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The Primary Mirror
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30m equivalent hyperb

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 ma




Keck
36 Segments
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TMT

Ritt(':helyc;cmétien l f/15 final focal ratio
optical de WIRC .
P NFIRQ??{_ NIRES-B

PEI = surface 20m
3.1m convex ¢ ertiary mirror
hyperboloidal | e

secondary mirre

30m hyperboloid: grcmin field
f/1 primary mirror MIRESNY rew

MIRAO {‘” o < 2 m diameter
Flat 2.5m x 3.5m “ P .4

tertiary mirror — ald curvature
dius 3.01m

50m tall, 56m wide, 1430 tonnes moving mass
of telescope, optics and instruments.



TMT Segment Support Assembly
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The TMT-India Partnership

Indian Institute of Astrophysics
Lead Institute, TMIIndia 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 Eswar Reddy

U Emphasis was given to WPs whose knowhow could directly help
take-up projects such as 1aL.2-m within the country.

The M1 Optics System Contains:
« 492 Primary Segment
Assemblies (PSAs)
* Spare Segments




LIGO India

Direct Detection of
Gravitational Waves



The Binary Pulsar
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Hulse & Taylor 1974
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Principles of

Detection




Schematic of the Advanced LIGO Detector

+—

End mirrors

High Vacuum Pipe to
Fabricated in India

10 megalitres at nane
torr

4km x 4km Ultri
MW

Fabry-Perot Cavity

A Input mirrors

Beam- / <

splitte 1.0MW

Nd:YAG laser Power Recycling

Fabry-Perot Cavity
A =1064nm Mirror ‘

Signal Recycling
Mirror
To Photodetector



LIGO
Hanford

Northern
Arm




Initial detector
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The Reach of Advanced LIGO

Sensitivity
10 x LIGO

\Volume 100C
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



Strain (1072%)
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GW 150914
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GW 150914

Primary black hole mass
Secondary black hole mass
Final black hole mass
Final black hole spin
Luminosity distance

Source redshift z




Global Network of Gravitational Wave
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Science Gain from Strategic Geographical Relocation
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