PAGE  
10

Enhancing Research in the Physical Sciences in Sri Lanka via ICTP Programs – A Draft for Discussion
By 
Lareef Zubair, Earth Institute at Columbia University
 and 

Lakshman Disssanayake, Director, Post-Graduate Institute of Science, 
University of Peradeniya. 
Summary

A review of the accomplishments of Sri Lankan scientists and their participation in the International Centre for Theoretical Physics (ICTP) left its Director Prof. K.R. Sreenivasan, feeling that Sri Lanka should be doing better at Sciences. There are many Sri Lankan scientists who are productive outside the island but their productivity within has been labored.  In response, we have tried to develop modest suggestions to ICTP alumni as to how Sri Lankan Sciences may take migratory measures drawing upon the resources of the ICTP.  

The development of physical sciences in Sri Lanka has not kept up even with comparable countries. The Tsunami’s devastation once again underlines the cost that Sri Lanka pays for its neglect of its scientific development.  Based on reviews of Sri Lankan science and technology and consultations, some suggestions are provided to mitigate some of the problems.   

We have five main suggestions:    
1. Development of Centers of Excellence in Sri Lanka to liaise with ICTP

a. The Post-Graduate Institute of Sciences is a national center through which scientists and scientific activities can be coordinated. 
b. Other centers such as the Institute of Fundamental Studies and the Universities can be encouraged to join this effort.
2. Networking and Professional Communication

a. Existing professional bodies need to be supported. 

b. The need for better coordination among scientists can happen best with an ICTP liaison office at the Centers of Excellence

3. Development of Resources for and on Sri Lankan Scientists to complement National Science Foundation Website
a. Better internet connectivity and access to web resources
b. Greater opportunities for research grants

c. Identification of bottlenecks that scientists face 

4. Developing Opportunities for Next Generation of Scientists

a. A systematic effort to provide opportunities to younger scientists 

5. Availing of Opportunities at ICTP

a. Information on ICTP scholars/mentors in/from Sri Lanka can be organized

Programs at ICTP such as support for workshops, science dissemination, library support, publications and visiting scholar program can be actively tapped. 

6. Introduction

This retrospective is based in response to a comment by the Director of the Abdus Salaam International Center for Theoretical Physics (ICTP), Prof. K.R. Sreenivasan, that Sri Lanka is doing relatively poor in its use of ICTP resources in recent decades when compared with other countries in discussion with Prof. Lakshman Dissanayake, Director of the Post-Graduate Institute of Science in Peradeniya in April 2004. Prof. Sreenivasan indicated that he was committed to support Sri Lankan research efforts and recommended the development of a program to enhance research in Sri Lanka.   
What follows here is an initial attempt to identify the critical needs, new opportunities and suggest an informed strategic program to develop Sri Lanka’s capabilities in the physical sciences taking note of the resources of the ICTP. The appendix provides background information on past interaction of Sri Lankan scientists, institutional setting and policy process and actors.  The focus is restricted to post-graduate research in physical sciences and trans-disciplinary applied topics that come under the purview of ICTP. The discussion looks more to the future than the past. Comment is invited on revision of this document. 

Critical Needs 

Prof. Sreenivasan’s observations are consistent with informal observations of many scientists. Indeed the National Science and Technology Commission has prepared a report on the “Depletion of the Science and Technology Capability” in Sri Lanka in 1999. 

A recent survey of Sri Lankan scientists and engineers, by Dr. Thrishantha Nanaayakkara of the University of Moratuwa shows that of the 53 surveyed
· 66% stated that their research careers had deteriorated while working in Sri Lanka 
· 95% believed that research was crucial to their professional work. 
· 100% agreed that research needed to be rewarded better. 
· 83% felt that further development of post-graduate education within Sri Lankan Universities will attract researchers and enable them to conduct locally-relevant research.

Among the recommendations in this survey (listed in descending order of numbers of professionals who supported these) as the most factors that can improve the research climate are 

1. Enhance availability of research grants   

2. Improve research and grant administration  

3. Support participation in professional bodies  

4. Improve Internet Access  

Some Comments by Lakshman Dissanayake
In Sri Lanka, researches in Physical sciences are mostly done at universities by academics with insufficient incentives. To add to the problem, even the recent University Grants Commission circulars heavily UNDERMINE the research contributions for promotions to higher grades. No financial or other incentives are given to academics who spend a lot of their time and energy for research. The government does not provide incentives (in general) to encourage research. The problem of non-availability of research grant is a major obstacle.  However, the NSF has now come out with more funds for research grants. Most of our bright students in Chemistry, Physics and Engineering, who could be Research Assistants and future scientists in the country, are leaving to USA for greener pastures. Therefore, even there are research grants; other factors severely affect the research out put.  Any future plan to boost the research efforts MUST take these factors into account. 

Opportunities

In recent decades, there are emerging opportunities for S&T development in Sri Lanka arising 
· from the availability of internet, connectivity with resources, international scientists and databases
· international recognition of the essential role of S&T in sustainable development,

· enhancement of S&T infrastructure through ADB program of the Ministry of Science and Technology on S&T personnel enhancement project from 1998-2004 (http://www.nsf.ac.lk/adbmost/ )
· the emergence of the Post-Graduate Institute of Science and all its programs  
· the keen interest of the new Minister of Science and Technology which has led to enhance research grants through the Sri Lanka National Science Foundation.
We believe that some of the systematic shortcomings in Sri Lankan science and technology can be alleviated by a combination of Sri Lankan scientists joining together in a strategic program with the support of ICTP, an institution that is committed to advance science in places such as Sri Lanka, with modest financial outlays. The support of the Director of the ICTP is a resource. We believe that measurable improvement shall be possible in 5-10 years.  
Recommendations
Here are the draft recommendations that may be presented as a program to the ICTP.  Funding for some of these programs may also be drawn from local or external sources. Existing funding programs both at the ICTP and elsewhere can support most of these recommendations.  Funding of individual programs with a comprehensive strategic plan shall not only be more likely to lead to overall S&T development but also shall garner the support of the ICTP. 
1. Networking and Professional Communication

a. Professional societies such as the Sri Lanka Association for the Advancement of Science, the Institute of Physics are so poorly funded that various sub-committees are not even able to advertise meetings. They form an invaluable existing network that already does much good for advancing sciences. The ICTP has a program to fund these networks, and local agencies can be encouraged to apply.  
A liaison office in Sri Lanka for Sri Lanka with a part-time post-graduate student and a secretary overseen by a Senior Scientist can; facilitate communication among scientists, prepare a quarterly newsletter, organize meetings, inform scientists of opportunities at ICTP and highlight successes and problems of scientists. 
b. This office can interact with Sri Lankan scientists to refine, monitor, evaluate and update this program proposed to the ICTP.  The liaison efforts can be overseen by a committee of Sri Lankan and International Scientists. The Post-Graduate Institute of Science can be encouraged to apply for funding for this. 

2. Development of Centers of Excellence in Sri Lanka to liaise with ICTP
a.
The most congruent research institution in Sri Lanka to link with the ICTP is the Post-Graduate Institute of Science (PGIS) given its mandate and its national-level representation from other institutions. It qualifies under the ICTP program of Associated Centers. Thus we recommend that the ICTP focus on the PGIS as a center of excellence and recommend to PGIS to solicit status as an Affiliated Center of the ICTP. In practical terms, this means that the PGIS hosts the liaison office; it presents ideas by which the ICTP can assist in its development in particular fields; it serves as a facilitator and host of ICTP activities in Sri Lanka and the region. 
b.
Other Institutions in Sri Lanka such as the Institute of Fundamental Studies, University Centers too can explore affiliation with ICTP. 

3. Development of Website for and on Sri Lankan Scientists  (to supplement NSF website with informal and other information)   
a. A Website shall be developed to provide information on  

i. Resources on scientists outside Sri Lanka who are willing to assist in scientific research

ii. Customized information for Sri Lankan Scientists on Internet Resources

b. A data base on ICTP activities, library resources, past grants and workshops, alumni of ICTP that emerging scientists can use can be developed to complement existing information resources such as through the NSF. 

c. Information on Data resources particular to Sri Lanka 
d. The website can be developed in conjunction with the liason office and costs will primarily be that of engaging web-developer with a scientific background ($3000) 

4. Developing Opportunities for Next Generation of Scientists

a. Existing Affiliates should be encouraged to support the participation of younger scientists whom they mentor in ICTP programs. Expanding the number of Sri Lankan affiliates and research activities shall help expand opportunities for younger scientists

b. Younger scientists in the specific fields in which ICTP has pre-doctoral activities can be encouraged to participate. 

c. It shall be useful to review the development of expertise in relevant fields and find avenues to encourage younger students. The work of the National Science Foundation and the programs to strengthen Science and Technology capacity of the Ministry of Science and Technology may be reviewed.
d. Some fellowships for post-graduate studies are already afforded by some agencies. These opportunities should expand. 
e. PGIS has already submitted a proposal to the government for establishing an instrumentation centre for experimental research. This proposal has been approved and prioritized by the government and submitted for donor funding from SIDA/SAREC (Sweden). Up to now we have received no response. Opportunities for liaison with ICTP so as buttress this proposal and generate recommendations to the Swedish Government.

5. Availing of Opportunities at ICTP

a. The ICTP has specific programs in areas of applied physics, condensed matter and statistical physics, earth systems physics, high energy, astronomy and cosmology and mathematics and on electronic and information technology. Indeed Sri Lankan scientists have participated in all of these areas of research. However, information of the work done by these scientists is not readily available. Indeed, there are many scientists in these areas who may be encouraged to participate in ICTP activities.  Thus a database on work conducted in the past and of potential future interaction can be developed. 

b. A database of ICTP Associates and support for training workshops has already been provided by the Director of ICTP. Others who may qualify to apply for Associate-ship can be encouraged. 

c. ICTP support for meeting has been made available a half dozen times -  most recently support was made available for the Asian Fluid Dynamics Congress at the University of Peradeniya and the International Statistical Congress  at the PGIS. The availability of funding is not widely known in Sri Lanka and needs to be publicized. 

d. Further support is available from the Office of External Activities for support for Networking including those of National Associations. Organizations such as the Institute of Physics in Sri Lanka and the Sri Lanka Association for the Advancement of Science, Sri Lanka Meteorology, Oceanography and Hydrology Network will be encouraged to apply for funding. 

e. The programs of the science dissemination unit, visiting scholar programs, can be tapped to provide support. ICTP lists 14 institutions in Sri Lanka as having had donations (http://www.ictp.trieste.it/~iqbal/Sri_Lanka.html ) 
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APPENDICES

A1: Past Participation of Sri Lankans at ICTP

About two dozen scientists based in Sri Lanka have participated in ICTP training programmes in the last three decades and several have been Regular Associates of the ICTP. They have been involved in the fields such as solar energy, solid-state physics, particle physics, weather and climate, soil mechanics and information technology.  These contacts have been very useful in allowing individual scientists to develop viable research programmes in a difficult research environment. Among those with long-standing involvement are Profs. V.K. Samaranayake, T.D.M.A. Samuel and Lakshman Dissanayake of the University of Peradeniya, Prof. Abhaya Induruwa of the University of Moratuwa and Dr. W. L. Sumithapala of the Open University of Sri Lanka. Some meetings have been sponsored too. Indeed, Prof. Abdus Salaam visited Sri Lanka and the Institute of Fundamental Studies in Kandy, Sri Lanka in 1986. The ICTP has been a valuable resource for scientists in terms of providing support, for international meetings, for attendance at workshops, for access to literature and for younger scientists.  In addition, Sri Lankans (expatriates and others) such as Prof. Asoka Mendis of the University of California, San Diego have served as resource persons.  However, these individual contacts have not led to a networking among ICTP alumni from Sri Lanka who may suggest a more expansive ICTP programme. 

List of Past/Present ICTP Associates  

Senior Associates

· Prof. Lakshman Dissanayake, Solid State Physics, Director, PGIS

· Prof. T.D.M.A. Samuel, Mathematics, Professor of Engineering Mathematics, University of Peradeniya, http://www.pdn.ac.lk/eng/engmath/staff/Prof-samuel.html  
· Prof. V.K. Samaranayake, Mathematics and Information Technology, University of Colombo and Chair of CINTEC 
· Dr. W.L. Sumathipala, Atmospheric Physics, (Senior Associate - 2006), Department of Physics, Open University of Sri Lanka, On leave to Ministry of Environment. 

Known Associates

Dr. C.K.G. Piyadasa, (Associate, 2006), Department of Physics, University of Colombo

Dr. Lareef Zubair, Climate Science and Fluid Mechanics (Associate – 2004), Columbia University and Natural Resources Management Services, Sri Lanka

Dr. Kariyawasam Pathirana Soil Scientist (Associate – 2006), University of Peradeniya
Prof. Bandara Karunaratne, (Associate – 2004), Material Sciences PGIS and Head, Department of Physics, University of Peradeniya 

Dr. U.N.B. Dissanayake, Dept. of Mathematics, University of Peradeniya 
Non-Associate Workshop Participants

Prof. Dhammika Tantirigoda, Geomagnetism, University of Sri Jayawardhenapura, 1987, 1994 
Dr. Lareef Zubair, Institute of Fundamental Studies, 1997.

Mr. D.M. Jayatillake Banda, Department of Meteorology, 2002

Dr. B.R.S.B. Basnayake, Department of Meteorology, 2003 and 2004

Ms. Janaki Chandimala, Natural Resources Managemetn Services, 2004. 

Dr. S.K. Boralugoda, Mathematics University of Sri Jayawadhenapura, 2004. 
Mr. S.S.N. Perera, Mathematics, University of Colombo, 2004. 

Workshops in Sri Lanka

College on Microprocessors in Colombo, Sri Lanka, 1981 

International Symposium on Solid State Physics, IFS, Kandy, Sri Lanka, 1986

International Symposium on Solid State Physics, IFS, Kandy, Sri Lanka, 1988

International Workshop on Science Education, PGIS, 1999
Asian Fluid Congress, Faculty of Engineering, Univ. of Peradeniya, Sri Lanka, 2004.

International Statistical Conference, PGIS, Sri Lanka 2004
A2: Universities

Research in Physical Sciences in Sri Lanka gets carried out largely in national Universities and in few research Institutes.  Among these the Universities of Colombo and Peradeniya have had research in Physical Sciences that have lasted for 50 years. Subsequently researches in physical sciences in several other Universities (Kelaniya, Ruhuna, Sri Jayawardhenapura Moratuwa, Jaffna and Open Universities) were established and have research programme over two-three decades. In the last decade, Universities for undergraduate education has doubled. The newer institutions rely on the more established Universities for staff.  

In the past, Post-Graduate education in Sri Lanka was initiated by individual University Departments and subsequently garnered support from outside. While undergraduate education in Sri Lanka is free, post-graduate education is not. The fees however are modest ($400-1000 for an M.Sc). Often, students undertake these courses part-time while obtaining funds from their agencies. While such part-time PG education is useful in uplifting professional standards, clearly excellence in research is more likely if there is support for full-time post-graduate students. 

Most Sri Lankan Universities offer M.Phil and D.Phil degrees by research at the PG level. However, Universities at Peradeniya and Colombo have taught PG programs in physical sciences. The development of post-graduate education was revitalized at the University of Peradeniya with the establishment of a Post-Graduate Institute of Sciences as a national institution by the Ministry of Education in 1996.  This institution has representatives of the Deans of the Faculties of Sciences from all Universities on its board and also from key research Institutes such as the Institute of Fundamental Studies. 

Universities with Physical Sciences 


University of Peradeniya (http://www.pdn.ac.lk )


University of Colombo (http://www.cmb.ac.lk )


University of Kelaniya (http://www.kln.ac.lk ) Not working

University of Ruhuna (http://www.ruh.ac.lk )

University of Moratuwa (http://www.mrt.ac.lk )


Open University of Sri Lanka (http://www.ousl.ac.lk )


University of Jaffna (http://www.jfn.ac.lk )

University of Sri Jayawardhenapura (http://www.sjp.ac.lk )


Eastern University (http://www.esn.ac.lk ) Not working 

South-Eastern University 


Sabaragamuwa University (http://www.sab.ac.lk )
   
Wayamba University (http://www.wayamba.ac.lk ) Not working 

A3: Research Institutions
There are several government institutions in Sri Lanka that have mandates in service and research functions in physical sciences. Some of these have specific mandates such as the Atomic Energy Agency and the Department of Meteorology. Others have broader mandates for research such as the Institute of Fundamental Studies, Industrial Technology Institute and the National Engineering Research and Development Centre. These institutions with rare exceptions have few senior scientists to train the next generation internally.  However, the scientists, the infrastructure and the junior scientists at these institutions are a valuable resource and any strategy for the advancement of research should involve them.  
Research Institutions with related mandates 


Institute of Fundamental Studies (http://www.ifs.ac.lk )


Industrial Technology Institute (http://www.iti.lk )


Atomic Energy Authority (http://www.nsf.ac.lk/aea/ ) 

Sri Lanka Standards Institute (http://www.nsf.ac.lk/slsi/ )

National Engineering Research and Development Centre (http://www.nerdc.lk/ )
National Acquatic Resources Agency (http://www.nara.ac.lk )

Arthur C. Clarke Institute for Modern Technologies (http://www.accimt.ac.lk/  )
Department of Meteorology (http://www.meteo.slt.lk ) 

Council for Information Technology (http://www.cintec.lk/ )
A4: S&T Policy Making

There are several national-level policy making entities for physical sciences research. These include

· various subcommittees of the National Science and Technology Commission that was established in 1998. 
· the National Science Foundation has six committee involving scientists from across Sri Lanka in the Physical Sciences as well as in other fields such as Science Education. 
· the National Research Council that is coordinated by the Science Advisor to the President of Sri Lanka.  
· Standing committees of the UGC on sciences too play a role in policy. The weaknesses of S&T policy making in Sri Lanka is its lack of interplay with national economic policy making. 
· The National Academy of Sciences is a reputed forum for national level advice, but it is handicapped by meager funding

Policy Making Bodies 


Ministry of Higher Education (http://www.moe.gov.lk/ )

Ministry of Science and Technology (http://www.most.gov.lk/ )

National Science Foundation (http://www.nsf.ac.lk )



Minstry of Environment and Forestry (http://www.menr.lk/ ) 

 


National Science and Technology Council (http://www.nastec.lk )


Office of the Science Advisor to the President 
A5: Professional Societies
The Sri Lanka Association for the Advancement of Science is the most broad-based and longest-standing science society in Sri Lanka.  One of its seven chapters deals with Physical Sciences and this “section” puts together a program of lectures, session at the annual meeting and programmes for science popularization. It will be much more effective if it were not handicapped by its meager funding. 

The Institute of Physics in Sri Lanka is a more recent organization which too contributes by networking across Sri Lankan research establishments, holding annual sessions, regular talks and publishes a journal. This establishment too is poorly funded. 

The National Academy of Sciences is an organization of repute able to give expert advice to the government. It was established in 1976 and has 105 fellows. It has maintained its functions notwithstanding its poor resources. 

Sri Lanka Association for the Advancement of Science  (http://www.nsf.ac.lk/slaas) 


Institute of Physics Sri Lanka 

Sri Lanka Meteorology, Oceanography and Hydrology Network (http://www.climate.lk ) 
National Academy of Sciences

Journals that have been published are the Ceylon Journal of Science (Physical Sciences), Journal of the NAF, Journal of the Institute of Physics and the Newsletter of the Sri Lanka Meteorology, Oceanography and Hydrology Network. The Sri Lanka Association for the Advancement of Science (Section E1) holds around a dozen lectures and there is good participation in the annual meeting. In addition, SLAAS produces a magazine called Science in Sri Lanka. This shall be a good venue for publicizing this effort. The Institute of Physics produces a journal and holds an annual meeting.  University Annual Research Sessions, at Peradeniya.
A6: Relevant Sri Lankan Expatriate Mathematicians and Physicists
These scientists have participated either in ICTP programs or in other collaborative programs in Sri Lanka.  

Prof. Asoka Mendis, Astrophysics, University of California, San Diego, USA mendis@ece.ucsd.edu 
Prof. Gemunu Gunaratne, Non-Linear Dynamics, University of Houston, Houston, USA, gemunu@uh.edu 
Prof. L.C.R. Wijayawardhene, Particle Physics, University of Cincinnati, Ohio, USA, rohana@physics.uc.edu 
Prof. Gayanath Fernando, Theoretical Condensed Matter Physics, University of Connecticut, USA, fernando@cmtheory.phys.uconn.edu 
Prof. Jeeva Anandan, Quantum Mechanics and Field Theory, University of South Carolina, Columbia, South Carolina, USA.  jeeva@sc.edu 
Prof. Unil Perera, Experimental Condensed Matter Physics, Georgia State University, Atlanta, USA. :uperera@gsu.edu 
Prof. Ananda Weerasinghe, Probability and Stochastic Processes, Iowa State University, Ames, Iowa, USA. ananda@iastate.edu 
Dr. Abhaya Induruwa, Microporcessors, Canterbury College, UK, Course Director for several ICTP courses on microprocessors, previously attached to University of Moratuwa, Sri Lanka. asi1@canterbury.ac.uk 
Prof. H.J.S. Fernando, Fluid Dynamics Arizona State University, USA. j.fernando@asu.edu 
Prof. Chandra Wickremasinghe, Astronomy, Cardiff University, UK, Visiting Scientist and Ex-Director, Institute of Fundamental Studies, wickramasinghe@cf.ac.uk 
Prof. W.P. Dayawansa, Mathematics and Statistics, Texas Tech University, Lubbock, TX, daya@math.ttu.edu 
Prof. Louiqa Rashid, Databases, Business School and Computer Sciences, University of Maryland, louiqa@umiacs.umd.edu
� Also, Principal Scientist, Foundation for Environment, Climate and Technology, Kandy, Sri Lanka. 





