
Achievements of Ancient Indians in Physics

“India is at the origin of everything; intellectually, religiously or politically where even the Greek 
heritage seems pale in comparison” : Albert Einstein









Ancient Indian theories lacked an empirical base, but they were brilliant imaginative explanations of the physical 
structure of the world, and in a large measure, agreed with the discoveries of modern physics.
– A.L. Basham, Australian Indologist

The two schools of Nyaya and Vaisheshika are two important Vedic 

texts which throw light on contemporary science, especially 

astronomy and physics, in the Vedic era.

“ज्ञानं न पुरुष तंत्र ंक ंतु वस्तु तंत्र”ं

Knowledge is not dependent on the person, 
but on the object.
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Subhash Kak and Raja Ram Mohan Roy studied Vedic texts and brought out 
some interesting aspects of physics described in various Vedas, as 
summarized below.
1. Energy and mass are equivalent.
2. Both heat and light radiation are a manifestation of energy.
3. Light comprises discrete particles.
4. A particle also has a wave nature, called the wave-particle duality now.
5. Radiation has wave nature.
6. A wave can be absorbed, reflected or refracted by certain materials.
7. Space-time constitutes a frame of reference in which the physical universe 
exists.
8. All the physical elements are made of discrete and distinct paramanus 
(atoms).



Matter:

▪ The Nyaya-Vaisheshika system recognized nine elements or substances, 

namely earth, water, fire, air, ether, time, space, soul, and mind that 

are responsible for the formation of the universe as well as the evolution 

of life. Atomic particles take part in the physical and chemical reactions 

between different substances (Padarthadharma Sangraha). 

▪ In the process of creation of matter, energy is conserved (Samkhya). The 

property of the matter (Satva), the principal activity of matter (Rajas) and 

inactivity (inertia) of matter are recognized in Samkhya philosophy. 

Integration and disintegration of matter are basically atomic phenomena 

[6-8].

▪ It is well known now that matter exists in four different forms: solid 

(Earth), liquid (Water), gas (Air), and plasma (Fire).



A Theory of Atom ▪ One of the notable scientists of the 
ancient India was Kanad who is said to 
have devised the atomic theory 
centuries before John Dalton was 
born. 

▪ He speculated the existence of anu or 
a small indestructible particles, much 
like an atom. 

▪ He also stated that anu can have two 
states — absolute rest and a state of 
motion. 

▪ He further held that atoms of same 
substance combined with each other 
in a specific and synchronized manner 
to produce dvyanuka (diatomic 
molecules) and tryanuka (triatomic 
molecules).

Maharishi Kanada – Father Of Atomic Theory

6th – 2nd century BCE
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As Aryabhatta explained the irrational Pi (π) in his book Aryabhatiya as he writes,

caturadhikaṃ śatamaṣṭaguṇaṃ dvāṣaṣṭistathā sahasrāṇāmayutadvayaviṣkambhasyāsanno vṛttapariṇāhaḥ

it means, “add 4 to 100, multiply by 8, and then add 62,000. By utilizing this rule, the circumference of a circle with 
the diameter of 20,000 can be approached”.



40,007.863 km



The Heliocentric Theory
• Mathematicians of ancient 

India often applied their mathematical 
knowledge to make accurate 
astronomical predictions. The most 
significant among them was Aryabhatta 
whose book, Aryabhatiya, represented 
the pinnacle of astronomical knowledge 
at the time. 

• He correctly propounded that the Earth 
is round, rotates on its own axis and 
revolves around the Sun i.e the 
heliocentric theory. He also made 
predictions about the solar and lunar 
eclipses, duration of the day as well as 
the distance between the Earth and the 
Moon.



Baudhayan was the first one ever to 
arrive at several concepts in 
Mathematics, which were later 
rediscovered by the western world. 
The value of pi was first calculated 
by him. As you know, pi is useful in 
calculating the area and 
circumference of a circle. What is 
known as Pythagoras theorem 
today is already found in 
Baudhayan’s Sulva Sutra, which was 
written several years before the age 
of Pythagoras





Bhaskaracharya Bhaskaracharya was the leading light of 12th Century.
 His famous book Siddanta Shiromani is divided into four sections: Lilavati 
(Arithmetic), Beejaganit (Algebra), Goladhyaya (Sphere) and Grahaganit 
(mathematics of planets). 
A 12 century born, Indian mathematician and Astronomer Bhaskaracharya or Bhaskara II should 
be credited for the formulation of laws of gravity.



गुरुत्वाकर्षण का सिद्ाांत

• गुरुत्वाकर्षण का सिद्ाांत भी 1200 वर्ष पहले भारतीय गणितज्ञ भास्कराचायष ने बताया था।
उन्होंने यह स्पष्ट ककया था कक गुरुत्वाकर्षि एक सावषभौम बल है जिसके प्रभाव से कोई
द्रव्यमान अन्य द्रव्यमान की ओर आकर्र्षत होता है। सूयष का गुरुत्वाकर्षि बल सभी ग्रहों
को उनकी कक्षाओं में बनाए रखता है। पथृ्वी भी गुरुत्वाकर्षि बल के कारि सूयष का
पररभ्रमि करती है। उन्होंने मौललक रूप से आयषभट्ट द्वारा ललखा गए 'सूयष लसद््ांत' में भी
गुरुत्वाकर्षि के ननयमों का लेख ककया था।

• यहाां िूयष सिद्ाांत िे कुछ श्लोक है जो बताते हैं कक गुरुत्वाकर्षण कैिे कायष करता ह:ै

• मारुचलो भूराखला स्वभावतो यतो

• सवसचत्रवत्वस्त ुशक्तत्यः

• - (लसद््ांत लिरोमणि गोलाध्याय-भुवनकोि -5) 



Aakrishtishaktishch mahi taya yat khastham Guru swabhimukham swashaktya.

Aakrishyate tatpatateev bhaati Samesamantaat kwa patatviyam khe.

—(Siddhanta Shiromani Golaadhyay-Bhuvankosh –6)

आकृसतशसिश्च मसह ताय यत् खस्तां गुरु स्वासभमखुम ्स्वशक्तत्य ।

आकृष्यते तत्पटतेव भासत िममांतात क्वा पटत्वयम खे।
प्रत्येक वस्तु पृथ्वी की कायाषकर्षण शसि के कारण पृथ्वी पर सगरती ह।ै यह शसि ही िूयष, पथृ्वी, चंद्रमा 

और नक्षत्रों को आकाि में खडा रखती है।
This means that the earth has the power of attraction. So, it attracts heavy things towards 

itself and because of the attraction, they fall to the ground. But, when an equal power or 

strength pulls from all directions in the sky, then how can a thing fall? This means that 

the planets stay in the sky without any support because the gravitational powers of the 

various planets maintain the balance.

आज हम कहते हैं कक न्यूटन ने िबिे पहले पृथ्वी की गुरुत्वाकर्षण शसि की खोज की थी, लेककन 
उनसे 550 साल पहले भास्कराचायष ने इसके बारे में बताया था।







Prof Burghes 
Brown University







16 वीं सदी में रहने वाले तुलसीदास सबसे सटीक अनुमान दे सकते थे िो 20वीं सदी के खगोलर्वदों के अनुमान के बहुत 
करीब है। बचपन में हनुमान सूयष को पका हुआ आम समझकर उसे पकडने के ललए कूद पड।े हनुमान चालीसा का 18वााँ 
श्लोक कहता है

                   युग-िहस्र-योजना परा भानु लील्यो तासह मधुर फल जानु

भगवद गीता के अनुिार, ब्रह्मा के एक ददन को कल्प कहा िाता है और यह 1000 युगों के बराबर होता है और इसके बाद 
इतनी ही अवध् की रात होती है।

िहस्र-यगु-पयषन्तमहायषब्रह्मणोसवदःु
रासत्र युग-िहस्रान्तमत े'हो-रात्रत्र-ववदोजानः।'

1 युग = 4,320,000 वर्ष = 12000 ददव्य वर्ष
(1 ददव्य वर्ष = मानव गिना के अनुसार 360 वर्ष)
हनुमान चालीिा के उपरोि श्लोक के अनुिार, सूयष और पथृ्वी के बीच की दरूी है:
युग-सहस्र-योजना = 12000 x 1000 योजन
योजन दरूी का एक वैकदक माप है और लगभग 8 मील के बराबर होता है (14वीं सदी के र्वद्वान परमेश्वर, दृग्गननता प्रिाली के
प्रवतषक के अनुसार)। और 1 मील = 1.60934 ककलोमीटर.
हनुमान चालीसा में प्रस्तुत गिना के अनुसार सूयष और पथृ्वी के बीच की दरूी 12000 x 1000 योजन= 96 मिमियन िीि
153.6 मिमियन क िी, िो आ्ुननक वैज्ञाननकों की गिना के काफी करीब है।
Earth / Current distance from sun     149.60 million km





VARAHMIHIR



Motion:

▪ The Vaisheshika recognized motion as an inherent property of matter. 
Prasastapada (600AD) classified motion into twelve different types [4] that 
include rectilinear motion, curvilinear motion (gamana), rotatory motion 
(bhramana), and vibratory motion (spandana). 

▪ He differentiated between impressed motion (samskara) and the three types 
of samskara – vega (momentum/persistent tendency), bhavana (mental 
impression), and stithisthapaka (elasticity). 

▪ Prasastapada believed that when a body falls under the influence of gravity, 
the motion is due to gravity as well as samskara. Samskara persists till the 
motion lasts.

▪ Since the Vaisheshika did not explore the subject further, 
they did not arrive at the logical expression which was later 
given mathematically by Newton as F=m.a.



Space and time:

• Vachaspati Misra (840AD) in his Nyayasuchi-Nibandha, states that the position 
of a particle in space could be calculated by assuming that its motion takes 
place relative to another particle and measuring it along three (imaginary) 
axes. Eight centuries later Rene Descartes (French, 1644AD) introduced the 
Cartesian coordinate system which is still in use.

• Bhaskaracharya (1150AD), in his Siddhanta Shiromani and Ganitadhyaya, gave 
an expression for the average velocity of an object as v=s/t where‘t’ is the time 
taken by it to cover a distance‘s’ with the average velocity ‘v’. 

• According to Bhaskaracharya, the instantaneous position of a planet is 
determined from its position at two successive instants of time, assumed to 
move with a uniform velocity.



Elasticity:
Deformation of a substance by application of a force and regaining of its original shape after 
the force is withdrawn were well known in ancient India. The Vaisheshikas were familiar with 
the concept of elasticity (stithisthapaka) as a type of samskara, and the property of dense 
materials comprising closely packed molecules. Displacement of these molecules gives rise to 
the property of elasticity of a substance which makes its material to regain its original shape 
after the applied force is withdrawn.

Fluidity:
Ancient Indians described a fluid as “An extremely subtle, supernatural fire that imparts the 
property of fluidity to water atoms”. Prasastapada visualized fluidity as a property of water, 
earth and fire, expressed by the act of flowing just as gravity manifests by falling down of a 
body towards the earth’s surface.

Viscosity:
Viscosity (sandrata) is the property that causes cohesion between water molecules and the 
smoothness of water itself. It was thus seen as an operative cause of conjunction. According to 
physics, viscous fluids can hold the fluid molecules together withstanding finite velocities.



Surface Tension:
The cause of surface tension/capillary motion (abhisarpana) was unknown and 
unseen (adrshta) but the ancient Indians were fully aware of this phenomenon. 
Sankara Misra (1500AD) gave two examples of this phenomenon in his treatise 
Upaskara as follows:

1. The ascent of sap from root to stem and eventually to the branches and leaves 
of a plant, and
2. The ability of liquids to penetrate through pores of porous vessels, such as 
earthen pots made of clay.





Speed of Light































Time Dilation
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