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LIGO -India project

Information about the observatory planned in India by LIGO -India

Gravitational waves produced by massive cosmic objects are very hard to detect, but this
could recently beachievedthroughthe developmentof cutting-edgetechnology.The Nobel-prize
winning groundbreaking discovery of gravitational waves by LIGQ #&ser| nterferometricGrawvi-
tational wave Observatory created ripples in the international scientific community and ushered in
a new eraof multi-messengerstronomy,and many Indian scientistscontributedto this achiee-
ment. India is joining the global effort by building the LIGO -India detectorin Hingoli, a
proposedMegaScience projecton Indian soil. The detector will complement the current global
network of gravitational wave detectors. This Indian initiative will develop multidisciplinaryteu
ting edge techology as well as statef-the-art theoretical knowledge and experimental facilities
through national and international collaborations.
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Left: Representative image of what the LIGOdia
observatory may look like (NOTE: final layout on completion
may differ)

U Aim of the project

Because of its geographic location and upgraded technology, the LIGda detector will
complement the existing international detector network and significantly improve thevide
tification of the location of gravitationalwave sourcesin the sky. The discovery of such
sources will enhance the knowledge of scientists worldwide in diverse fielddoindame-

tal Sciences (Theoretical Physics, Quantum Gravity, General Relativity, Astronomy and
Cosmology, Black Holes, Neutron Star§osmology,Dark matterand Dark energy, Multt
wavelength astronomy) as well as multidisciplinary fields of engineeriagd technology
(Optics, Lasers, Vacuum, Instrumentation, Quantum Clocks, Computing etc).

U Lead institutions
The following institutions play a lead role in the LIGOndia project:

i) The Directorate of Construction Services and Estate Management (DCSEM), Munsbai

involved in site acquisition and civil infrastructure and facilities

i) Inter-University Centrefor Astronomy and Astrophysics(IUCAA), Pune managessite

selection and survey, data analysis and computing facility as well as science and human
resource development
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iii) Institute of Plasm rci{IPR ndhinagahandlesvacuumsystems& mechanical
engineeringas well as implementation of control and data systems

iv) Raja Ramanna Centre for Advanced Technolo RRCAT), Indaseresponsible for
detector hardware documentation & piastallation, optics, detectorintegration,installation
and commissioning

U Funding

The project is funded by the Department of Atomic Energy (DAE) and the Department of
Science and Technology (DST), India, along with the National Science Foundation (NSF),
USA.

U The Detector
The LIGO-India detector is an interferometeran instrument thatan detect feeble distbr
ances caused by the passing of waves. The detectdt &shaped, each arm deng as4
km in length. Laser light passes

along the two arms, gets reflected b
mirrors at the two ends, meets at th
centre to produce a pattern theahanges
if any disturbance passes through i
The entire detector is kept suspende
inside an ultrahigh vacuum chamber t
minimize external disturbances such &
noise or temperature fluctuations.

-

x Why Hingoli?

Gravitational waves are very hard to detect a nd detectors required are among
the most sensitive in the world. After a detailed site survey by Gravitational Wave
Science experts, aided by the Geological Survey of India, Hingoli was selected as the
most suitable location for building the detector. An ideal location should be relativ  e-
ly isolated (to minimize disturbances), and yet have good accessibility by roadways,
air and railway to ensure regular communication with the lead institutions. More o-
ver, it should be less prone to frequent earthquakes. Hin goli satisfies these re-
guirements expected of a good site for gravitational -wave detectors.

Information about the impact on the social and economic sector of Hingoli

3 l " GEO600
;LIGO Hanford .

.LIGO Livingston

Operational
Under Construction
Planned




District due to the project

Building the LIGO-India detector as a part of amternational detector network will place
Hingoli on the global science map. Setting up the project will trigger a rapid infrastructure dleve
opment (e.g. roads, connectivity, medical facilities) in the region of international standards. The
detector will dso enhance national and international science tourism through its Visitor Centre as
well as proposed Science Centres in the region.

In order to catch elusive Gravitational waves, the LIGIQdia project requires cuttingedge
technology of world class in mitidisciplinary fields, such as:
- Laser Physics andechnology
- VacuumTechnology
- Optical Engineering
- SensorTechnologies
- QuantumClocks
- MechanicalEngineering
- Control and DataAcquisition Systems
- DataAnalysis
- High-PerformanceComputing
- Optical Engineering
The development othe projectwill thereforeleadto generalbettermentof educationat all levels. It
will also enable direct contact of local institutions with scientists from different fields, including
physics, chemistry, geology and biology (that doluhave an impact on agriculture).
The LIGO-India Education and Public Outreach Programme {EPO) isorganizingregularevents
in Hingoli to create awareness of the opportunities for students and plans to organize workshops
and training programmes fodeveloping a skilled gravitational wave science community neain-
tain and use the detector.

Activities of LIGO -India
In order to createawarenessabout the global .
impact and future prospects of the project thatts LlGO-lndIa EPO
Hingoli on the global map, frequenévents arecon- o sy
ductedin the Hingoli district for teachers and st aCt|V|t|eS
dents by LIGOIndia Education and Public Out-
reach (LI-EPO) Programme, such aScience and
Astronomy workshops in schools andtalks by 5:;:';":;:" University || 8 | suevorting | Maintaining
. . . i rksh v d Coll sessions local positive
scientists at University and Colleges. There ar o e and astronomy media
. . #t schoha talksby amateur enthusiasts J§ presence of
regular public skywatching events as well as aa: ;’i‘l"::g scientists ¥ astronomy | toforma | the project
teur astronomy meetings, supporting local astronor psethes. | o

enthusiasts.
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