Chapter - 1
INTRODUCTION
1.
Mandate


There was a discussion on the mandate of the Working Group and definition of ‘Mega Science Projects’ in the light of the discussions held earlier in the meeting of the Steering Committee on Science and Technology on the 19th June 2006 and the following was agreed.

(a) Mega-Science projects should appeal to the scientific curiosity of the researchers in search of answers to some of the important questions facing the world of science, and should be of interest to a large scientific community from various research groups within the country and outside.  
(b) Mega-Science projects would be very large in terms of outlays or the complexity involved. Thus a user group, institution or even individual countries would need to join hands with other similarly interested groups. Implementation of such projects would involve multi-institutional teams, including possible international collaboration.
2.
Modalities of Implementation and Benefits


There were also discussions regarding the modalities of implementation and the benefits that accrue by taking up and participating in such projects and the following emerged:

(i) Apart from the scientific facilities, there would be a need to bring together a large group of researchers who come from different institutions situated within the country and from different parts of the globe. This would entail the creation of an appropriate environment and infrastructure at the sites of mega - projects.

(ii) Even though it is recognized that these projects would be implemented with multi-institutional collaboration and management, it would be appropriate that the funding should be channelised through a mutually agreed host institution.

(iii) While the actual implementation of these projects would involve multi-institutional involvement, linking the projects to a broader academic framework would help sustain the research activities around these large facilities.

(iv) These kinds of projects have the advantage that they network a wide range of expertise from a range of different disciplines. This offers a new paradigm for exposing our young researchers to a more holistic training in research involving state-of-the-art techniques.

(v) One of the major benefits of implementing mega science projects is that it creates an exciting opportunity for our young scientists to participate in cutting edge research and attract them to science by offering meaningful post graduate or doctoral programmes, and at a larger level, it enhances the scientific culture in the country. Specifically, this could include organizing summer/winter schools, summer projects for B.Tech, projects for M.Tech students, and research programmes for students pursuing a Ph. D in science or engineering. Wherever necessary, funding for these activities can be provided by creating appropriate mechanisms under BRNS and DST.

(vi) Finally, these projects lead to direct technological gains for the country in terms of advanced technologies and equipment building, as well as development of expertise to take on similar projects in future that push the frontiers of technology.


In cases where India’s participation in international programmes is being sought, it is desirable that there should be a corresponding pre-existing Indian research or development programme which has considerable overlap and maturity. This will ensure that there is sufficient ‘feedback’ into our programmes and also enable the possibility of scientists from other countries to participate in such programmes in India, thereby creating greater opportunity for larger number of young Indian scientists to be exposed to their peers.  An example would be the Large Hadron Collider (LHC) project at CERN, which has generated considerable interest and excitement and several Indian scientists in a wide range of disciplines, have worked together with scientists from other countries. 


Similarly, when a major research facility is being built in India, it should be with some distinctive features with potential to meet the research interests of the larger scientific community, the world over. An example would be the GMRT which today attracts a steady stream of international researchers.


Since the typical project outlays would be very large, leading to higher per-capita expenditure, the decision of the projects should be preferably made by national consensus. An example would be the discussions held by the High Energy Nuclear Physics community. As a matter of fact, a large part of this report is based on these discussions. Such national level discussion involving scientists belonging to a particular area is crucial before a mega science project is launched.


To facilitate such discussions as well as to facilitate broader national level participation in international mega-science projects, DAE has created frameworks along with DST and through the DAE- UGC Consortium for Scientific Research.


India’s participation in ITER has already been approved by the Government. This had been discussed earlier in the DAE Science Research Council. The Institute for Plasma Research (IPR) would be the nodal institution for this project. In addition to projected commitments as part of our participation in the ITER project, a provision is being made to support research across the country in the area of plasma science and fusion technologies. (Details in Annex -2).


There would also be opportunities for Indian scientists to set up their experimental stations around some of the major research facilities abroad. Setting up such experimental stations enables greater access to our researchers and should be promoted wherever such proposals are cost effective.


The Working Group had sought inputs from all scientific departments and the various project proposals received were discussed. The following emerged.

(i) The inputs included some large projects like the induction of LCA, ALH into the Services, 10 Ton Airship, High speed trains, nano - and micro-technologies, Hydrogen economy etc. It was felt that these large projects are important for the country and should be supported. These should be considered ‘mega science’ from the national development perspective. These projects should be taken up by the concerned Ministries and Departments.
(ii) The proposal for a second intense photon source was discussed in detail, and it was felt that the INDUS-2 facility being set up by the Raja Ramanna Centre for Advanced Technology, (RRCAT) would meet most of the requirements. Of the thirty two beam lines which INDUS-2 can support, it would be possible to set apart ten to twelve beam line positions for setting up such dedicated facilities. Interested research groups could be funded by the DST, and RRCAT should provide exclusive space and services for these experiments. 

(iii) The proposal for an X-ray Free Electron Laser (XFEL) is included below in the High Energy and Nuclear Physics proposals.

The remaining projects were discussed and consolidated as follows:

(a) High Energy and Nuclear Physics  This includes:
(a) International Linear Collider  and related programs
(b) India based Neutrino Observatory (INO)
(c) National Radioactive Ion Beam Facility 
(d) Facility for Antiproton and Ion Research (FAIR)
(b) Astronomy based Research 

(c) National Hetero-structure Facility
The details of the above programmes are discussed in the next chapter and annexes.
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