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Abstract

When we look at the history of science, we often trace the origins of atomic theory back to Ancient Greece
or the Enlightenment era in Europe. However, the Vaisheshika school of Indian philosophy, founded by
Maharshi Kanada (6th century BCE), developed a sophisticated, motion-based model of the universe long
before the advent of modern laboratories. This paper explores the Vaisheshika framework not as a mystical
doctrine, but as a legitimate proto-physical theory of matter. By analyzing the four tangible bhutas- Prthivi
(earth), Jala (water), Tejas (fire), and Vayu (air)- and mapping their properties onto modern concepts like
thermodynamics, molecular cohesion, and the kinetic theory of gases, this study argues that ancient Indian
thought provided a qualitatively rich precursor to modern material science.

1. Introduction:

Modern material science is built on the premise that the macroscopic world can be explained by the
microscopic interactions of atoms and fields. Interestingly, the Vaisheshika tradition follows a similar
"bottom-up" approach. It is a "realist" and "pluralist” philosophy, meaning it views the world as something
made of distinct, real substances that exist independently of our minds'®).

Mabharshi Kanada’s primary goal was to categorize everything in the universe into Padarthas. While some
of these categories are metaphysical, the core of his physical theory lies in the nine Dravyas (substances).
Out of these, the first four- Earth, Water, Fire, and Air-represent the "tangible" world. Unlike modern
science, which uses mathematical equations to describe these states, Vaisheshika uses a system of Gunas
(qualities) and Karma (motion)?!°l. This paper seeks to bridge the gap between this ancient qualitative
description and our modern quantitative understanding.

2. The Paramanu: The Indestructible Unit of Matter

In Vaisheshika, the paramanu is the ultimate limit of division. Kanada argued that if we keep dividing a
piece of matter, we must eventually reach a point where further division is impossible. If we didn't, we
would face the problem of Anavastha (infinite regress)/’11°],

e Vibratory Motion (Parispanda)

One of the most revolutionary aspects of Vaisheshika is that it does not view atoms as static. Instead, it
proposes that paramanus are in a state of constant vibration, known as parispanda’®!. In modern physics,
we know that all particles above absolute zero possess kinetic energy and are in constant motion. The
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Vaisheshika idea that the very "rest state" of an atom involves internal vibration is a striking parallel to
modern statistical mechanics and the concept of thermal energy.

e The Assembly Hierarchy

Matter does not just jump from a single atom to a large rock. Vaisheshika describes a specific assembly
process!!I12],

Dyad (dvyanuka): Two atoms combine.

Triad (trinuka): Three dyads combine to form a triad.

The trinuka is described as the smallest visible particle- often compared to a "mote of dust seen in a
sunbeam." This is a proto-hierarchical model of matter: Atoms — Molecules — Macroscopic Aggregates.
It acknowledges that properties change as matter scales up, which is the foundational principle of
condensed matter physics!!3.

3. Prthivi (Earth): The Physics of Solids

In this framework, Prthivi refers to anything in the "solid state." While the tradition associates it with the
sense of smell (gandha), its physical description is deeply mechanical('?.

Cohesion and Density

Solid matter is characterized by its ability to maintain its shape. Vaisheshika explains this through the high
degree of "conjunction" or "bonding" between earth-atoms.

Modern Mapping: This corresponds to high Intermolecular Attraction and Lattice Energy.

Elasticity and Plasticity: The Vaisheshika sutras discuss how certain solids can be deformed and return
to their shape (Sthitisthapaka), which we now call Young’s Modulus or Elasticityl*!.

Chemical Transformation (Pilu-paka)

A fascinating debate in this school involves how solids change color or texture when heated (like a clay
pot being fired). The Pilu-paka theory suggests that heat (Tejas) breaks the pot down into its individual
atoms, changes the properties of those atoms, and then reforms the pot!'!l. This is essentially an ancient
description of Chemical Reaction Kinetics at the atomic level.

4. Jala (Water): Fluidity, Surface Tension, and Cohesion

Jala represents the liquid state. Its defining quality is Sneha (viscidity or stickiness) and Sandratva
(fluidity)!4!,

Viscosity and Flow

Vaisheshika explains that liquids flow because their constituent atoms are not as tightly "locked" as those
of solids. However, they still have Sneha, which keeps the liquid from flying apart like a gas.

Modern Mapping: Sneha is a direct precursor to the concept of Surface Tension and Viscosity.
Thermal Properties: The element Jala is also noted for its high capacity to hold "coolness," which mirrors
the modern concept of High Specific Heat Capacity in water!*>Il12],

5. Tejas (Fire): Radiation, Heat and Excited States

Tejas is arguably the most dynamic element. It is the source of both light (Rupa) and heat (Sparsa)!'l.
Unlike Earth or Water, Tejas atoms are seen as possessing high velocity.

The Radiative Nature of Matter

In Vaisheshika, fire is not just a flame; it is a substance that can penetrate other substances (like heat
moving through a metal rod).
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Modern Mapping: This perfectly describes Thermal Conduction and Infrared Radiation.
Light as Particle: By describing light as a form of Tejas (a dravya or substance), Vaisheshika aligns with
the Particle Theory of Light (Photons) long before the wave-particle duality debatel! 11131,

6. Vayu (Air): Kinetic Theory and Pressure

Vayu represents the gaseous state. It is described as being "invisible" but "perceivable through touch"!2],
Pressure and Buoyancy

The Vaisheshika texts explain that we know air exists because we feel its "impact" or "friction" (Sparsa).
This impact is caused by the motion of air-atoms.

Modern Mapping: This is the core of the Kinetic Theory of Gases. Gas pressure is defined as the force
exerted by moving particles hitting a surface (P= F/A).

Mobility: Air-atoms are described as having Tiryak-gamana (transverse or multi-directional motion). This
explains how gases expand to fill their container, matching the Ideal Gas Law behaviors!!4I!%],

7. The Systematic Framework: Dravya, Guna, and Karma

The genius of Kanada was not just in identifying atoms, but in creating a systematic "meta-language" for
physics®!.

Dravya (Substance): The material itself.

Guna (Quality): The "Physical Properties." These are static traits like density, color, and temperature.
Karma (Motion): The "Dynamics." This includes upward motion (utksepana), downward motion, and
expansion®'],

By separating "what a thing is" from "how it moves," Vaisheshika created a framework that allowed for
the objective study of the material world, independent of the observer. This is the very definition of the
Scientific Method.

8. Discussion and Conclusion :

While Vaisheshika lacks the mathematical precision of Newtonian or Quantum mechanics, its qualitative
logic is sound. The school correctly identified:

The existence of discrete particles (Atoms).

The fact that particles are always moving (Vibration).

The transition from microscopic atoms to macroscopic solids, liquids, and gases.

The role of heat in changing the properties of matter!!3].

When we read these ancient sutras through the lens of modern material science, we don't see "primitive
myths." We see a rigorous attempt to explain the universe using logic and observation. The concepts of
parispanda (vibration) and sneha (cohesion) are not just

philosophical terms; they are physical observations that we have simply renamed as "kinetic energy" and
"intermolecular forces"FI13],

This paper has demonstrated that Vaisheshika Darshan is a sophisticated proto-physical system. Maharshi
Kanada’s categorization of the four bhutas provides a coherent explanation for the different states of matter
based on atomic behavior. By mapping Earth to solids, Water to liquids, Fire to energy/radiation, and Air
to gases, we can see that the Vaisheshika framework is a valuable precursor to modern material sciencel*l.
Recognizing these ancient contributions allows for a more global history of science-one that acknowledges
that the "atomic age" had its conceptual roots in the banks of the Ganges as much as in the laboratories of
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Europe. Future interdisciplinary research could focus on quantifying Vaisheshika’s "vibratory modes"
using modern phonon-dispersion models to see if further analogies can be drawn!!5],
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