, respectively [8]. He utilized the concept of energy transfer and resonance in which the vibrations of characteristic frequencies produced through sound waves of Tansen’s musical melodies in Deepak Raga were sufficient enough to match (resonate) with frequency of igniting oil in the lamps. The energy released though these resonant vibrations were transferred and converted to heat which were sufficient enough to light the lamps. According to the folkfore, the heat energy generated through these vibrations was strong enough to spillover unbridled heat energy in the surrounding environment. Therefore, to obviate such daunting situation, Tansen had pre-trained his daughters for Raga Malhar to reconcile this enormous situation.Raga Malhar is often believed to be associated with monsoon season in Indian Classical Music and the specific frequencies of sound waves liberated through the notes of Raga Malhar may stimulate water molecules in the atmosphere. Therefore, Raga Malhar was a niche solution for handling austerity of excess heat generated during Raga Deepak. It can be interpreted as destructive interference of the wave pattern in which equal and opposite effect that nullified the quagmire situation of Deepak Raga using Malhar Raga. In other words, equal and opposite energy transfer was imperative to re-solve the daunting situation created during Raga Deepak notes. However, it is impeding to generate significant heat energy via sound waves but as demonstrated by Rao et al. [8], same raga sung by different artists demonstrates different effects. This implies significant amenability of Tansen’s music skills in generating enough heat energy via resonance energy transfer for igniting lamps. This can be correlated with amplitude and intensity of vibration waves liberated in sound waves of Tansen’s musical melody during Raga Deepak narration.
2. Physics Principles and Concepts underlying Tansen’s musical notes

Raga is Sanskrit derived word meaning “something that colors your mind” is an assortment of pitches, scales and notes [9-11]. Physics concepts like Harmonics and Resonance can be consolidated with how ragas are perceived and appreciated. Ragas are paradigm structure towards specific emotional responses associated with specific seasons. For instance, Raga Deepak and Malhar are two different epitomes demonstrating influence of these versatile paradigm structures inducing different effects depending on different characteristic resonance frequencies, harmonics, acoustics, energy transfer and pitch. It can be correlated to resonance in physics, where certain frequencies (notes in music) resonate more strongly with certain objects (emotions or moods). In music, harmonics corresponds to consortium of the fundamental frequency that rejuvenates to ameliorate tone quality. This is similar to Ragas that inculcate clientele of specific notes and intervals (scales) creating harmonic relationships. An articulate enunciation of these harmonics can deepen appreciation of paradigm structuring of ragas and how their consortium notes evoke specific feelings. The acoustical properties of different musical instruments and their concomitant with the environment (such as concert halls) impact the perception of Ragas. The propagation, reflection and interference of sound waves can be used as an underlying principle for understanding the influence of the ragas in hearing, emotions and feelings experienced. The pitch of a sound and melody is characterized by its frequency. In Ragas, the selection of specific notes (swaras) and their frequencies are fundamental to their identity and emotional impact. An articulate elucidation of frequency relationships can provide insights into veritable soothing, melancholic or outpacing effects of raga. In addition to Raga, the cyclic nature of rhythm (tala) can be analyzed through periodic functions, illustrating the concepts of cycles and frequency.
3. Vibration, Waves, Material Science and Thermodynamics Properties explaining Tansen’s music skills

3.1 The concepts underlying the notes of Raga Malhar

Raga Malhar, a classical Indian music composition associated with the monsoon season often invokes a mood of rain and thunderstorms through its melodies and rhythms. In physics, resonance occurs when a system vibrates at its natural frequency or a harmonic thereof. Similarly, Raga Malhar compositions and improvisations resonate with the mood and essence of the rainy season evoking a natural harmony with the environment. Raga Malhar utilizes specific notes and intervals to create distinct emotional responses. The deep lower notes might mimic the rolling thunder, while higher notes could reflect the pattern of raindrops. The specific intervals between the notes may be correlated with the periodic motion that needs tobesynchronizedasperthelayeringpatternsofthecomplexrhythmswiththeirprecisetimings. It might be concomitant with compressions and rarefactions in vibration and waves that undergo suitable interference patterns and frequency overtones to resonate with the frequency of cloud formations and inducing rain drops. Rainfall and the monsoon season are governed by fluid dynamics principles. Raga Malhar metaphorically captures these dynamics through its flowing melodies and rhythms, mirroring the ebb and flow of rainstorms. Suitable selection of musical instrument affects their sound production which is dependent on the material properties of the materials constituting the musical instruments. For instance, wood, metal, timber produces different sound vibrations with different periodicity and harmonic motions forming complex waveform patterns depending on material properties of the musical instruments. In addition, understanding of the different modes of vibration (transverse or longitudinal) works as an asset in articulating their unique sounds.

3.2 The concepts underlying the notes of Raga Deepak

Sound is a form of mechanical vibration that propagates through a medium (like air).The frequencies and harmonics produced by Tansen’s voice in Raga Deepak could theoretically have influenced the surrounding air and possibly affected the stability or intensity of the lamps or its associated igniting oil via acoustic resonance. In physics, resonance occurs when an external force matches the natural frequency of an object causing it to vibrate with increasing amplitude. Tansen’s mystery over Raga Deepak supposedly induced vibrations that synchronized with the lamps structures. These vibrations may induce significant heat energy due to friction and molecular moment within the material sufficient to ignite the lamps. The intense sound waves produced during Tansen’s rendition of Raga Deepak through his exceptional singing skills could cause the lamp’s filament to vibrate more vigorously, thereby generating heat. Therefore, in addition to vibration, waves and materials science, concept of energy transfer and conservation play a vital role in understanding the phenomena of igniting lamps throughRaga Deepak. However, significant amount of heat energy is required to ignite a lamp, but it also depends on the type of oil or fuel used to ignite a lamp. This implies, role of material properties are imperative to understand the amount of heat transfer required to undergo combustion of a fuel source. Combustion is a chemical reaction where the fuel combines with oxygen to release heat and light energy. Physics describes heat transfer mechanisms such as conduction, convection and radiation. In the context of a lamp, heat from the burning fuel is conducted through a wick and transferred to the surrounding air causing convection currents that can affect the flame’s stability and brightness. The light emission from a lamp is a result of incandescence or flame combustion. Incandescence occurs when a substance is heated until it glows emitting visible light. This phenomenon can be understood through principles of thermal radiation and black body radiation. The color of light emitted by the lamp, often yellowish orange in the case of a traditional oil lamp can be related to its temperature. Physics explains how the temperature of the flame influences the color spectrum of emitted light with hotter flames appearing blue and cooler flames appearing red. Therefore, the harmonic series in music aligns with the study of overtones in physics, influencing how notes resonate within a raga.

3.3 Correlation of Raga Deepak and Malhar in Tansen’s musical concert with Thermodynamics

As mentioned in the introduction section, Tansen had got an enigmatic challenge from the people in the Darbar of Mughal emperor Akbar to ignite the lamps from his exceptional outpaced music skills. His diligent knowledge, enthusiasm, spiritualism and passion towards his music made him to trickle the track of understanding the future impact of singing Raga Deepak and averting the quagmire situation of excess heat energy generated and control the higher temperatures reached in the surroundings (environment and music concert). The conversion of sound energy (vibration waves) into heat energy with the aid of Raga Deepak liberated significant heat and combustion that not only ignited lamps but also raised the temperature of the environment above 60̊ C. It’s impeding to sustain and survive in this high temperature. From thermodynamics physics, its takes time to attain thermal equilibrium to maintain temperature balance between the system and surroundings. Critical and logical thinking might had helped Tansen to utilize the notion of Raga Malhar to be sung immediately after Raga Deepak. This is because to balance the effect of excess heat energy generated, there is an imperative need to generate equal and opposite energy. Water is an imperative source to obviate the excess heat energy and fire generated. Therefore, he pre-trained his daughters for Raga Malhar to be sung immediately after Tansen completing Raga Deepak and its ensued effect generated. Raga Malhar known for its association with rain and coolness could evoke feeling of calmness and tranquility. This could be correlated with physics principles of fluid dynamics and harmonic resonance. It is imperative to note that it was difficult for Tansen to sing Raga Malhar immediately after Raga Deepak and that was the reason he pre-trained his daughters to sing Raga Malhar. This can be attributed via Physics concepts of mechanical energy and thermodynamics principle. Initially, Raga Deepak released exothermic heat energy that is energy released in the forward direction by mechanical work done by Tansen through singing which is converted into heat via sound waves. From energy conservation and Carnot cycle principle, it is not possible to completely sink back the energy via similar mechanisms. This is because in Carnot cycle, subsequent, isothermal compressions-expansions and adiabatic expansions-compressions steps are imperative to revert back to the initial state depending on the efficacy of Carnot engine. Therefore, mechanical energy was transferred to heat energy by Tansen while singing Raga Deepak and this heat energy could not be completely reverted back immediately both through physics principles and in practical reality. Therefore, external energy in opposite direction was stimulated by his daughters while singing Raga Malhar which had opposite effect as that of Raga Deepak. Raga Deepak liberated heat energy while Raga Malhar is believed to evoke coolness and calmness which balanced the excess heat energy liberated through Raga Deepak. This external stimulus aided in averting Tansen, environment and other consorting people present in the music concert. This indicates Tansen’s diligent approach in completing the tasks viably and averting any quagmire situation smartly.
4. Conclusions

Present article veritable on exploring the correlation between ragas such as Deepak and Malhar with physics principles while taking epitome of famous folkfore in Indian Traditional music of Tansen’s mystery of lamp lighting and inducing rain through its exceptional music skills. These correlations with scientific concepts can indeed enhance the magical mystery of Tansen’s music concert, bridging the scientific understanding of sound and human perception with the remunerative cultural heritage of Indian classical music. In a concert sitting, understanding these ragas via articulate physics knowledge could proliferate the skills with ensued enhanced appreciation. For instance, the mathematical precision of notes (frequencies) in ragas aligns with physics focus on harmonics and waveforms. In addition, the emotional impact of these ragas rooted in their tonal structure and melodic progression may resonate deeply with natural phenomena (like fire and rain) studied in physics. Correlating scientific concepts with musical notes may aid in incentivizing students to rejuvenate their skills with deeper meaning and enhancing their tone quality and music skills. Tansen story is an inspiration for today’s youth in proliferating their critical thinking skills to integrate their music skills or any other skill to which they develop passion. This is because in current digital competitive world of emerging Artificial Intelligence (AI), it is imperative for today’s youth to be extra-ordinary in their skills to demonstrate innovative notion to reach outpaced domains.
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