United International Journal of Multidisciplinary Research
ISSN: 3048-6726 (UIJMR) Impact Factor: 6.934 (SJIF)

An International Peer-Reviewed and Refereed Multidisciplinary Journal
www.uijmr.in  Vol-3, Special Issue-II,2026

Indian Atomic Theories in Vaisesika and their Correlation with Modern
Physics

Dr. Kanta Jayadev
Lecturer in Physics, Pithapur Rajahs Government College (A), Kakinada

Abstract

The Vaisesika school of Indian philosophy, attributed to Kanada (c. 2nd
century BCE-2nd century CE), proposes a systematic atomic theory (paramanu-
$astra) that anticipated several foundational elements of modern physics, including
the concept of indivisible constituents, combinatorial mechanisms of aggregation,
and dynamic processes of transformation. This paper examines the metaphysical and
ontological foundations of the Vai$esika atomic theory, articulates its formal
structure, and analyzes parallels and contrasts with contemporary atomic theory and
quantum mechanics. We rigorously map Vaisesika categories (padartha) to physical
entities, examine implications for particle ontology, and explore compatibility with
modern theories of matter and energy. Drawing on primary Sanskrit texts and
authoritative scholarship, we argue that although the Indian atomic framework is
metaphysical in origin, its combinatorial principles, relational attributes, and
functional formulations exhibit striking conceptual resonance with the mathematical
formalism of quantum field theory and particle interactions. The paper concludes that
these ancient insights, when interpreted within a technical physics framework, enrich
our understanding of historical approaches to matter and highlight valuable
conceptual analogies for contemporary foundational physics.
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1. Introduction

The history of atomic theories is conventionally narrated through Greek and
modern Western traditions, from Leucippus and Democritus to Dalton, Rutherford,
and quantum mechanics. However, parallel developments in the Indian philosophical
tradition, particularly in the Vai$esika school, articulated a sophisticated theory of
atoms (paramanu) and their aggregative behaviour (samyoga) that prefigures several
conceptual aspects of modern physics (Pingree 1977; Chakrabarti 2010). Unlike the
Greek emphasis on material reductionism, VaiSesika situates atoms within an
ontological schema that combines epistemology, logic, and metaphysics (Raju 1985;
Sarukkai 2005). This paper addresses the technical correlation between Vaisesika
atomic theory and modern physical theories by focusing on fundamental entities,
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interaction rules, and dynamic descriptions, with the aim of articulating a rigorous
analytical bridge between ancient Indian thought and contemporary physics.
2. The Vaisesika Metaphysical Framework
2.1 Historical and Textual Context

Vaisesika is attributed to Kanada (also known as Kasyapa), whose Vaisesika
Sitra constructs a categorical system (padarthas) of reality: substance (dravya),
quality (guna), action (karma), generality (samanya), particularity (vi$esa), and
inherence (samavaya) (Yadav 2003; Gillon 2012). The atom (paramanu) is described
as the smallest, indivisible, and eternal entity that forms the basis of material
substances (Yadav & Raju 2004). The system pairs ontology with epistemology—
entities are real insofar as they produce perceptible effects or are inferred logically
(anumana).
2.2 Ontology of Paramanu and Anu

In VaiSesika, atoms (paramanu) are qualitatively simple and lack parts,
resembling the modern definition of elementary particles in that they are indivisible
within the framework (Sharma 1997). They are eternal, uncreated, and possess
specific qualities (e.g., mass-like properties, potential energy carriers) that manifest
through combinations (samyoga) into dyads (dvyanu), triads (tryanu), and larger
aggregates (Pingree 1977). Importantly, atoms are carriers of motion (karma) and
interact via contact relations (samyoga-samavaya), presaging interaction dynamics
(Balasubramanian 2009).
2.3 Qualities and Actions

Vaisesika attributes qualities (guna) and motions (karma) to atoms, including
colour (riipa), taste (rasa), smell (gandha), touch (sparsa), and momentum-like
properties. These are analogous to intrinsic properties in modern physics (mass,
charge, spin) that dictate how particles interact (Raju 1985). The significant
difference is that Vai$esika’s qualities derive from phenomenological experience and
logical inference, not empirical measurement alone.
3. Structural Correspondences with Modern Physics
3.1 Atomism and Indivisibility

Modern atomic theory posits elementary particles (quarks, leptons) that are
currently considered fundamental under the Standard Model. While Vaisesika’s
paramanu is metaphysically postulated, both share the principle of indivisibility
within their respective frameworks (Weiner 2014). This aligns conceptually with
quantum indivisibility: just as paramanu cannot be further decomposed within the
Vaisesika system, quarks and leptons are the smallest known constituents in physics.
3.2 Aggregation and Combinatorics

Vaisesika’s combinatorial rules—atoms combine to form dyads and triads—
mirror the way particles form bound states (e.g., protons and neutrons from quarks).
The principle that properties of aggregates differ from individual constituents also
resonates with the emergence of collective phenomena in condensed matter physics
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(Anderson 1972). While the specifics differ (three quarks in baryons, two in mesons),
the general conceptual similarity is notable.
3.3 Interaction and Motion

Vaisesika describes motion and interaction through contact relations and
inherent actions that cause changes in state. These can be mapped analogically to
modern interaction frameworks, where forces mediate interactions between particles.
However, unlike modern force carriers (bosons), Vaisesika does not formalize
mediators; rather, interaction is a logical relation (samyoga) with inherent persistence
(samavaya). The correspondence here is interpretative rather than formal.
4. Formal Analysis: Mapping Concepts
4.1 Paramanu and Elementary Particles

The concept of paramanu can be interpreted as an ontological precursor to
the modern idea of elementary particles. While the modern corpus defines particles
through precise mathematical attributes (mass, charge, spin, quantum numbers),
Vai$esika provides a qualitative set of attributes. This necessitates a semantic
mapping, not equation identity:
Vaisesika Category Modern Physics Analog

Paramanu Elementary particle (e.g., quark, lepton)
Guna (qualities) Intrinsic properties (mass, spin, charge)
Samyoga Interaction / Binding

Karma Motion / Dynamics

Samavaya Correlation relations (e.g., state functions)

This mapping is conceptual and emphasizes structural correspondence rather than
direct identity.
4.2 Combinatorial Dynamics
In quantum mechanics (QM), composite systems inherit properties not
trivially deduced from constituents due to entanglement and interaction
Hamiltonians. Similarly, VaiSesika holds that aggregates exhibit emergent qualities
not reducible to single atoms, paralleling emergent properties in QM and many-body
systems (Laughlin & Pines 2000; Giulini et al. 1996).
4.3 Relational Ontology and Field Theories
Modern field theories suggest particles are excitations of underlying fields.
While VaiSesika does not posit fields, the relational character of entities (dependent
on interactions) is analogous to field-theoretic descriptions where entities gain
physical reality through their relations (Weinberg 1995). This similarity invites
deeper ontological analysis rather than direct formal equivalence.
5. Critical Evaluation of Correlations
5.1 Areas of Convergence
1. Indivisibility and Fundamental Constituents: Both stress foundational
entities that cannot be decomposed further within their systems.
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2. Emergence of Complex Structures: Aggregative rules in VaiSesika
resemble combinatorial behaviour in physics.
3. Dynamic Change: Both frameworks account for motion and change via
interaction relations, though expressed differently.
5.2 Areas of Divergence
1. Empirical vs. Metaphysical Basis: Modern physics is grounded in
measurement and predictive formalism; Vaisesika is grounded in logic and
metaphysics.
2. Mathematical Formalism: Modern physics uses precise mathematics;
Vaisesika uses syllogistic logic and qualitative categories.
3. Forces and Fields: Modern physics specifies mediators; Vai$esika does not
formalize interaction mediators.
6. Implications for Physics and Philosophy
The comparison illuminates two complementary pursuits: formal precision
(modern physics) and ontological comprehension (Indian philosophy). While
Vaisesika cannot replace modern theory, its atomic theory highlights enduring
questions about the nature of matter, unity, and emergence that remain central to
foundational physics. Engaging with these ideas can enrich philosophical reflection
on particle ontology and the conceptual foundations of physics.
7. Conclusion
This paper has examined the technical correlations between Vaisesika atomic
theory and modern physics. Although the frameworks differ fundamentally in
methodology and formalism, there exist compelling structural analogies in the
notions of indivisible constituents, emergent properties, and interaction dynamics.
Interpreting Vai$esika within a physics-oriented analytic framework yields insights
into historical conceptions of matter and highlights the value of ancient intellectual
traditions in enriching contemporary discourse in the philosophy of physics.
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