India’s Scientific Renaissance:
A Journey of Indigenous Innovation

UNFOLDING ACHIEVEMENTS IN SCIENCE, TECHNOLOGY, AND INFRASTRUCTURE (1948-2000)
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Post-independence, India faced a dual challenge: the need for rapid modernization and the necessity of self-
reliance in a geopolitically complex world. This is the story of how a nation moved from dependence to mastery.




The Vision: Cultivating
a Scientific Temper

In the wake of independence, Prime Minister Pandit
Jawaharlal Nehru established the Indian Atomic
Energy Commission (10th August 1948) with a clear

mandate: to harness science for the nation’s progress.

THE GOALS

® Produce electricity from atomic energy
® [ncrease food grain yield and longevity
® Develop nanotechnology

Key Milestone

1956: Establishment of ‘Apsara’, the
first nuclear reactor functioning on
atomic energy.

Dr. Homi Bhabha | First Chairman of the
Atomic Energy Commission and architect of
India’s nuclear programme.



Powering the Nation: The Atomic Ecosystem
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The Nuclear Power Corporation
of India Ltd. (NPCIL)

Formed in 1987 to master safe, cheap, and
environmentally profitable power generation.

Key Achievement: Dhruva (1985)

A completely Indian-made nuclear reactor at
Trombay. Uses uranium fuel to produce 350
radioactive substances essential for
industry, agriculture, and medicine.

Kalpakkam Innovation

Successfully utilizing Thorium for power
generation.



The Strategic Pivot: Pokhran-1I

CLASSIFIED RECORD: PROJECT SMILING BUDDHA — Key Figures
Record Details T, -
e Date: 18th May 1974 |z | |
¢ Location: Pokhran, Rajasthan E e o oewc Il
e Codename: Smiling Buddha %}-\_} 70 my i
e Event: First successful nuclear test R N MaNgw—
(Peaceful Nuclear Explosion). == = =l it |

Dr. Homi Sethna

Geopolitical Context & Doctrine (Chairman, AEC)

Geopolitical Context: A response to regional instability, China's nuclear capability, and
Pakistan's weaponization efforts.

Doctrine: Strictly ‘Peaceful Purposes’.

: AN
The Fallout: The International Response
The USA refused to transfer technology for defence, space research, and communications.

Impact: Immediate international isolation. Dr. Raja Ramanna
(Director, BARC)




Indigenous Defence:
The Rise of DRDO

Response to Sanctions: Following US technology

denial in 1974, India adopted a policy of absolute
self-reliance.

Organization: The Defence Research and
Development Organisation (DRDO), established in
1958, accelerated the Integrated Guided Missile
Development Programme (IGMDP) after 1983.

Global Status: India joined the ranks of the USA,
USSR, France, China, and Germany as a missile-
capable nation.

Dr. A.P.J. Abdul Kalam | The ‘Missile Man’ of
India and Father of the missile programme.




The Arsenal: Integrated Guided Missile Development

PRITHVI (1988)

AGNI (1989)
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* Type: Surface-to-surface ballistic
+ Range: 150-300 km

- » Payload: 500-1000 kg

| (Nuclear capable)
* Variants: Army, Air Force, Navy
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AGNI (1989)

» Type: Strategic Ballistic Missile

+ Range: 700 km (Agni-1)

* Purpose: Deterrence & Border
Security
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AKASH (1990)
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AKASH (1990)

» Type: Surface-to-air
+ Speed: Supersonic
» Range: 30 km

» Payload: 720 kg

NAG

« Type: Anti-tank Guided Missile
¢ Tech: "Fire and Forget”

* Target: Enemy Armour




Pokhran-II: Cementing Nuclear Status
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Date: 11th May 1998
(National Technology Day)

Event: Three simultaneous tests,
including a Hydrogen Bomb.

Prime Minister’s Assurance:
“No First Use” doctrine
established.

The Consequence:

Immediate economic sanctions

imposed by the USA.

The Reality:
Despite sanctions, India achieved total
self-sufficiency in strategic deterrence.



Reach for the Stars: The Birth of ISRO
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Launch Center 1969
Center (Kerala).

First research

rocket launched

under NCSR.

Significance:

Launch of
iIndigenous
rocket
'‘Rohini-75".

Proved Indian scientists could indigenously
build a satellite and control it from Earth.

O

15 Aug
1969

ISRO Established.
HQ: Bengaluru.
Space Station:
Sriharikota.

O

1975

Aryabhatta.
First Indian
Satellite
launched.




Satellites for Development: Bhaskar & APPLE

BHASKAR (1 & 2) APPLE

e Years: 19/9 & 1981 e Name: Ariane

i Passenger Payload
e Mission: Remote

: Experiment
Ban=Ing e Year: 1981
e Impact: Mapping the e Achievement: First
earth’s bowels for completely
minerals, indigenously built
oceanography, communication
forestry, and water satellite.
FESErves. o Utility: Education &
Emergency

Telecommunications.




The INSAT Revolution

INSAT-1B (1983) transformed daily life.
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Connectivity Disaster Management Telemedicine Broadcast
Connected 207 Cyclones/Storm prediction & Linked rural Primary Health Revolutionized Television

Akashwani stations. Search/Rescue coordination. Centers to super-specialty hospitals. & Weather forecasting.



The Telecom Transformation

The Logistics (1972)

Pincode system
organizes 9 regions.

The Wire Era
(1963-1980s)

Telex in Devanagari
script (1969) &
STD/ISD (1976).

The Institutions

VSNL (Internet),
MTNL (Cities),
BSNL (Consumer
Services).

—— Key Figure:
Sam Pitroda

The Mobile Leap
(1994)

Private service begins.
Cost:X17/min.
Handset: ¥45,000.



Tracks of Progress: Railway Engineering

Chittaranjan Locomotive Works Diesel Locomotive Works
(WB): Steam, Electric, Diesel. (Varanasi): First Diesel engine.
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: Export Markets:

Sri Lanka,
Bangladesh,

Tanzania,
:@ Vietnam.
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Modernization Milestones

® 1984: Computerized Reservation System (Delhi).
® 1984: Kolkata Metro System.



Engineering Marvel: The Konkan Railway
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Bridges: 2,000+
(Tallest: Panval 64m)

Start Date:
1998

States Covered:

Maharashtra, Goa,
Karnataka, Kerala.

Key Tech:

Anti-collision
sensors for landslide
detection.

Visionary:
E. Sreedharan
(Metroman).



Fueling the Engine: Energy Independence

Organization: ONGC
(ESLA956).

Tech Transfer: Russian
scientists assisted the
drillship Sagar Samrat
in the first offshore dig.

Milestone: Bombay

High Discovery (1974). Impact: Contributed

38% of total mineral
oil production.

Archival Modernism



India in the 21st Century

| |,H ?D.ELEJ
Atom —,

@)

1,_ N Y ) = | [P r
- f _ | h J 2000+
: | 3
® From Aid Recipient ® From Technology Denial ® From Isolation to
to Global Exporter. to Indigenous Deterrence. Space Leadership.

A nation committed to using technology for peace and the welfare of the common citizen.



