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Personal Information

Name
Sibaji Raha

Date & Place of Birth
February 8, 1954; Kolkata, India

Citizenship
Indian

Family Status
Married, one daughter

Education
Doctor of 
Univ. Texas 
Theoretical Physics (Major) 
1980 

Philosophy  
Austin,USA 
Astronomy (Minor) 

Master of 
Univ. Delaware 
Theoretical Physics (Major) 
1976 

Science 
Newark, USA 
Mathematics (Minor)      
 (convo-                      


                        
 cation 

1977)
Bachelor of 
Univ. Calcutta 
Physics(Major) 
1973 

Science 
Calcutta, India 
Mathematics & 

(1st. Class 
Chemistry (Minors) 

Honours) 

Professional Experience
Over 40 years in Research, Teaching, Scientific administration and management in India and abroad.

Present Position & Address
Senior Professor of Physics, Bose Institute

&
Professor-in-Charge, Astroparticle Physics & Space Science Programme
Bose Institute

&

Scientist-in-Charge, Indo-Fair Co-ordination Centre, Bose Institute

Main campus: 93/1, A. P. C. Road, Kolkata 700 009, India
Phone: 91-33-2350-2402/03 

Fax: 91-33-2350-6790
Salt Lake Campus: EN-80, Salt Lake Sector V, Kolkata 700091, India

Phone: 91-33-2569-3131
Fax: 91-33-2569-3127
Darjeeling Campus: 16, AJC Bose Road, Darjeeling 743401, India

Phone: 91-354-2257281
Fax: 91-354-2253983

E-mail: sibaji.raha@jcbose.ac.in; sibajiraha@yahoo.co.uk; sibajiraha@gmail.com
Permanent Address
Flat – 302, Saila Tower
759/1, Hossenpur Road
Madurdaha
Kolkata 700 107
Phone: 91-33-2443-6793; 91-33-6548-7568
Fax: 91-33-2443-6793
E-mail: sibajiraha@yahoo.co.uk; sibajiraha@gmail.com
Biographical Sketch
Prof. Raha has an international reputation as a physicist. He has made several seminal contributions in the areas of high energy particle and nuclear physics, astrophysics and cosmology. He has published over 100 papers in the most reputed and competitive peer-reviewed international journals and edited a number of books and conference proceedings. In his career so far, Prof. Raha has delivered over 40 invited plenary talks at various International conferences in India as well as many countries all over the world and an even larger number of invited seminars and/or colloquia at universities and research institutions in India, Canada, Germany, France, Brazil, Switzerland, Japan, Italy, Portugal, Norway, UK, USA, Germany and South Africa. Some of his major academic accomplishments are listed separately later on.

Prof. Raha has also distinguished himself as an able administrator and organiser. He has played major roles in organising a number of highly successful national and international conferences, symposia and workshops. He has served as the Chairman of the Physics Department of Bose Institute for a number of years and contributed generously of his time and energy to head a large number of administrative committees and other needs of his parent institution. He currently looks after the publication section of Bose Institute and it has been under his leadership that the activities of this section have been rejuvenated and a number of new projects have been initiated. He has played a leading role in developing and modernising the J. C. Bose Museum at Bose Institute. 

Prof. Raha serves as an expert in various screening, assessment and selection committees at a number of universities, research institutions and Government funding agencies. He is a regular referee for a number of prestigious peer-reviewed journals in India and abroad.

In addition to pursuing his own, highly acclaimed research activities, Prof. Raha has provided commendable leadership in bringing about the culture of focussed, goal-oriented research as a collective endeavour. Under his guidance and inspired vision, a number of physicists of Bose Institute, in collaboration with several colleagues from all over India, have embarked on an ambitious project of establishing an internationally competitive research programme in Astroparticle Physics & Space Science at the high altitude environment of Eastern Himalayas. Prof. Raha has been the primary person behind this endeavour, starting with the conception of the idea, defining the research goals, bringing the interested scientists together, formulating the detailed research programmes, preparing the project proposal for funding and defending it to the expert reviewers. This has of late resulted in the establishment of the Centre for Astroparticle Physics & Space Science: A National Facility at Bose Institute under the aegis of the Department of Science & Technology, Government of India, under their IRHPA (Intensification of Research in High Priority Areas) scheme of the Scientific & Engineering Research Council (SERC). The first phase of the programme has already been completed, with research programmes in Cosmic Ray studies, Changing Airspace Environment studies, a school children outreach programme and a programme of manpower training. Later on, the activities of the Centre would be extended to cover other important programmes, like biodiversity and medicinal plants of the Himalayan region, flux measurements and so on.   This centre has now achieved the status of an international reference station, with a collaborative project with Massachusetts Institute of Technology (MIT), USA running there. Under the guidance of Prof. Raha, a fluxnet tower is being established at Darjeeling as part of the national endeavour in atmospheric flux measurements. The international AGAGE programme has started negotiating with Bose Institute about an Indian station in this global programme. Prof. Raha has also been given the responsibility of co-ordinating al entire Indian participation at the international Facility for Antiproton & Ion Research (FAIR) at Germany, where India is the 3rd largest shareholder. Prof. Raha has been serving in its international council from the very beginning and was unanimously elected first Vice-Chair of the international Council in 2011. His visionary leadership transcends the boundaries of his own discipline and provides inspiration to scientists in all areas of research. He has challenged his colleagues to come out of their comfort zones and take up new directions of research, with great success. 
His commitment to societal science needs special mention. Under his guidance and encouragement, the biotechnologists of Bose Institute have started a programme of hands-on training in rural biotechnology. The objective of this centre for rural biotechnology is to provide the know-how of basic biotechnology to the rural agricultural population so as to help them improve their socioeconomic status. This project, now completing its 4th year, has been a great success. Prof. Raha has now embarked on expanding the scope of this project for the benefit of the sizable Schedule Tribe (ST) population of West Bengal.
Prof. Raha has initiated the integrated M.Sc.-Ph.D. programmes in Life Sciences at Physical Sciences at Bose Institute, in partnership with the University of Calcutta. This has been appreciated as the model for collaboration between national research laboratories and the universities.
Highlights of Academic Achievements 
Prof. Sibaji Raha has made a number of outstanding and seminal contributions in many different areas of high energy particle and nuclear physics, astroparticle physics and cosmology. He was one of the very first people in the whole world to initiate the then emerging field of Quark-Gluon Plasma (QGP) and played a major role in its development over the years. He was the first author to highlight the role of confinement in the phase transition from hadronic to quark matter under extreme conditions. His formulation of the density-dependent quark mass as a dynamical parametrisation of confinement in Quantum Chromodynamics provides the most consistent prescription for analysing confinement effects in many body systems of quarks, which are of enormous interest in astrophysical scenarios. This prescription has thus become a mainstay for authors investigating hybrid stars, quark stars, strange quark matter and so on. In the most important area of QGP diagnostics, Prof. Raha has made early breakthrough through his investigation of the electromagnetic probes. Many of his results have been used in the planning of major new experiments looking for QGP in energetic heavy ion collisions. Quite often, his work has been much ahead of the time. For example, his suggestion in 1987 that dileptons and photons should be measured in the same experiment to obtain reliable signals of QGP formation is now being realised. His 1988 suggestion that diphotons should also be looked for in QGP searches has now been accepted in the form of a new proposal at RHIC, BNL. Prof. Raha predicted, as early as in 1983, that non-perturbative effects should persist in the QGP till very high temperatures, much above the critical temperature for the QCD transition. This is now the consensus, after the lattice studies led to the same conclusion in 1992. In 1983, however, Prof. Raha’s work was considered heretic, being contrary to the then prevailing dogma. 

In the area of heavy ion physics and QGP, Prof. Raha was the first to show that the highly excited partonic matter formed in energetic nuclear collisions proceeds to thermal and chemical equilibrium through a succession of many time scales, a major conclusion popularly credited to E. Shuryak, although Prof. Raha’s publication (in a reputed international journal) preceded his by more than two years. Only recently, some review articles have set the record straight. This analysis was the actual starting point of heavy quark phenomenology in high energy heavy ion collisions, a topic of intense activity now-a-days.

In another related vein, Prof. Raha was the first, in 1987, to argue in the literature that the environment of the cold nuclear matter (CNM) in heavy ion collisions plays a major role in the analysis of QGP signals, like J/( suppression. This is now a major area of investigation, although the present generation of practitioners is largely unaware of the seminal work of Prof. Raha, which was years ahead of the times. Nevertheless, the standard textbooks like that by C.Y. Wong credit Prof. Raha with the ided.

Prof. Raha discovered a novel form of metastable excitations, the soliton mode, in nuclear collisions near the speed of sound. This provided a natural explanation of the phenomenological “hot spot” model of nuclear collisions at intermediate energies, which was used by a number of authors in analysing their data. A number of review articles in the field, including one full section in a Physics Reports by R. Clare and D. Strottman, credited Prof. Raha with having clarified a major obscurity. Application of this idea to the “hot spot” (Smith) model of pulsar emission in neutron stars is a new development. 

Prof. Raha, in another breakthrough, discovered the entropy scaling property of the component of chaotic particles in multiparticle production processes in high energy collisions. Although many scaling laws (e.g. Feynman scaling, KNO scaling) had been proposed for multiparticle processes, all of them either failed or had very limited ranges of validity. Only the entropy scaling law has been shown to hold over the entire available energy range. Prof. Raha derived the master stochastic equation, which could give rise to such a scaling. Based on this, A. Batunin suggested the use of nonlinear maps in such processes, which has now evolved into a major new direction of research. On the basis of this picture, Prof. Raha had predicted, as early as in 1988, that even hadronic collisions would exhibit collective and equilibrium features at very high energies; this is now established at the LHC, which is being described as a novel discovery!

Prof. Raha has made very important contributions in the area of renormalisation of hadronic properties at high temperature and/or density, a topic of high current interest, where his work has pointed out several shortcomings of other authors’ naïve approaches. 

Prof. Raha led a group of physicists in studying the variation of soft ( ray and charged particle fluxes at the sea level during a Total Solar Eclipse (TSE) and found, for the first time, that while the charged particle flux remained constant, the soft  flux was substantially reduced, indicating a sudden decrease of the atmospheric temperature along the umbral path. Similar conclusions were subsequently (6 years later) obtained from a study of the chemical composition of the atmosphere during a TSE by an English group and given a lot of prominence by Nature, even if the work of Prof. Raha and collaborators had appeared in a prestigious international journal 5 years earlier. 

Prof. Raha has made outstanding contributions in cosmology. His tenacious and thorough investigation of the possibility of the formation of Trapped False Vacuum Domains (TFVD) in the cosmic QCD phase transition, their subsequent evolution to strange quark nuggets through weak interaction, their stability on cosmological time scales, their abundance and viability as candidate for cold dark matter (CDM) and their possible clumping into larger configurations which could manifest themselves as Massive Astrophysical Compact Halo Objects (MACHO) through gravitational microlensing constitutes nothing short of a major breakthrough, insofar as this provides the only natural explanation for cosmological CDM within the standard model of particle interactions. His recent work explaining the origin of the cosmological dark energy and the cold dark matter within a unified description entirely based on the standard model of particle interaction is a major breakthrough, whose impact on the community is slowly being realised. 

Of late, Prof. Raha has suggested a novel mechanism for the propagation of strange quark matter objects (strangelets) in the cosmic ray flux through the terrestrial atmosphere, providing a natural explanation of the “exotic” cosmic ray events reported by several authors. Prof. Raha’s model predicts that finite size strangelets with very abnormal charge-to-mass ratios may be detected at mountain altitudes. Prof. Raha is now active in setting up such an experiment at mountain altitude with a large area array of passive detectors. 

Prof. Raha and his team has been invited to join the ALICE collaboration at CERN and the CBM collaboration at FAIR as full partners. 

Prof. Raha was one of the very first proponents of the study of QGP in relativistic heavy ion collisions and his leadership triggered the activity in this area in India. He played a leading role in enthusing two generations of young physicists in India to enter this field and become leading players in the area internationally. In recognition of his contributions to the field, Prof. Raha has recently (in 2016) been elected the Founding Chairman of the Joint Scientific Council of GSi Helmholtz Institute for Heavy Ion Research and Facility for Anti-proton and Ion research (FAIR) in Darmstadt, Germany.

Prof. Raha has, single-handedly, established a high altitude research centre in the eastern Himalayan site Darjeeling, aimed at studying cosmic rays and its connection with atmospheric processes in the context of regional climate change. This centre has already attained an enviable international reputation as a major monitoring site for the airspace environment of great importance.

While serving as the Director of Bose Institute for over a decade (2006 – 2016), Prof. Raha also played a pioneering role in developing new scientific directions, especially with great societal implications. He provided leadership in establishing regular scientific programmes where school students from disadvantaged areas were exposed to modern sciences, both physical and biological, given hands-on training and enthused to adopt science as a career. Under his tutelage, Bose Institute has been running a highly successful programme on rural biotechnology, where economically depressed communities were trained in modern techniques for income generation.

Organisational Activities
· Have served as Chairman in a large number of administrative committees at the parent institutions. 

· Was involved in the organisation of an International workshop on "Local Equilibrium in Strong Interaction Physics" at Bad Honnef, West Germany in 1984 and a National topical meeting on "Quark-Gluon Plasma" in 1985 at VECC, Calcutta. 

· Member, Organizing Committee for the International Conference on the Physics and Astrophysics of Quark-Gluon Plasma held at T.I.F.R., Bombay in 1988. Co-edited the proceedings of the conference published by World Scientific Publishing Co., Singapore. 

· Convener, National Topical Meeting on "Critical Phenomena in the Early Universe", 1989 held at the S.N.Bose National Centre for Basic Sciences, Calcutta. 

· Member, Organizing Committee for the Winter School on "Quark - Gluon Plasma" held at Puri, India in 1989. Co-edited the proceedings published by Springer Verlag, Heidelberg, West Germany. 

· Convener, International Workshop on "Correlation and Multiparticle Production" held at Marburg, West Germany in 1990. Co-edited the proceedings published by World Scientific Publishing Co., Singapore. 

· Member, Organizing Committee for the National Topical Meeting on "Quark - Gluon Plasma" held at VECC, Calcutta in 1991. 

· Member, Organizing Committee for the Second International Conference on the Physics and Astrophysics of Quark-Gluon Plasma held at Calcutta in 1993. Co-edited the proceedings published by World Scientific Publishing Co., Singapore. 

· Member, Organizing Committee for the Third International Conference on the Physics and Astrophysics of Quark-Gluon Plasma held at Jaipur in March 1997. 

· Member, Organizing Committee and Convener, Physical Sciences, for the Symposium on "Science At High Altitude" held at Darjeeling, West Bengal in March 1997. Co-edited the proceedings published by Allied Publishers, New Delhi. 

· Member Secretary, National Task Force for “Science At High Altitude” since 1997. 

· Member, Governing Council of the Indian Physical Society (1992 - 96). Vice - President (1994-96). 

· Chairman, Physics Department, Bose Institute, 1998 – 2000.

· Professor-in-Charge, Astroparticle Physics & Space Science Programme of Bose Institute at Mayapuri, Darjeeling since 2002.

· Organising Secretary, International Conference entitled “Acharya J. C. Bose: The Scientific Legacy”, at Bose Institute, Kolkata, March 2004.

· Convener, National Workshop on Astroparticle Physics & Space Science at Darjeeling during April 2004.

· Member, International Advisory Committee, Fifth International Conference on the Physics & Astrophysics of Quark-Gluon Plasma at Kolkata, February 2005.

· Member, International Advisory Committee for the International Conference entitled “Changing Scales in Nuclear Physics” at Kolkata, June 2005.

· Member, Organising Committee, International Cosmic Ray Conference 2005, Pune.
· Principal Co-ordinator, Centre for Astroparticle Physics & Space Science: A National Facility at Bose Institute, IRHPA project of the Department of Science & Technology, Government of India (April 2005 – date). 
· Member, International Advisory Committee, Quark Matter 2008, Jaipur.

· Member, Governing Council, Facility for Antiproton and Ion Research (FAIR), Darmstadt, Germany, since 2010. Vice-Chairman since 2011.

· Member, Board of Governors and Governing Councils of a numbers of national institutes, IIT-s, IISER-s and universities.

· Chairman, Scientific Advisory Committee, Environmental Monitoring & Research Centre, Ministry of Earth Science since 2011.
· Chairman, Advisory Group on Global Change Issues, Technology Vision 2035, TIFAC.

· Member, Collaboration Board, ALICE Collaboration, LHC, CERN, Geneva. 
· Member, Collaboration Board, CBM Collaboration, FAIR, GERMANY. 
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Membership In Professional Societies

· Life Member - Indian Physics Association 

· Life Member - Indian Physical Society (Council member 1992-96, Vice 
President 1994-96) Life Member - Indian Physics Association  

· Life Member – Indian Science Congress Association

· Life Member – Indian Science News Association 
· Fellow, West Bengal Academy of Science & Technology

· Fellow, National Science Academy, India (Council service 2013 – date)
Graduate Students Supervised

Michael Pluemer - Doktorarbeit (Doctoral Thesis) - Philipps Universitaet Marburg, WEST GERMANY, 1984 
“Quark - Gluon Plasma und vielfacherzeugung in der Starken Wechselwirkung”

Michael Pluemer - Diplomarbeit (Master’s Thesis) - Philipps Universitaet Marburg, WEST GERMANY, 1982 
“Phasenuebergaenge zwischen Baryonen- und Quarkmaterie bei endlichen Temperaturen” 

Abhijit Bhattacharyya - Doctoral Thesis - Jadavpur University, INDIA, 1998 

“Finite Temperature Field Theory and its phenomenological application” 

Shibaji Bandopadhyay - Doctoral Thesis – Jadavpur University, INDIA, 2005 

“Some Aspects of Strange Matter in Astrophysics” 
Anirban Lahiri – Doctoral Thesis – Jadavpur University, India, 2013
“Study of Phase Transitions in Strongly Interacting Matter”
Chirantan Sarkar – Doctoral Thesis – University of Calcutta, India, 2015
“Studies on Gaseous and Particulate Carbonaceous Pollutants in the Atmosphere of a High Altitude Station Darjeeling over Eastern Himalaya, India”
Sayan Biswas – Doctoral Thesis – University of Calcutta, India (submitted)

“Strange Quark Matter in Astrophysics”

Ramaprasad Adak – Doctoral Thesis (in progress)

Kinkar Saha – Doctoral Thesis (in progress)
Rathijit Biswas – Doctoral Thesis (in progress)

Research Interests

High energy particle and nuclear physics and astrophysics, cosmology, quantum field theory, nonlinear processes, atmospheric physics, global change.

Languages

English and Bengali - excellent 

German and Hindi - good 

French - fair 

Extramural Funding (since 2010)

1. Centre for Astroparticle Physics & Space Science: A National Facility at Bose Institute. Supported by Department of Science & Technology, Govt. of India under the IRHPA 
(Intensification of Research in High Priority Areas) scheme. 
Date of commencement: 13-4-2005. Date of completion: 31-7-2012. Total amount: Rs. 7.73 Crores + Rs. 70 Lakhs. 

2.  Study of cosmic ray interaction and cosmic ray aerosol cloud connection in the context of regional global change. Supported by the Department of Science & Technology, Govt. of India under the IRHPA scheme. 
Date of commencement: 26-6-2012. Scheduled date of completion: 25-6-2017 
Sanctioned amount: Rs. 16.26 Crores. 

3. A Large Ion Collider Exeriment (ALICE) at CERN 
Supported by Department of Science & Technology, Govt. of India. 
Date of commencement: 22-3-2013. Date of completion: 21-3-2013 
Total amount: Rs. 1.18 Crores.
4. A Large Ion Collider Experiment (ALICE): upgrade, operation and utilization. 
Supported by department of Science & Technology, Govt. of India. 
Date of commencement: 15-9-2014. Scheduled date of completion: 31.12.2019
Sanctioned amount: Rs. 6.05 Crores. 

Awards and Honours Received

· Chairman, Joint Scientific Council, facility for Antiproton and Ion Research (FAIR) and GSI (Helmholtz Institute for Heavy Ion Research), Darmstadt, Germany, 2016.

· C. V. Raman Lecture Award, department of Atomic Energy (Government of India) and Indian Physics Association, 2016

· Fellow, West Bengal Academy of Science & Technology, 2013

· Fellow, National Academy of Science, India (Allahabad), 2012

· Prof. P. A. Pandya Endowment Lecture, Indian Physics Association, 2010

· Rajiv Gandhi State Level Sadbhavana Award (Scientific Category), Rajiv Gandhi Foundation, Orissa, 2007

· Center of Excellence (COE) Visiting Professor, Research Center for Nuclear Physics, Osaka University, Japan, 2001 – 2002 

· Senior Visiting Scientist, Brookhaven National Laboratory, USA, 1999 – 2000 

· Visiting Professor, Department of Mathematical Physics, University of Sao Paulo, Brazil, 1995 

· Senior Guest Scientist, International Centre for Theoretical Physics, Trieste, Italy, 1995 

· Travel Award, Indo - US Co-operative Science Exchange Program,1988 

· Outstanding Young Citizen of Calcutta (Scientific Category), North Calcutta Jaycees, 1988 

· Visiting Directeur de Recherche (II), Centre Nationale de Recherche Scientifique, France, 1987 

· Invited Professor of Physics (National Contingent), Ministry of Education, France, 1986 -1987 

· Invited Professor of Physics, Ministry of Education, France, 1984 

· University Research Fellow, University of Delaware, USA, 1974-1975 

· National Scholarship, Government of India, 1970–1973. 

Other Recognitions
Some of my more important research were cited in PHYSICS TODAY (the official newsletter of the American Physical Society), CERN COURIER (the official newsletter of CERN, the European Centre for Nuclear Physics) and many other newspapers and magazines, both in India and abroad (including the Frankfurter Allgemeine Zeitung, a leading daily newspaper in Germany). 

Have held visiting professorships and consultant appointments at various universities and research laboratories in USA, France, Japan and Germany on several occasions (details given separately).
Other Professional Activities

· Delivered invited lectures at numerous International and National Conferences, Symposia, Workshops, Summer / Winter Schools on high energy nuclear physics, astrophysics and cosmology, as well as at enumerable universities and research institutions in U.K., USA, Belgium, France, Germany, Switzerland, Canada, Norway, Brazil, Portugal, Japan, South Africa and India. 

· Have attended a number of International conferences as Chairman of scientific sessions.

· Have served on Expert Selection Committees of various national research institutions as well as the Council of Scientific & Industrial Research (CSIR), New Delhi. Have acted as referee for project proposals for extramural support from the Department of Science & Technology (DST), New Delhi, CSIR and other agencies.
· Served on the Governing Councils of a number of National Institutions and Universities.
· Have acted as referee for peer-reviewed national and international journals, including Physical Review Letters, Physical Review C and D, Nuclear Physics A, Physics Letters B, Indian Journal of Theoretical Physics, Indian Journal of Physics, Science & Culture, Pramana and International Journal of Modern Physics.
· Establishment of the Rural Biotechnology Programme at the Falta campus of Bose Institute, for the benefit of the local population through the use of Biotechnology.
SCIENTIFIC BIBLIOGRAPHY

(A)    Books : 

1. (With B. Sinha - Co-Editor) Physics and Astrophysics of Quark - Gluon Plasma (ICPA-QGP’88), World Scientific, Singapore, 1988 
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