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Current &  Future               

Facilities for India

ASTROSAT  
Launched by PSLV-C30 

September 28, 2015

Next Decade 

TMT            

LIGO-India    

SKA

Next 5 years 

ADITYA L1

telescope.htm


Funding Agencies

DST DAE ISRO UGC

IIA, ARIES, RRIé 

Research Projects

TIFR, NCRA, IOPé 

Research Projects 

Nuclear Programme

Universities,             

Inter-University 

Centres

MHRD

Space Programmes, 

Space Projects, ISRO 

Centres, PRLé

Large Projects are funded 

jointly by DST and DAE



Thirty Meter Telescope

Caltech                                

University of California            

Canada                                        

Japan

China                                            

India

telescope.htm


30m equivalent hyperboloidal 

primary mirror,                                 

492 segments,  1.44m each,   

Collecting area 655 sq m                

FOV 20 arcmin,                              

0.31 to 28 micron band pass                   

Angular resolution with AO ~7 mas   

36 segments, 

1.8m each 

Area 76m2

492 segments, 

1.44m each 

Area 655m2

The Primary Mirror



492 Segments

36 Segments



TMT

50m tall, 56m wide, 1430 tonnes moving mass 

of telescope, optics and instruments.  



TMT Segment Support Assembly

Actuators

Edge 

Sensors





Simulated near-IR 

image of the central 

17x17 arcsec of the 

Galaxy at TMT 

resolution





The TMT-India Partnership 

Indian Institute of Astrophysics

Lead Institute, TMT-India Centre

Inter -University Centre for                                          

Astronomy and Astrophysics

Aryabhata Research Institute of 

Observational Sciences

Other Research Institutes                                   

University Departments 



India-TMT role in the project

üEmphasis was given to WPs whose knowhow  could directly help to

take-up projects such as 10-12-m within the country. 
VM1 polishing

VM1 Control system 

ÁActuators

ÁEdge Sensors

ÁElectronics 

V Segment Support Assembly
(SSAs) 

V Mirror Coating:  

V Control Software    

VInstrument Development ïIRMS 

VTMT science Center-under proposal

Eswar Reddy



LIGO India

Direct Detection of 

Gravitational Waves



The Binary Pulsar 

1913+16           
Hulse & Taylor 1974

Orbital decay due to 

the emission of 

gravitational waves



20~10 /L m Hz-D

Principles of 

Detection

T. Sourdeep



Principles of 

Detection



Schematic of the Advanced LIGO Detector

4km x 4km               Ultra 

High Vacuum Pipe to  be 

Fabricated in India

10 mega -litres at    nano-

torr



LIGO 

Hanford

Northern 

Arm





The Reach of Advanced LIGO

Sensitivity        

10 x LIGO

Volume       1000 

x LIGO

Event Rate 

>>1000 x LIGO

A day in the life 

of A-LIGO ~     

A year in the life 

of LIGO



First Detection     

GW 150914





GW 150914



GW 150914



Global Network of Gravitational Wave 

Observatories

LIGO -LLO: 4km

LIGO -LHO: 2km+ 4km

GEO: 0.6km VIRGO: 3km

future: LCGT  3 km

TAMA/CLIO

Proposed LIGO-India 

provides almost the 

longest possible baseline T. Sourdeep

Time delay in 

milliseconds



Science Gain from Strategic Geographical Relocation

Source localization error
Courtesy:

S. Fairhurst

Detection confidence               

Duty cycle                            

Source  localization 

Polarization information


