
 

 

1. Ligo-India Observatory – Science and Technology 
Recently, Larsen & Toubro (L&T), through its Heavy Civil Infrastructure (HCI) and Heavy 

Engineering (HE) verticals, secured a major order from the Department of Atomic Energy (DAE) to 
establish the Laser Interferometer Gravitational Wave Observatory (LIGO)-India.  

1. Background of the Project 
1. LIGO–India is a major scientific infrastructure project aimed at detecting gravitational waves, which 

are ripples in spacetime produced by extremely energetic cosmic events such as black hole mergers 
and neutron star collisions. 

2. The project is classified as a significant scientific order valued between ₹1,000–2,500 crore, 
representing a major investment in India’s research capabilities. 

3. It will be established at Aundha in Maharashtra, marking the creation of one of the world’s most 
advanced astrophysical observatories. 

4. LIGO–India forms part of India’s Mega Science initiatives, designed to strengthen the country’s 
presence in global frontier science. 

5. The project is expected to be completed within 48 months after construction begins. 

2. Institutional Collaboration 
A. Indian Scientific Institutions 
1. Raja Ramanna Centre for Advanced Technology (RRCAT) 

1. Located in Indore and known for expertise in lasers, accelerators, and vacuum technologies. 
2. Institute for Plasma Research (IPR) 

1. Based in Gandhinagar and involved in fusion research and advanced scientific 
instrumentation. 

B. International Collaboration 
1. The project is part of a global scientific partnership involving the LIGO Laboratory in the United States, 

which operates the original gravitational wave detectors. 
2. Academic and technical support is provided by- 

1. California Institute of Technology (Caltech) 
2. Massachusetts Institute of Technology (MIT) 

C. Government Agencies Involved 
1. Department of Atomic Energy (DAE) 
2. Department of Science and Technology (DST) 
3. These agencies are implementing the project with collaboration from the National Science 

Foundation (NSF), USA. 

3. Key Features of LIGO–India 
A. High-Precision Civil Infrastructure 
1. The observatory will require extremely vibration-sensitive construction. 
2. Even minor disturbances such as traffic vibrations or seismic activity must be minimized. 
B. Ultra-High Vacuum Beam Tube 
1. A central component is an 8-kilometre-long beam tube system arranged in two perpendicular arms. 
2. These tubes maintain ultra-high vacuum conditions, allowing laser beams to travel without 

interference. 



 

 

C. Laser Interferometer Technology 
1. The facility uses laser interferometry, where laser beams travel along the two arms and recombine. 
2. Passing gravitational waves cause tiny distortions in spacetime, changing the distance between 

mirrors by less than the width of a proton. 
3. These changes are detected through interference patterns of laser beams. 
D. Integrated Scientific Systems 
1. The facility will include advanced systems such as- 

1. Mechanical and electrical infrastructure 
2. HVAC systems for temperature stability 
3. Fire protection systems 
4. Vacuum monitoring and control systems 
5. Precision optical and laser instrumentation 

4. Global Network of Gravitational-Wave Detectors 
LIGO–India will become part of the global gravitational-wave detection network, improving detection 
accuracy and source localization. 
A. Major Existing Facilities 
1. United States 

1. LIGO Hanford Observatory 
2. LIGO Livingston Observatory 
3. Both contain 4-km arm interferometers. 

2. Italy 
1. Virgo Interferometer 
2. Operated by the European Gravitational Observatory (EGO). 
3. Has 3-km arms. 

3. Japan 
1. KAGRA Observatory 
2. An underground cryogenic gravitational-wave detector designed to reduce seismic noise. 

4. Germany 
1. GEO600 Observatory 
2. A 600-meter detector mainly used for developing new interferometer technologies. 

B. LVK Collaboration 
1. These observatories collectively form the LIGO–Virgo–KAGRA Collaboration (LVK). 
2. The network detects gravitational waves and confirms observations through multiple detectors. 
3. LIGO–India will significantly improve the triangulation capability of this network. 

5. Importance of LIGO–India 
A. Improved Detection and Localization 
1. Having detectors on different continents allows scientists to triangulate gravitational-wave signals. 
2. This improves the ability to locate the exact region of cosmic events in the sky. 
B. Advancement of Astrophysics and Cosmology 
1. The observatory will help scientists study- 

1. Black hole mergers 
2. Neutron star collisions 



 

 

3. Supernova explosions 
4. Early universe phenomena 

C. Development of High-End Technologies 
1. The project will enhance India’s capabilities in- 

1. Precision engineering 
2. Ultra-high vacuum technology 
3. Laser physics 
4. Advanced optics 
5. Big data analysis 

D. Strengthening India’s Scientific Infrastructure 
1. LIGO–India will be among the largest scientific research facilities in India. 
2. It will train scientists, engineers, and students in frontier research areas. 
E. Scientific Diplomacy 
1. The project deepens collaboration between India and leading scientific institutions such as Caltech, 

MIT, and NSF. 
2. It demonstrates India’s growing role in global “Big Science” collaborations similar to projects like 

CERN. 
F. Broader Significance 

1. Positions India as a major hub in global gravitational-wave astronomy. 
2. Supports the development of indigenous high-technology industries. 
3. Encourages international research cooperation and knowledge sharing. 

Source- https-//www.business-standard.com/markets/capital-market-news/l-t-bags-significant-order-for-ligo-india-

observatory-in-maharashtra-126022400298_1.html 
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