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Abstract
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rtam ca satyam cabhiddhattapaso 'dhyajayata | tato ratryajayata tatah samudro arpavah Il

Rgveda 10.190.01

The Vedic worldview presents a comprehensive framework integrating metaphysics,

natural philosophy, and epistemology. Radhakrishnan (1923:80) observes, "The world

is no more a chaos representing the blind fury of chance elements, but is the working

of a harmonious purpose". At its core are the fundamental principles of Rta and Satya
that define the structure and functioning of the cosmos.

Modern science has developed through rigorous empirical methodologies, evolving
from classical physics to quantum mechanics and relativity. Newton established
deterministic laws governing motion and gravity, while Einstein (1921:112) 'redefined
space and time as a unified continuum".

Quantum mechanics introduced a fundamental break from classical causality: Neils
Bohr asserted that "the dynamical equilibrium of the systems in the stationary states
can be discussed by help of the ordinary mechanics, while the passing of the systems
between different stationary states cannot be treated on that basis" (Bohr, 1913, p. 7).
This paper argues that a dialogue between Vedic cosmology and modern physics reveals
deep structural parallels that can enrich both traditions.
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1 Indological Foundations
1.1 Rta (=&d): The Cosmic Order

Rta represents the cosmic order governing all phenomena. As Radhakrishnan
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(1923:78) explains, "This conception must have been originally suggested by the
regularity of the movements of sun, moon and stars, the alternations of day and of
night, and of the seasons". He further states that “R¢a denotes the order of the world.
Everything that is ordered in the universe has Rta for its principle” (1923:79). The
Rgveda emphasises Rta as the underlying force upholding both natural and moral
dimensions of reality. Radhakrishnan (1923:80) observes that "what law is in the
physical world, that virtue is in the moral world" Etymologically, Yaska in his Nirukta
traces the root of Rta to Vr (to go, to move), signifying ordered movement aligned
with modern understanding of physical laws.

1.2 Satya (§): The Principle of Truth and Being

Satya represents truth, reality, and the essential nature of existence. The Rgveda
declares, “Ekam sat, vipra bahudha vadanti” (Truth is one, the wise call it by many
names) (Rgveda 1.164.46). Radhakrishnan (1923:79) explains, “Rta ... is the satya or the
truth of things. Disorder ... is falsehood. The good are those who follow the path of
Rta, the true and the ordered.”. Etymologically, Yaska derives Sat from Vas (to be, to
exist), revealing that truth is not merely propositional correctness but a mode of being.

1.3 Kala (=%w): The Nature of Time

The Vedic concept of Kala integrates linear, cyclical, and transcendental dimensions.
The Atharvaveda (19.53-54: Kalasukta) describes Kala as the first cause governing all
cosmic processes. Vedic thought distinguishes linear (krama) and cyclical (avartana)
time, with four yugas constituting cosmic epochs. Einstein's relativity abolishes absolute
time: “We thus arrive at the important result: Events which are simultaneous with
reference to the embankment are not simultaneous with respect to the train... Every
'reference-body' has its own particular time” (Einstein, 1921:32). Cyclic cosmological
models, such as those proposed by Steinhardt and Turok (2002), suggest “an endless
sequence of cosmic epochs each beginning with a 'bang' and ending in a 'crunch'”—a
direct analogue to Vedic cyclic time.

1.4 Prana (wo): The Vital Energy

Prapa is the vital energy permeating all existence. Radhakrishnan (1923) notes that
“Prana is hailed as a life-giving principle of nature”. The Vedic tradition categorises
Prapa into five principal divisions: prapa (inhalation), apana (elimination), vyana
(distribution), udana (upward motion), and samana (harmonisation). Yaska's Nirukta
explains Prapa from Van (to breathe, to live).

1.5 Brahman (s1&): The Universal Consciousness

The Upanisads introduce Brahman as the ultimate, unchanging reality, characterised
by nirgupa (without attributes) and sagupa (with attributes). As Radhakrishnan
(1923:102) states, "Brahman is the fundamental principle that underlies all phenomena,
transcending and including the world of appearances". The notion of Brahman as
non-dual consciousness resonates with interpretations of quantum mechanics assigning
a fundamental role to the observer (Penrose, 2004:21).

1.6 Dharma (&%): The Principle of Sustained Order

Dharma encompasses the inherent nature of reality, moral law, and cosmic order.
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The Rgveda and Upanisads emphasise that "the maintenance of Dharma is essential for
cosmic harmony" (Radhakrishnan, 1923: 90). As Radhakrishnan explains, "Dharma is
the binding force that holds the universe together, much like the laws of conservation
in physics" (Radhakrishnan, 1923:90).

1.7 Geometry and Algebra in Vedic Cosmology

The Sulbasiitras provide geometric instructions for oblation-altars, containing the
earliest known formulation of the so-called Pythagorean theorem (Baudhayana Sulba
Sutra1.12) and approximations of m. Algebra, systematised in works like the Bijaganita,
reflects a worldview where numerical relations mirror cosmic order.

2 Modern Scientific Paradigms
2.1 Relativity and the Nature of Space-Time

Einstein's special relativity (1905) introduced space-time as a four-dimensional
continuum where time dilates and lengths contract. General relativity (1915) established
gravity as spacetime curvature caused by mass-energy. Vedic cosmology similarly
emphasises the interdependence of time, space, and energy. The Vedic concept of Yuga
cycles mirrors oscillatory models in modern cosmology (Steinhardt & Turok, 2002:89).

2.2 Quantum Mechanics and the Nature of Reality

Quantum mechanics introduces uncertainty, probability, and wave-particle duality.
According to the Copenhagen Interpretation, as articulated by Niels Bohr, "the act of
observation alters the state of the quantum system" (Bohr, 1958:47). Vedic philosophy
contains parallel ideas regarding Maya (illusion) and the role of consciousness. The
Yoga Vasistha portrays the universe as a manifestation of consciousness, aligning with
Penrose's view that "consciousness is not merely a byproduct of neural activity; it is
intertwined with the fabric of the cosmos" (Penrose, 2004:21).

2.3 The Big Bang and Vedic Cosmogenesis

The Big Bang Theory describes the universe emerging from an initial singularity.
The Nasadiya Sukta (Rgveda 10.129) describes a pre-creation state of undifferentiated
potential, resembling quantum vacuum fluctuations. The cyclic universe model
(Steinhardt & Turok, 2002:89) echoes the Vedic view where "the universe is eternally
regenerating” (Radhakrishnan, 1923:95).

2.4 Scientific Reductionism vs. Vedic Holism

Science employs reductionism, breaking down phenomena into smallest
components. Vedic thought embraces holism, viewing the universe as an
interconnected system. Werner Heisenberg observed that "the act of observation
fundamentally alters the state of the observed system, challenging the classical notion
of objective reality" (Heisenberg, 1927:89). Penrose writes, "the universe undergoes
infinite cycles of expansion and contraction, mirroring ancient conceptions of cosmic
rhythms" (Penrose, 2010:156).

3 Comparative Philosophy: Vedic Epistemology and Scientific Inquiry

The Vedic system is built upon pramapa (9H19), meaning "valid means of
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knowledge." Gautama's Nyaya accepts four principal pramanas: pratyaksa (perception),
anumana (inference), upamana (comparison/analogy), and sabda (verbal testimony).
As Radhakrishnan explains, “Pramapa is the means by which we attain correct
knowledge and avoid error" (Radhakrishnan, 1923, Vol. 1, p. 58).

3.1 Pratyaksa (99%): Direct Perception

Pratyaksa is knowledge derived from direct sensory contact. In Nyaya, pratyaksa is
of two kinds: Jaukika (ordinary) and alaukika (extraordinary, including yogic intuition).
As Einstein wrote, "The whole of science is nothing more than a refinement of everyday
thinking"  (Einstein, 1921:32). Nyaya distinguishes between nirvikalpaka
(indeterminate) and savikalpaka (determinate) perception, anticipating modern
understanding of perception as a constructive process.

3.2 Anumana (3q9¥): Inference

Anumana is knowledge derived from inference, moving from a /inga (sign) to the
lingin (thing signified). Nyaya distinguishes three types: piirvavat (cause to effect),
sesavat (effect to cause), and samanyatodrsta (from observed similarity). As Penrose
notes, “we infer the existence of a singularity from the behaviour of light rays”
(Penrose, 2004:672).

3.3 Upamana (St9): Comparison and Analogy

Upamana is knowledge obtained through comparison or analogy. In scientific
practice, analogy is a powerful heuristic. The wave-particle duality was developed
through analogies with classical waves and particles. Feynman's path integral
formulation drew an analogy between quantum amplitudes and classical actions
(Feynman, Hibbs & Styer, 2010:29).

3.4 Sabda (¥=): Verbal Testimony

Sabda is knowledge derived from reliable verbal testimony. In Nyaya, sabda is
accepted when the speaker is trustworthy (apta). In modern science, sabda operates
through peer-reviewed literature and expert communication. Feynman remarked,
"Science is the belief in the ignorance of experts" (Feynman, Hibbs & Styer, 2010:56),
but scientific knowledge is built on trust in published results.

3.5 Arthapatti (stafaf): Postulation

Arthapatti is knowledge derived from postulating an unobserved fact to explain an
observed contradiction. The neutrino was postulated by Pauli to explain energy
conservation in beta decay. Dark matter is postulated to explain galactic rotation
curves. As Lemaitre noted, "the beginning of the world from the point of view of
quantum theory" required postulating a primeval atom (Lemaitre, 1931, p. 706).

3.6 Anupalabdhi (3u{®): Non-Perception

Anupalabdhi is knowledge of non-existence through non-perception. The
Michelson-Morley experiment's failure to detect the luminiferous ether led to special
relativity. The contemporary scientific criterion of falsifiability rests on the logical
power of non-perception to establish absence.
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3.7 Sambhava (¥%9): Possibility or Equivalence

Sambhava is knowledge derived from recognition of equivalence or possibility. The
equivalence of mass and energy (E = mc?) exemplifies sambhava. Einstein's unification
of space and time into spacetime (Einstein, 1921:134) also exemplifies this principle.

3.8 Aitihya (¥®): Traditional Testimony

Aitihya is knowledge derived from long-standing tradition. The Copernican
revolution rejected established aitihya (geocentrism). In this paper, aitihya is relevant
to the transmission of Vedic cosmological ideas through oral tradition for millennia.

3.9 Condensed Consideration: The Four Core Pramanas

Gautama's Nyaya identifies four essential pramanas: pratyaksa, anumana, upamana,
and sabda. These correspond directly to scientific methodology: (1) empirical
observation, (2) hypothesis testing, (3) analogical reasoning, and (4) peer-reviewed
literature. The supplementary pramanas are understood as special cases: arthapatti as a
form of anumana, anupalabdhi as application of pratyaksa, sambhava as upamana or
anumana, and aitihya as derivative sabda.

3.10 Pramanas and the Scientific Method: A Synthesis

Both systems begin with observation (pratyaksa), employ logical inference
(anumana), use analogy (upamana), rely on testimony (sabda), postulate unseen entities
(arthapatti), consider negative evidence (anupalabdhi), recognise equivalence
transformations (sambhava), and treat tradition as provisional (aitihya). As Heisenberg
noted, "the very act of measurement alters the state of the observed system"
(Heisenberg, 1927:94)—a statement intelligible within pratyaksa and anumana.

4 Conclusion: Towards an Integrated Framework

This paper lays the theoretical groundwork for comparative analysis of Vedic
cosmology and modern physics. Section 1 explicated Rta, Satya, Kala, Prana, Brahman,
and Dharma. Section 2 reviewed relativity, quantum mechanics, Big Bang cosmology,
and reductionism. Section 3 provided detailed exposition of Vedic epistemology
through the eight pramanas, with condensed focus on the four Nyaya pramanas.

The central finding is that, despite differences in methodology and language, Vedic
cosmology and modern physics share a common quest for universal principles,
recognition of the observer's role, and openness to cyclic and non-linear models of
time.
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