Annex 4 

Astronomy based Projects

Optical Telescope


The optical/near IR community - specifically members of IIA, ARIES, TIFR, IUCAA - have been engaged in discussions on a large telescope in the 8 to 10 metre range, at a Himalayan site. The estimated time for the project is 10 years, and the cost of the order of 600 crores. Such a telescope would be comparable to the best available elsewhere and could explore the faintest and most distant objects in the optical and near- IR bands. Some members of the Indian community are already users of such telescopes elsewhere, but a national facility would serve and nurture a much larger community, especially if the universities are involved. Current XI plan projects like a 3m optical telescope (ARIES led) and 2m solar telescope (IIA led) could act to build up the core group which can plan and execute a major optical project. IUCAA has a key role since its 2m telescope already has a young core group and is the best platform to build a strong user community in the universities.

The Square Kilometer Array (SKA)


One of the proposals, from the NCRA-TIFR group, is to participate in the Square Kilometre Array, which will play the same role in the future of radio astronomy as the large international accelerators in particle physics. The project requires a scale which no single country can sustain, and should be located at the best site of which there are only a few in the world. The science itself is path-breaking, involving studies of the high red-shift universe, galaxies, pulsars and other objects with unprecedented resolution and sensitivity. SKA will address basic questions relating to cosmology, structure formation, star formation, compact objects like black holes and neutron stars, and magnetic fields. The SKA project has a major low frequency component and the GMRT is currently the best platform for exploring the issues relating to the ionosphere and wide field imaging, and radio frequency interference. This is one of the reasons why many groups from all around the world are not just using the GMRT but developing hardware and software for it in collaboration with NCRA-TIFR. NCRA-TIFR is already a signatory to the SKA MOU, a member of the international steering committee. Indian radio-astronomers have taken part in sub-committees relating to site selection, engineering, and science.

With this background, it is clear that there is a window of opportunity in the    XI and XII Plan for India to be a very significant partner in an international mega project - the SKA - in an area where there is already significant achievement and strength. Participation will imply major growth of the user community and building skills in areas like antennas/electro-magnetics, fast digital hardware, and advanced scientific software. The implied time scale is decadal (construction planned for 2012-2020), and investment if India becomes a full partner approximately 400 crores (estimated as a one-sixteenth share of a billion dollar plus project). It has already been made clear to the international partners that any Indian contribution has to be mainly in the form of contribution to the hardware / software, i.e an 'in-kind' contribution. Proposals for the GMRT upgrade are already part of the NCRA XI plan. However, serious participation by the Indian community in the build up to the SKA during the XI Plan period will need additional funding to the tune of approximately 20 crores. This includes contributions to the increasing international project office activity, interactions with technological partners in India, and prototype/ pilot activities, in antennas and software.

Space based Astronomy


In space based astronomy, ASTROSAT - with hard X-ray, soft X-ray, and UV capabilities - is in an advanced state and opportunities for smaller satellite based astronomy experiments have already been announced by ISRO. Some larger scale project being discussed in detail are a far IR space based observatory, and a 'supermonitor' with very wide X-ray wavelength coverage (originating from TIFR but with a wider base of participants) and an X-ray polarimeter (RRI). Given this wide range of possibilities, ISRO has taken the initiative to set up a centre for space instrumentation. This will enable groups with the science requirements to interact with experts in space technologies at the centre and define projects which are both scientifically fruitful and technically feasible/ optimal. The Chandrayan Mission is of course a space based mega-project but lunar science but is not included since this it now comes under direct in situ exploration rather than astronomy. 


While the different parts of the astronomy community are investing time and effort in planning these ventures, there are three points which are critical to their success.

a) These efforts should not be isolated, but part of a consensus evolved in the community through all groups coming together first with discussion papers and then a workshop, involving the funding agencies, from which a roadmap will emerge for the area on a decadal timescale. This is important because astronomy is already multi-wavelength and will become even more so in the future. While the facilities are distinct, the model should be one of a largely common user community.

b) These efforts presuppose a wider user community, some of whom will also join in the projects. With a lead time of five years, and a concerted plan, cutting across wavelengths and institutions, and involving the university community, this seems possible and indeed desirable. While a new monolithic structures are not needed, mechanisms for enhancing and formalising a more co-ordinated functioning of multiple institutions, such as those which have evolved in high energy physics, are highly desirable. 

c) All these projects involve significant technology development, and different models/ mechanisms are possible - working withing the science agencies like ISRO and DAE, within the universities / IIT's, and interaction with industry. All these should be vigorously explored, and co-ordinated when there is commonality, as in areas like digital hardware and software. The skills developed in these areas have wider national significance.
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