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Research Interests 

  

Spectroscopy and Dynamics of Molecules and Clusters; Chemical Kinetics and 

Reaction Dynamics; Shockwave interactions with molecules and materials; 

Hydrogen bonding; Intermolecular bonding/interactions; Astrochemistry and 

astrophysics. 

 

Courses Taught 

 

Graduate and undergraduate courses in: Physical Chemistry, Group Theory and  

Molecular Spectroscopy, Chemical kinetics and Dynamics, Classical and 

Statistical Thermodynamics 

  

Education 

  

Ph. D. in Physical Chemistry, August 1991. Advisor : Prof. D. W. Setser. 

Kansas State University, Manhattan, KS. 

Dissertation: Applications of infrared chemiluminescence in chemical reaction 

  dynamics. 

 

M. Tech. in Modern Methods of Chemical Analysis and Control, January 1986 

 Indian Institute of Technology, New Delhi, India. 

Dissertation: Structural investigations of acrylic acid-methyl methacrylate 

copolymers. 

 

M. Sc. in Chemistry July 1984, Indian Institute of Technology, Madras, India. 

Dissertation: Synthesis of  -CS2 complexes of Iron and phase transfer 

catalyzed reductions of nitroarenes. 

  

B. Sc. in Chemistry June 1982, The American College, Madurai, India. 

 

Work Experience 

  

Chairman, Department of Inorganic and Physical Chemistry October 2018 - 

Member JAM Advisory Committee of IISc from 2015 

Vice-Chairman GATE/JAM, Indian Institute of Science 2013-2015 

Coordinator for the Integrated Ph. D. Programme in Chemical Sciences 2010- 



2014 

June 2009 – Present: Professor, Inorganic and Physical Chemistry Department,  

Indian Institute of Science, Bangalore, India 

Jun. 2003 – May 2009: Associate Professor, Inorganic and Physical Chemistry 

Department, Indian Institute of Science, Bangalore, India 

Jun. 1997 – May 2003: Assistant Professor, Inorganic and Physical Chemistry 

Department, Indian Institute of Science, Bangalore, India. 

Nov. 1994 - May 1997: Assistant Professor at Indian Institute of Technology, 

Kanpur, India. 

Apr. 1992 - Oct. 1994: Research Associate with Prof. H. S. Gutowsky at 

University of Illinois at Urbana-Champaign. Investigated weakly bound 

complexes using pulsed nozzle Fourier transform microwave 

spectroscopy. 

Aug. 1991 – Apr. 1992. Research Associate with Prof. D. W. Setser at Kansas 

State University; supervisory responsibilities between August 1991 - 

January 1992. 

Jun. 1988 – Jul. 1991. Research Assistant. Rebuilt the infrared chemi- 

luminescence laboratory at K.S.U. in a new Chemistry building. Acquired 

experience in vacuum techniques, glass blowing, computing and other 

laboratory skills needed for research in experimental physical chemistry. 

Aug. 1986 - May 1988. Teaching Assistant. Involved in teaching under- 

graduate physical chemistry labs and grading under-graduate physical and 

organic chemistry courses at Kansas State University. 

Feb. 1986 – Jun. 1986. Project assistant with Prof. K. C. Patil, Inorganic and  

Physical Chemistry Department, Indian Institute of Science, Bangalore, 

India. 

 

Awards and Activities 

   

Plenary Lecture at the 7th Asian Spectroscopy Conference, Singapore, 

Conducted online, National Technological University, Singapore 

December 2020. 

Alumni Award for Excellence in Research for Science for the year 2020,  

awarded by the Indian Institute of Science. 

Editor, Volume 100, issue 1 of the Journal of the Indian Institute of Science,  

January 2020, on 100 years of hydrogen bonding. 

Member of the Editorial Board for the Journal of Molecular Spectroscopy  

2014-2017 and 2020-2023  

National Prize for Chemical Spectroscopy and Molecular Structure, CNR  

Rao Research Foundation, 2019 

International Advisory Board Member for the First International  

Conference on Non-Covalent Interactions, Given keynote lecture. 

Lisbon, Portugal September 2019. 

Keynote Lecture at the European Congress on Molecular Spectroscopy  

2018, August 2018, Coimbra, Portugal. 

Editorial Board of the Journal of the Indian Institute of Science 2018 - 

Plenary Lecture at the 22nd Horizons in Hydrogen Bond Research  

Conference, September 2017, Finland 

Editor of the Journal of Molecular Structure May 2016 - 

Fellow of the National Academy of Sciences, India, 2015 



Guest Member of the Editorial Board 67th Annual Reviews in Physical  

Chemistry 2016 

Fellow of the Royal Society of Chemistry 2014 

Plenary Speaker at the Fourth Asian Spectroscopy Conference, Singapore 

December 2013. 

PRL Colloquium at Physical Research Laboratory, Ahmedabad, 27 November 

2013 

ASET Colloquium at Tata Institute of Fundamental Research, Mumbai, 8 Nov  

2013. 

Royal Society Travel Grant to visit 12 Universities in the USA and attend 

Molecular Spectroscopy and Shock Wave symposium June-July 2013. 

A. V. Ramarao Foundation Prize Lecture at the Jawaharlal Nehru Center for 

 Advanced Scientific Research, Bangalore. April 2013 

Member of Science Education Panel of the Indian Academy of Sciences  

2013-2018 

Fellow of International Union of Pure and Applied Chemistry 2011 

Plenary Lecture at the 28th International Symposium on Shock Waves, 

Manchester 2011. 

Member of the International Advisory Board for ‘Horizons in Hydrogen  

Bond Research” Conference 2011 – 

Member of the International Steering Committee for the Asian  

Spectroscopy Conference 2009-2013. Continuing in the Advisory  

Board Since 2013. 

Fellow of the Indian Academy of Sciences, 2009 

Member of the Programme Advisory Committee on Physical Chemistry,  

Department of Science and Technology 2008-2012. 

Member of the International Advisory Editorial Board for Physical  

Chemistry Chemical Physics, Royal Society Publication, From 2005-

2016. 

Section Editor (Chemistry) for Current Science from 2018, Associate Editor  

2013-2018 and in the editorial board since 2008 

Associate Editor for Journal of Chemical Sciences from 2012-2015 in the  

editorial board since 2008 

Recipient of Chemical Research Society of India Bronze Medal 2008 

Chairman of IUPAC Task Group on Hydrogen bonding and other molecular  

interactions. Redefined hydrogen bonding in 2011. 

Member of the International Advisory Board for the International  

Symposium on Shockwaves from 2005. 

Vice-President/Founder Member of the Indian Society for Shockwave  

Research 2004. 

Member of International Union of Pure and Applied Chemistry since 2004 

Member of Chemical Research Society of India since inception, 1999 

KSU Department of Chemistry Award for Excellence in Research, 1991. 

KSU Phi Lambda Upsilon Graduate Student of the Year Award, 1989. 

Member of Phi Lambda Upsilon, an Honourary Chemical Society in U.S.A.  

Since 1988  

Member of the American Chemical Society since 1987 

  

Invited Talks/Seminars/Lectures 

 



Have organized several national/international conferences/symposia in the 

fields of spectroscopy, hydrogen bonding and shock wave applications. Have 

given numerous plenary, key note and invited lectures all over India and many 

countries in the world including U.S.A, U.K, France, Germany, Italy, Poland, 

Spain, Russia, Czech Republic, Finland, Portugal, China, Taiwan, Pakistan, 

Bangladesh, Singapore, Australia and South Korea. Given invited talks at 

most of the premier institutes in India and also in small colleges and high 

schools all over India. Given invited lectures at Universities, including at 

University of California, Berkeley; Stanford University; California Institute of 

Technology, Rowland Institute at Harvard University; University of Colorado, 

Boulder; Wesleyan University; University of Connecticut; Kansas State 

University; National Oceanographic and Atmospheric Agency, Colorado; 

University of Massachusetts, Amherst; Moscow State University, Moscow; 

Fritz Haber Institute, Berlin; Warsaw University, Poland;  Milan Technical 

University, Italy;  University of Rennes, France; Grenoble University, France; 

Hebrew University at Jerusalem, Israel; Universidad del País Vasco, Spain; 

Czech Academy of Sciences, Prague. 

 

Research Highlights 

 

• Built the only pulsed nozzle Fourier transform microwave spectrometer in 

India and one of about 15 in the world.  

• Our experimental results on weakly bound complexes of H2O/H2S 

eventually led to IUPAC redefining hydrogen bond through a task group 

formed and chaired by me. 

• Microwave spectroscopic and theoretical results from our laboratory led us 

to define a ‘carbon bond’ analogous to hydrogen bond. This has helped the 

field of ‘inter-molecular bonding’ matured. 

• Established shock tube facilities for chemical kinetics research in 

collaboration with Aerospace Engineering Department. This facility has 

been used to address problems of interest to ISRO and DRDO and 

eventually led to the formation of Center for Excellence in Hypersonic 

Research.  

• Our research accomplishments on hydrogen bonding and carbon bonding 

have been featured in Science magazines and newspapers all over the 

world. Our laboratory is at the forefront of research in this area. 
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