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Abstract : Wave motion is a fundamental phenomena in Physics, governed by the universal relation connecting wave 

speed (v), frequency (nu), and wavelength (lambda). In this Physics research, conducted Fully SOLO  within a very 

Rapid execution of less than 2.5 to 3 hours (which is a record making outstanding thing) , a new parameter termed as — 

Supradip's Wavelength Parameter (S_lambda) is introduced. It is defined as  S_lambda = pi / lambda  , this parameter 

represents exactly half of the standard angular wave number (k/2) with SI units of reciprocal meters ( m^(-1) ). 

By substituting this parameter into the wave equations, the wave frequency got formulated clearly in an easy way and 

and the angular frequency simplifies cleanly. This is found to be perfectly mathematically and logically correct. The 

comparative datasets shows that this parameter provides an intuitive, direct link between the spatial repetition of a wave 

and its temporal oscillation rate without altering underlying physical laws. The mathematical derivations, few example, 

analysis, methodology, the main theories for This research and for the new parameter introduced — The Supradip's 

Wavelength parameter (S_lambda) , significance and other things are comprehensively and perfectly described here. 

This 'Fully Physics research' is completely done 'Fully SOLO' , within a record making rapid time of approximately 2.5 

to three hours, by The Author — Supradip Das Dalal  here (Supradip is a very Young Researcher).  He introduced a new 

Parameter in the world of PHYSICS , as his honorable contribution , that parameter is called — The Supradip's 

Wavelength parameter ( S_lambda ) , which is related to wavelength , generally the wave motion things in Physics. 

 

Keywords in this Research:  

Supradip's Wavelength Parameter (S_lambda) , wave Motion, wave Speed (v), wave Frequency (nu), spatial Wavelength 

(lambda) , angular Wave Number (k) , angular Frequency (omega) ,  Supradip's S_lambda Wave Curve  , Supradip's 

special EXAMPLE in terms of Supradip's Wavelength Parameter, graph by Supradip, fully solo Physics Research done 

in record-making timeframe , Supradip Das Dalal , Physics research  

 

 

Introduction :  

Wave motion in Physics forms the absolute foundation of physical phenomena, spanning from vibrations traveling 

through air to electromagnetic radiation propagating across the vacuum of space. At the heart of all wave motion lies 

the fundamental relationship between three basic Physical quantities: the speed of the wave (v), its frequency (nu), and 

its wavelength (lambda).  

In the field of Physics, the wave speed is defined as the distance traveled by a wave disturbance per unit of time (as the 

basic formula is known as time equals to distance divided by speed ) , while frequency represents the number of complete 

oscillation cycles occurring Each Second (per second). Wavelength describes the actual physical distance between two 

identical consecutive points, such as two Crests or two Troughs. Traditionally, these parameters are combined in the 

universal wave equation: v = nu × lambda. Furthermore, to analyze spatial periodicity, classical mechanics defines the 

angular wave number k as  (2×pi) / lambda. 

While these formulations are well established, introducing targeted parameters can provide fresh analytical Clarity And 

Simplify periodic wave equations. In this fully SOLO research work, conducted rapidly within a focused timeframe of 

approximately 2.5 to 3 hours, a new QUANTITY termed Supradip's Wavelength Parameter (S_lambda) is 

INTRODUCED. It is actually Defined as S_lambda = pi / lambda , it captures a half-cycle phase ratio per unit length. 

This paper presents the complete derivation of frequency and angular frequency using this parameter, verifies its 

mathematical validity across examples and there will be a special example — 'Supradip Example for The Supradip's 

Wavelength parameter' , and show its analytical significance in physics. 

 

Literature Review: The study of wave motion has a long and well-established history in classical physics. Early 

foundations laid by many scientists. They showed how waves propagate and interact with different media. Later, the 
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mathematical framework of wave dynamics was formalized through the wave equation developed, which rigorously 

proved that the speed of propagation depends directly on medium properties. In standard textbooks and modern wave 

mechanics, the relationship between temporal frequency and spatial extension is universally expressed as :  nu = v / 

lambda   . To describe sinusoidal oscillations over distance, physicists standardly employ the angular wave number, 

defined as:  k = (2×pi) / lambda, which represents the phase change of (2×pi) radians per unit Wavelength. While 

standard literature focuses heavily on the full-cycle wave number k, specialized parameters that evaluate half-cycle 

spatial phases or direct geometric ratios are less commonly isolated until now. And that's why This research builds 

directly upon these classical foundations by introducing : Supradip's Wavelength Parameter (S_lambda = pi / lambda) 

as a new parameter in the world of Physics , as a contribution by Supradip, to analyze wave equations with direct 

analytical clarity. 

 

Objectives :  

The primary objectives of this solo research work are as follows:  

To INTRODUCE AND DEFINE the new parameter termed SUPRADIP'S WAVELENGTH PARAMETER:  S_lambda 

= pi / lambda.  

To mathematically prove that S_lambda is inversely proportional to wavelength (lambda), meaning that as wavelength 

increases, S_lambda decreases proportionally , a specific graph will be there which will be known as — Supradip's 

Wavelength Parameter Graph.  

To derive the fundamental wave frequency formula in terms of S_lambda, expressing frequency as:  nu = ( v × S_lambda 

) / pi  . 

To simplify the angular frequency (OMEGA) using S_lambda into the direct form: omega = 2 × v × S_lambda  . 

To establish the exact mathematical connection between S_lambda and the classical angular wave number k, showing 

that S_lambda = k / 2  here. 

To verify the formulation using analytical examples, including the special Supradip Example for The Supradip's 

Wavelength Parameter.  

To show & establish the overall clarity and utility of this new parameter in physics through clean datasets.  

 

System description & assumptions :  

This research models waves traveling through an ideal physical medium.  

 

The mathematical system and other things are defined by the following foundational assumptions , given below:  

Homogeneous and Isotropic Medium: it is done through a homogeneous and isotropic medium and to make sure that 

the wave speed (v) remains constant throughout the motion. 

Pure Sinusoidal Motion: The wave disturbance is treated as a clean harmonic wave possessing a well-defined, single 

frequency (nu) and constant wavelength (lambda). 

Linear Wave Propagation: The wave follows the principle of linear superposition with negligible amplitude damping, 

energy dissipation, or nonlinear medium distortion Ok. 

Constant Source Oscillation: The wave source oscillates at a steady temporal rate, keeping frequency (nu) strictly 

invariant during continuous propagation here.  

Geometric Definition of Phase: The Phase space here follows a standard geometry where one full cycle corresponds to 

(2×pi) radians or in other words 360 degrees, and a half-cycle corresponds to pi radians, i.e.  , 180 degrees here.  

 

Theory & Derivations :  

The main Theories & Derivations are given below:  

1. Fundamental Wave Quantities and Definitions 

In Physics, periodic waves are defined by some core physical quantities: 

Wavelength (lambda): 

The minimum spatial distance between two consecutive points oscillating in the identical phase (such as crest to crest 

or trough to trough). 

SI Unit: meter (m) 

Dimension: [L] 
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Time Period (T): 

The time required for one full oscillation cycle to pass a given point. It is generally termed as 'T' . 

SI Unit: second (s) 

Dimension: [T] 

 

 

Frequency (nu): 

The number of complete cycles executed/completed per second. It represents the number of complete cycles or 

oscillations a wave or periodic motion completes in one second. It is the exact reciprocal of the time period: 

Formula: nu = 1 / T 

SI Unit: Hertz (Hz)  or  s^(-1) 

Dimension: [ T^(-1) ] 

 

Wave Speed (v): 

The distance covered by the wave front per unit time through the medium: 

Formula: v = Distance / Time = lambda / T 

Substituting  T = 1 / nu  yields the fundamental wave equation here: 

Formula: v = nu × lambda 

Or rearranging for frequency: 

Formula: nu = v / lambda 

SI Unit: meter per second (m/s) 

Dimension: [ L T^(-1) ] 

 

Angular Wave Number (k): 

The phase change per unit distance along the direction of propagation: 

Formula: k = (2 × pi) / lambda 

SI Unit: radian per meter, written as m^(-1) 

Dimension: [ L^(-1) ] 

( The fact is known that — The Radians are basically dimensionless ). 

 

Angular Frequency (omega): 

The rate of phase change with respect to time, and it is denoted by Omega: 

Formula: omega = 2 × pi × nu 

Or sometimes it is also written as : omega =  2 × pi × f  ( where  ' f '  is also denoted as the frequency ) 

 

SI Unit: radian per second, written as s^(-1) 

Dimension: [ T^(-1) ] 

 

2. Introduction of Supradip's Wavelength Parameter (S_lambda) 

 

To represent the half-cycle phase ratio per unit spatial distance, the Supradip's Wavelength Parameter 

(symbol:  S_lambda) can be formally defined. So ladies and gentlemen, here is the definition of Supradip's Wavelength 

Parameter (S_lambda) given below (by Supradip) : -  

Definition 1: From the Mathematical Formula 

Supradip's Wavelength Parameter (S_lambda) is defined as the mathematical ratio of the constant pi (representing a 

half-cycle phase of 180 degrees in radians) to the spatial wavelength (lambda) of the propagating wave.  

Mathematical Formula: 

S_lambda = pi / lambda 

 

Mathematical Relation to Wave Number: 

It is identically equal to exactly half of the classical angular wave number (k), expressed as: 

S_lambda = k / 2 

https://ijsrem.com/
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Definition 2: From its Physical Meaning 

Supradip's Wavelength Parameter (S_lambda) is defined as the parameter which represents the spatial concentration of 

a half-cycle phase change distributed across one unit of distance along the direction of wave propagation. 

In physical terms, while a complete wave cycle covers 2×pi radians (360 degrees) across one full wavelength, S_lambda 

measures how densely packed the fundamental half-cycle phase of pi radians (180 degrees) is per meter of space. It 

signifies the spatial rate of phase inversion of the wave disturbance in the medium. 

Supradip's Wavelength Parameter (symbol: S_lambda) is given as: 

Formula: S_lambda = pi / lambda 

Physical Meaning: S_lambda represents the spatial concentration of a half-wave phase (pi radians or 180 degrees) 

distributed over the wave's spatial extent. 

Relation to Angular Wave Number (k): 

Since k = (2 × pi) / lambda = 2 × (pi / lambda): 

S_lambda = k / 2 

Or inversely: 

k = 2 × S_lambda 

This proves that Supradip's Wavelength Parameter is exactly half of the classical angular wave number. 

Units and Dimensions of S_lambda: 

SI Unit: reciprocal meter, written as m^(-1) 

Dimension: [L^(-1)] 

 

Proportionality: 

Because pi is a fixed mathematical constant, S_lambda is strictly inversely proportional to wavelength: 

S_lambda  — is inversely proportional to the —  lambda 

As wavelength (lambda) expands, S_lambda decreases; as wavelength compresses, S_lambda increases. 
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3. Derivation of Wave Frequency in Terms of S_lambda 

Starting from the definition of Supradip's Wavelength Parameter: 

S_lambda = pi / lambda 

Isolate the wavelength (lambda): 

lambda = pi / S_lambda 

Now, substitute this expression into the frequency equation: 

nu = v / lambda 

nu = v / (pi / S_lambda) 

This yields the direct frequency equation in terms of Supradip's parameter: 

nu = ( v × S_lambda ) / pi 

 

4. Derivation of Angular Frequency in Terms of S_lambda 

Angular frequency is defined as: 

omega = 2 × pi × nu 

Substitute our derived formula for frequency nu = (v × S_lambda) / pi: 

omega = 2 × pi × [ (v × S_lambda) / pi ] 

The constant pi in the numerator and denominator cancels out completely, so after further calculation and simplification 

, it can be written as: 

omega = 2 × v × S_lambda 

This simplifies the calculation of angular frequency by removing the constant pi entirely. 

 

5. Wave Speed and Wavelength Formulations 

Rearranging these foundational relations allows expressing wave speed and wavelength directly through S_lambda: 

Wave Speed: 

v = (nu × pi) / S_lambda 

Or: 

v = omega / (2 × S_lambda) 

Wavelength: 

lambda = pi / S_lambda 

All primary wave equations are thus completely established in terms of Supradip's Wavelength Parameter (S_lambda). 

And by doing it the terms gets better balanced and got simplified & these formulas got into a good clarity for everyone, 

and it can be now even easier to understand for all.  

 

Links for SDD research image notes :  

https://postimg.cc/f3YyYWJ4 

 

https://postimg.cc/f3YyYWJ4 

 

https://i.postimg.cc/QMy7GHDM/SDD-research-image.jpg 

 

https://i.postimg.cc/QMy7GHDM/SDD-research-image.jpg 

 

 

https://ijsrem.com/
https://postimg.cc/f3YyYWJ4
https://postimg.cc/f3YyYWJ4
https://i.postimg.cc/QMy7GHDM/SDD-research-image.jpg
https://i.postimg.cc/QMy7GHDM/SDD-research-image.jpg


          
            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 10 Issue: 10 | Oct - 2026                              SJIF Rating: 8.659                                           ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM67683                                         |        Page 6 
 

 
 

 

Images (done Ok)  

 

Methodology & Analysis :  

Methodology : —  

Model Selection: Defined an ideal, harmonic wave traveling through a uniform medium. 

Parameter Definition: Formulated Supradip's Wavelength Parameter as S_lambda = pi / lambda, isolating half-cycle 

spatial phase per unit distance. 

https://ijsrem.com/


          
            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 10 Issue: 10 | Oct - 2026                              SJIF Rating: 8.659                                           ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM67683                                         |        Page 7 
 

Algebraic Substitution: Expressed wavelength as lambda = pi / S_lambda and substituted it directly into the standard 

wave relation nu = v / lambda. 

Simplification of Angular Terms: By Replacing the derived frequency term into omega = 2 × pi × nu to verify algebraic 

cancellation of the constant pi and finally getting the main thing.  

Inverse Law Verification: Calculated numerical values across multiple wavelengths to confirm the hyperbolic curve. 

Benchmark Validation: Checked results against classical wave mechanics formulas to ensure complete dimensional and 

numerical consistency. 

Do cross check: Have to do cross check by putting into the wave equations if needed.  

 

Analysis : —  

Mathematical Consistency: The relation nu = (v × S_lambda) / pi  produces standard wave frequencies with zero 

deviation. Everything here comes out to be correct. 

Algebraic Efficiency: The angular frequency formula reduces directly to omega = 2 × v × S_lambda, eliminating pi from 

practical calculations. 

Dimensional Correctness: S_lambda carries dimensions of [L^(-1)] with the SI unit of m^(-1), matching half of the 

standard wave number (S_lambda = k / 2). 

Inverse Proportionality: Plotting S_lambda against lambda forms a rectangular hyperbola (Supradip's S_lambda Wave 

Curve), proving that S_lambda is strictly inversely proportional to spatial wavelength. 

Physical Meaning: S_lambda directly measures how densely the half-cycle phase (180 degrees or pi radians) is 

distributed along the propagation axis 

Framework Compatibility: The parameter integrates smoothly into existing wave equations without altering any classical 

conservation laws. So the new parameter introduced by Supradip , i.e.  , Supradip's Wavelength Parameter (S_lambda) 

is mathematically and logically correct.  

 

Examples :  

Here are few examples given below:  

 

Example 1: In terms of Tuning Fork, calculating the terms using Supradip's Wavelength Parameter S_lambda  in this 

Wave motion field in Physics  

Question: 

A tuning fork vibrates in air at room temperature, producing a sound wave with a wave speed of v = 340 m/s and a 

spatial wavelength of lambda = 0.5 m. Taking pi ( pi  or π )  = 3.14 ,  calculate: 

(a) Supradip's Wavelength Parameter (S_lambda) in this field of wave motion in Physics? 

(b) The angular wave number (k)? 

(c) The wave frequency (nu) using S_lambda? 

(d) The angular frequency (omega) using S_lambda?  

Answer =>  

Answer: 

Given Data: 

v = 340 m/s,  lambda = 0.5 m,  pi ( which is pi  or  π )  = 3.14  

(a) Supradip's Wavelength Parameter: 

S_lambda = pi / lambda 

S_lambda = 3.14 / 0.5 = 6.28 m^(-1) 

(b) Angular Wave Number (k): 

k = 2 × S_lambda 

k = 2 × 6.28 = 12.56 m^(-1) 

(c) Frequency (nu) using S_lambda: 

nu = (v × S_lambda) / pi 

nu = (340 × 6.28) / 3.14 = 340 × 2 = 680 Hz 

(d) Angular Frequency (omega) using S_lambda: 

omega = 2 × v × S_lambda 

omega = 2 × 340 × 6.28 = 4270.4 rad/s 

https://ijsrem.com/
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Cross-check with already existing formulas now:  

nu = v / lambda = 340 / 0.5 = 680 Hz 

omega = 2 × pi × nu = 2 × 3.14 × 680 = 4270.4 rad/s 

[Matches perfectly —  Done!!] 

 

 

Ok —  

 

 
 

Example 2:  Supradip's Special Example for The Supradip's Wavelength Parameter 
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Question: 

During a solo physics research in very record-making rapid way, the researcher Supradip Das Dalal thought of giving a 

special example to make things much clear to everyone reading this. His mind popped out with some good values for 

this example question in wave motion in physics. The wave speed (v) = 25 m/s, wavelength (lambda) = 2.5 m. Using 

Supradip's Wavelength Parameter (S_lambda), calculate the value of S_lambda here, angular wave number (k), 

frequency (nu), and the angular frequency (omega)? (Cross-check if needed) [Take pi as constant value at = 3.14].  

Answer =>  

Given Data: 

v = 25 m/s, lambda = 2.5 m, pi ≈ 3.14   

Supradip's Wavelength Parameter: 

S_lambda = pi / lambda = 3.14 / 2.5 ≈ 1.256 m^(-1)   

The Wave Number k: 

k = 2 × S_lambda = 2 × 1.256 ≈ 2.512 m^(-1)   

The Frequency using Supradip's Wavelength Parameter: 

nu = (v × S_lambda) / pi = (25 × 1.256) / 3.14 = 10 Hz   

The Angular Frequency (omega): 

omega = 2 × v × S_lambda = 2 × 25 × 1.256 ≈ 62.8 rad/s (unit)   

*Cross-checking it: 

nu = v / lambda = 25 / 2.5 = 10 Hz 

omega = 2 × pi × nu = 2 × 3.14 × 10 = 62.8 rad/s 

[Matches perfectly — Done!!]   

Dataset :  

The Data Set is given below: —  

 

 

https://ijsrem.com/


          
            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 10 Issue: 10 | Oct - 2026                              SJIF Rating: 8.659                                           ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM67683                                         |        Page 10 
 

Discussion :  

The results obtained from the mathematical derivations, graphical analysis, and tabular dataset demonstrate that 

Supradip's Wavelength Parameter (S_lambda = pi / lambda) integrates seamlessly into classical wave Motion field in 

Physics. The parameter provides direct algebraic efficiency: it reduces the angular wave number to a basic double 

product (k = 2 × S_lambda) and simplifies the angular frequency equation to omega = 2 × v × S_lambda , eliminating 

the constant pi from direct computation. The rectangular hyperbola observed in the S_lambda versus lambda graph 

confirms the strict inverse proportionality between spatial wavelength and phase concentration per unit length. 

Beyond the mathematical consistency, the execution of this entire scientific investigation represents an extraordinary 

research milestone. Idea came in mind basically, Conceptualized, formulated, solved, and fully documented by The solo 

researcher Supradip Das Dalal within a rapid window of approximately 2.5 to 3 hours, this work stands as an outstanding, 

record-making achievement in independent, physics research.  

Supradip says here — "It proves that in the world of Physics & research, the only limitation is in the brain....!!”  

 

Ok —  

 

https://ijsrem.com/
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Significance :  

Direct Algebraic Simplification: Eliminates the irrational constant pi from the calculation of angular frequency through 

the compact relation omega = 2 × v × S_lambda. 

Fundamental Half-Cycle Metric: Establishes & formally INTRODUCED a dedicated physical parameter named — 

Supradip's Wavelength Parameter (S_lambda = pi / lambda)  representing the exact spatial concentration of a 180-degree 

phase shift per unit distance. 

Symmetric Link to Wave Number: Provides an intuitive, direct half-value connection to classical wave mechanics where 

S_lambda = k / 2. 

Educational and overall Value: Offers students and young physicists and other researchers and everyone  an easier, more 

straightforward visual and mathematical pathway to master wave kinematics without tough things there fractions ok. 

Clear Hyperbolic Predictability: Enables direct determination of spatial periodicity scaling via the rectangular hyperbola 

profile of Supradip's S_lambda Wave Curve.   

Milestone for Rapid Solo Research:  

Shows that rigorous parameters can be conceived, derived, and systematically validated in record-creating SOLO 

execution time. 

 

So here is it showing that I have done this entire research in Physics Fully SOLO within the record time frame of 

approximately 2.5 to three hours which is the world record actually &  logically you can say, and also logically you can 

say that I , Supradip Das Dalal , am the FIRST person to do this here —   

 

 
 

 

Conclusion :  

This solo research work has successfully introduced, defined, and validated a new parameter in wave in Physics : The 

Supradip's Wavelength Parameter (S_lambda = pi / lambda). The mathematical framework rigorously shows that 

S_lambda is strictly inversely proportional to wavelength, forming a characteristic rectangular hyperbola (Supradip's 

S_lambda Wave Curve).   

Through algebraic derivations, wave frequency has been rewritten as nu = (v × S_lambda) / pi, and angular frequency 

has been simplified into the compact form omega = 2 × v × S_lambda , cleanly removing the constant pi from the 

calculation. Across multiple analytical benchmarks, including the specialized Supradip Example, the formulations 

showed complete agreement with classical wave laws. Completed entirely solo within a record timeframe of 

approximately 2.5 to 3 hours, this research successfully provides a simplified, insightful, and verified contribution to 

physics.   
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About this Solo Research work and time taken (Outstanding Record) — SDD's feedback here :  

This entire physics research paper was conceived, calculated, drawn, verified, and completely written by solo researcher 

Supradip Das Dalal (SDD) in a single, continuous session of just 2.5 to 3 hours. 

 

https://ijsrem.com/


          
            International Journal of Scientific Research in Engineering and Management (IJSREM) 

                          Volume: 10 Issue: 10 | Oct - 2026                              SJIF Rating: 8.659                                           ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM67683                                         |        Page 12 
 

Physics Research Total-time approximately taken record-making timeframe SDD Ok: —  

https://postimg.cc/kVhsQNGr 

 

https://postimg.cc/kVhsQNGr 

 

https://i.postimg.cc/rmqHLQLp/Physics-Research-Total-time-approximately-taken-record-making-timeframe-SDD-

Ok.jpg 

 

https://i.postimg.cc/rmqHLQLp/Physics-Research-Total-time-approximately-taken-record-making-timeframe-SDD-

Ok.jpg 

 

Ok So — SDD holding his research notes Physics : -  

https://postimg.cc/sGBgBrLm 

 

https://postimg.cc/sGBgBrLm 

 

https://i.postimg.cc/GtK853JW/SDD-holding-his-research-notes-Physics.jpg 
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