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MESSAGE 

 
  

I am glad to know that the School of Chemistry, Sambalpur University is 

organising its annual Seminar “Nobel Prize-2013” on January 25, 2014. 

 This unique seminar is a laudable endeavour as it aims to enlighten both 

students and teachers on prize winning work of Nobel laureates in different fields. Such 

occasion provides one with ideas and inspiration and who knows we may have scholars 

who will get world recognition for their work and bring honour to the State and the 

Nation. I am sure this seminar will continue to generate lot of enthusiasm and interest 

among the academic fraternity in days ahead.   

I wish the occasion and publication all Success. 

 

 

     (S. C. Jamir) 

 

 

 



 
 

Prof. Bishnu C. Barik 
Vice-Chancellor 
Sambalpur University 

 

 

 

 
 

      January 22, 2014 
 

MESSAGE 

 

I am glad to know that the School of Chemistry, Sambalpur University, like 

previous years, is organizing this year a Seminar on “Nobel Prize Winning Work” on 25th 

January, 2014 to disseminate knowledge on the excellent contributions made by the 

Nobel Laureates in the fields of Physics, Chemistry, Physiology or Medicine, Economics, 

Literature and Peace. The idea of organizing such a unique seminar is praiseworthy. It 

will spread a good message amongst the students and teachers community. I 

congratulate the organizers for this impressive endeavour.  

I wish the seminar all success. 

 

 

                                                                                              

 

             

       (B. C. Barik) 

 

 

 

 

 

 



 
 

From Visionary… 

 
Prof. G. B. Behera 
 

Retd. Professor in Chemistry 
Hill Town, Bhawanipatna766001, Odisha. 

 

 

 

 

 

 
 

MESSAGE 

It gives me great pleasure to learn that the Chemistry Department is as usual 

organizing the “Nobel Prize Seminar” on 25th January 2014.  

Nobel Prize winning work gives an idea about the frontiers of knowledge so 

that the young students and faculty can be inspired to work with greater dedication. 

That is the reason why this idea of discussing the work every year took root in 1995 

with a view to mark all the categories of people to understand and appreciate the 

activities of knowledge seekers to advance the frontier of knowledge and maintain 

harmony, brotherhood etc, in the world and is being worked out. 

The Sambalpur University should feel proud of at least three of its unique 

activities. These are the publication of Saptarshi, organization of Noble Prize Seminar 

and honouring a poet of National level with Gangadhar Meher Literacy Award every 

year. Therefore, the organization of the Seminar should be patronized by the University. 

I congratulate the Organizing Secretary for the efforts to make this important 

event to happen at the right time. The proceeding is also published immediately. The 

Organizing Secretary and all the members of the School; deserve praise and 

encouragement. The School may extend this event at least to the state level now and 

invite exports from outside the University. Efforts should be made to impart a National 

Status to this seminar. 

 

       

 

      (G. B. Behera) 



 
 

Prof. (Mrs.) P. K. Misra 
Head, School of Chemistry 
Sambalpur University, 768 019 

 

 

 

FOREWORD 

 Nobel Prize is an appreciation by the global elites for the highest contribution 

of a person or institute to the society recognized in the year of award. Mostly it is an 

accumulation of excellence with time amplifying more and more to reach to the 

excellence of global appreciation. The Nobel Prize seminar, conducted by the School of 

Chemistry every year is an attempt to disseminate the knowledge on the contribution to 

the passionate academic community. This year the Nobel prizes in Science have been 

awarded to basic sciences which have directly contributed to the enhancement of 

knowledge in fundamental sciences. The prizes in other disciplines like peace, 

economics and literature have direct impact on the human society.  

 We have been fascinated towards the organization of the conference and have 

made an annual event of the School because of its unique kind at the National level and 

the benefit that it extends to the students as well as the teachers of the University. The 

School is publishing the proceedings of the Seminar in the form of a booklet regularly. I 

must appreciate the effort of the authors in contributing their articles in time which 

helps us in publishing an edited volume on Nobel Prize every year by the School.  

These would have not been possible without the support of my colleagues and 

students who have generously extended all kind of helps in making this Seminar and the 

publication of the proceedings of the seminar a grand success. Such helps from all 

spheres would certainly help us to perpetuate our endeavour in holding the seminar 

and publishing the proceedings. 

 

 

     (Mrs. P. K. Misra) 

 



 
 

From the Desk of Organizing Secretary…  

 

Since 1995 the School of Chemistry (formerly P.G. Department of Chemistry) 

has been organizing the Nobel Prize Seminar every year. The idea of holding this 

Seminar is to disseminate the knowledge based on the significant contributions made 

by the Laureates in different fields viz. Chemistry, Physics, Physiology or Medicines, 

Economics, Literature, & Peace among the students and teachers community of the 

University. This wonderful concept was floated by Prof. G. B. Behera, former HOD and 

one of the founder members of School of Chemistry. The kind of enthusiasm and 

appreciation shown by the students, teachers and other intellectuals inspired us to 

organize this Seminar every year. This year the Nobel Prize 2013 Seminar is going to 

be held on 25th January 2014 on the Nobel Prize winning work. 

The interest, enthusiasm and moral support of the speakers (authors) are 

gratefully acknowledged without which this proceeding would not have been published.  

The proceedings contain a total of six articles based on the Nobel Prize Winning 

Work for the year 2013. Besides, some useful information has been included at the end 

of these articles. I am sure; this proceedings with a lot of information, cumulative 

thoughts and achievements of the Nobel Laureates will inspire the readers and serve as 

a valuable reference and informative source. We will highly appreciate if the over 

sighted and unintentional errors in the Proceedings are brought to our notice. 

I gratefully acknowledge the help contributed by every individual for the 

successful publication of the proceedings.   

My special thanks are due to colleagues of my School who extended their time, 

effort and help to bring out the proceedings in this shape in time.  

Hopefully, students and teachers from different disciplines who will attend and 

participate in the Seminar discussion on 25th January 2014 will be immensely benefited.  
 

WISH YOU ALL VERY PLEASANT MOMENTS… 

              

 

 

 
 

(N. K. Behera) 
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The Beginning. . . . . . . . . . . . . . . . . . . 

 

Prof. George A. Olah of USA received the Nobel Prize in Chemistry in 1994 on 

Carbocation Chemistry. I was teaching Physical Organic Chemistry to the M. Sc. Students. One 

student curiously asked about Prof. Olah and his work for which he has been honored. While 

discussing his work a flash came to the mind as to how the Nobel Prize winning work shall reach 

students community. Nobel Prize awarded to epoch making discoveries and it generates lot of 

stimuli in the scientific community. An idea took root in the mind and gradually it got crystallized 

and took shape. This was discussed at the level of faculty and also students. There was an 

excitement and unanimously it was agreed to organize talks on the Nobel Prize winning work. 

What name is to be given? A simple and easily explainable name, ‘NOBEL PRIZE SEMINAR’ 

surfaced and accepted. 

A river emerges from a small point and with time it widens itself. The flow of the river 

made Siddhartha to understand the beauty of life and he could realize the silent message of the 

flowing river after a long search. Similarly any idea takes root in a small corner of the mind and 

opens itself in course of time to a mega concept. This idea of Nobel Prize seminar initially was 

limited to Department of Chemistry. It aroused interest in the University and thus it became an 

important event in the University. The faculty of Chemistry Department individually donated 

some amount of money to organize the seminar and subsequently the students also joined.  

The Chemistry Department of the University was organizing a National Seminar which 

was largely attended by scientist from all parts of India. One senior scientist while inaugurating 

the conference commented that organization of Nobel Prize seminar is a unique and no other 

university organizes to popularize such an important event in the world. This comment generates 

a cheer in the mind of all of us. 

Thus the river flows disseminating knowledge. The Chemistry Department is fulfilling 

one of the important work of disseminating knowledge to the general mass. A booklet is being 

produced for wide circulation. Sometimes people at the top question the relevance of research. 

Faraday after discovering Electricity was similarly questioned by the then Finance Minister of 

England. He politely replied that a day will come shortly when no Finance Minister can restrain 

from taxing this form of energy and earn revenue for the country. The late Prime Minister of India 

Pandit Jawaharlal Nehru while inaugurating the UGC had said that Universities should be left free 

to do research on any subject since such an activity generates a sense of creativity and desire to 

do hard in the mind of young people. The objective of Nobel Prize Seminar is just that.  

Thus it began………………. 

 

 

Prof. Gopabandhu Behera 
Retd. Professor in Chemistry 

Hill Town, Bhawanipatna, Odisha 
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Alfred Nobel’s Will 

 

On November 27, 1895, Alfred Nobel, Swedish chemist and the inventor of 

Dynamite signed his third and last will at the Swedish-Norwegian Club in Paris. When it 

was opened and read after his death, the will caused a lot of controversy both in Sweden 

and internationally, as Nobel had left much of his wealth for the establishment of a 

prize. His family opposed the establishment of the Nobel Prize, and the prize awarders 

he named refused to do what he had requested in his will. It was five years before the 

first Nobel Prize could be awarded in 1901. Now this award has become highly 

distinguished award. Will reads as follows… 

I, the undersigned, Alfred Bernhard Nobel, do hereby, after mature 

deliberation, declare the following to be my last Will and Testament with respect to 

such property as may be left by me at the time of my death: 
The whole of my remaining realizable estate shall be dealt with in the following way: “The 

capital shall be invested by my executors in safe securities and shall constitute a fund, the interest on 

which shall be annually distributed in the form of prizes to those who, during the preceding year, shall 

have conferred the greatest benefit on mankind. The said interest shall be divided into five equal parts, 

which shall be apportioned as follows: one part to the person who shall have made the most important 

discovery or invention within the field of physics; one part to the person who shall have made the most 

important chemical discovery or improvement; one part to the person who shall have made the most 

important discovery within the domain of physiology or medicine; one part to the person who shall 

have produced in the field of literature the most outstanding work of an idealistic tendency; and one 

part to the person who shall have done the most or the best work for fraternity among nations, for the 

abolition or reduction of standing armies and for the holding and promotion of peace congresses. The 

prizes for physics and chemistry shall be awarded by the Swedish Academy of Sciences; that for 

physiological or medical works by the Caroline Institute in Stockholm; that for literature by the 

Academy in Stockholm; and that for champions of peace by a committee of five persons to be elected by 

the Norwegian Storting. It is my express wish that in awarding the prizes no consideration whatever 

shall be given to the nationality of the candidates, so that the most worthy shall receive the prize, 

whether he be a Scandinavian or not”. 
 

November 27, 1895 

Alfred Bernhard Nobel 
 

That Mr. Alfred Bernhard Nobel, being of sound mind, has of his own free will declared the above to 

be his last Will and Testament, and that he has signed the same, we have, in his presence and the presence of 

each other, hereunto subscribed our names as witnesses: 

 

Sigurd Ehrenborg R. W. Strehlenert Thos Nordenfelt Leonard Hwass 
Former Lieutenant Civil Engineer Constructor Civil Engineer 

Paris: 84 Boulevard Haussmann 4, Passage Caroline 8, Rue Auber, Paris 4, Passage Caroline 

 

Note: The Prize in Economics is not one of the original Nobel Prizes created by the will of Alfred Nobel. 
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NOBEL PRIZE IN CHEMISTRY 
 

THE DEVELOPMENT OF MULTISCALE MODELS FOR COMPLEX  

CHEMICAL SYSTEMS – NOBEL PRIZE 2013 

 

The work, initiated on bonding in biomolecules by Linus Pauling, the Nobel 

Laureate of 1954, has engendered a series of Nobel laureate works in the areas of structure 

and bonding of molecules, whether as small as ammonia or biomolecules like proteins and 

nucleic acids. RS Mulliken developed molecular-orbital method to computer language to 

understand the energetic of the molecules for chemical reactivity and received Nobel Prize in 

Chemistry in 1966. Later on the Nobel laureates of 1998, Walter Kohn and J A Poople, 

devised computational tools to deal with the molecular characteristics through density 

functional theory. After a long journey of around sixty years,  the scientific research on 

application of computational tools to complex biological systems was recognized through the 

award of Nobel Prize of 2013 in Chemistry to Martin Karplus of Harvard University (a Ph D 

student of Linus Pauling),  Michael Levitt of Stanford University and Arieh Warshel of the 

University of Southern California, for ‘their work on development of multi-scale models for 

complex chemical systems’.  
 

   

Martin Karplus Michael Levitt     Arieh Warshel 

                 

A Warshel, born in Israel in 1940, was a military captain for four years before he took 

interest in Science. He started his graduation at a later age but moved fast to get his Ph.D. 

within two years after his graduation. He received the best student award during his 

graduation in Technion University, which is the training Institute of many Nobel Laureates in 

Chemistry. His research areas of interest are computer simulation and interpretation of 

properties of large molecules, with special emphasis on molecules of biological interest. 

Some of the main topics of his research are:  
 

1. Theoretical studies of enzymatic reactions, and computer aided enzyme design.  

2. Electrostatic effects in biological systems.  

 

http://chemistry.harvard.edu/people/martin-karplus
http://csb.stanford.edu/levitt/
http://chem.usc.edu/faculty/Warshel.html
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3. Dynamics and mechanisms of photochemical reactions, including theoretical analysis 

of the early steps in visual excitation and in photosynthesis.  

4. Quantum mechanical simulation of chemical reactions in solutions. 

5. Simulation and analysis of protein folding.  

6. Calculations of spectroscopic properties of biological molecules.  
 
 

At his early career of research he worked on small molecules, their spectral 

characteristics in solution, and on simulation of the experimental finding through models by 

using density matrix. Later on he expanded his area of research on enzymatic reactions 

involving photosynthesis and redox systems but through simple reactions models like 

electron or proton transfer processes. He has simplified the complex biochemical activities to 

simple chemical systems through quantum mechanical calculations by developing many 

computational programs which include  

   QCFF/PI:   A Program for the Consistent Force Field Evaluation of Equilibrium    

                         Geometries and Vibrational Frequencies of Molecules, A. Warshel and M.    

                 Levitt, QCPE 247, Quantum Chemistry Program Exchange, Indiana 

University (1974).  

          MCA:  Molecular Crystals Analysis, E. Huler and A. Warshel, QCPE 325, 

Quantum Chemistry Program Exchange, Indiana University (1976).    

MOLARIS:  A General Program Package for Simulations of Macromolecules (1989).  

 POLARIS:    A Program for PDLD calculations of Electrostatic Energies in Solution and 

Proteins (1989).  

ENZYMIX:  A General for Simulations of Chemical Processes in Enzymes and 

Solutions (1989). 
 
 

 

Michael Levitt born in South Africa (1947) had an early education in UK and 

showed his interest on biomolecular system from his beginning of the research career. At the 

age of twenty eight he published a paper with Warshel in Nature on computer simulation of 

protein folding, which is a land mark in the area of theoretical biology. 

Levitt's work focuses on theoretical, computer-aided analysis of protein, DNA and RNA 

molecules responsible for life at its most fundamental level. Delineating the precise 

molecular structures of biological molecules is a necessary first step in understanding how 

they work and in designing drugs to alter their function. 

Levitt's early work pioneered computational structural biology, which helped to 

predict molecular structures, compute structural changes, refine experimental structure, 

model enzyme catalysis and classify protein structures. His article on Structural patterns in 

globular proteins in Nature published in 1976 was a breakthrough in theoretical biology. At 

that time, X-ray crystallography was used to ascertain the location of atoms like hydrogen, 

carbon and oxygen in larger molecules like proteins or DNA. His basic research set the stage 

of most subsequent works in the rapidly growing field. It also led to practical methods for 

antibody humanization that are key for modern anticancer therapy, such as the drug Avastin. 
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According to Levitt, “Molecules work because of their structure, and cells worked 

because of where things are placed inside. The only way to interfere is to first learn their 

three dimensional structure. If you wanted to change a city, but had no idea of where the 

buildings are, you would have no idea where to start………Proteins are not just good to eat, 

but they have specific shapes, Although they consist of many thousands of atoms, they are 

governed by the same laws that govern the structure of bridges and houses. Everything is 

highly organized”. 

Martin Karplus was born in Vienna, Austria, graduated at Harvard College and went 

to the California Institute of Technology, where he received his Ph.D. in Chemistry under the 

guidance of Linus Pauling in 1953.  He spent two years as a postdoctoral fellow in Oxford, 

England, before returning to the USA to join the faculty at the University of Illinois.  In 1966 

he became Professor of Chemistry at Harvard University, where he continues to do research 

in computational chemistry.   

The main focus of research of Professor Martin Karplus and his group is to understand the 

electronic structure, geometry, and dynamics of molecules of chemical and biological 

interest. In each study on computational chemistry, a problem that needs to be solved is 

isolated and the methods required are developed and applied. In recent years, techniques of 

ab initio and semi-empirical quantum mechanics, theoretical and computational statistical 

mechanics, classical and quantum dynamics as well as other approaches, including 

experimental NMR, have been used. 

The availability of a deeper understanding of the statistical mechanics of liquids and 

the development of molecular dynamics and Monte Carlo simulation techniques make it 

possible to attempt a microscopic (first principles) approach to a variety of problems in the 

chemistry of solutions. Karplus and his group used these simulation methods to understand 

conformational equillibria of biopolymers, cage effects in reaction dynamics, and the spectra 

of molecules in solution. 

Further, the applications of molecular and harmonic dynamics techniques have 

delineated the time scales and magnitudes of the fluctuations that occur and have indicated 

their functional importance. By using free energy simulations Karplus investigated the effects 

of mutations on function and stability of proteins and nucleic acids. Methods are now being 

used in his research school to study enzyme reactions at the same level of detail as is 

available from the theory of gas phase reactions. A recent field of his research is concerned 

with the study of biomolecular motors, such as myosin. 

In 2009 Karplus published a paper in Journal of Computational Biology on the biomolecular 

simulation program, CHARMM, which has more than fifteen hundred citation by now.   

The works of the three Nobel Laureates in the 1970s led to the development of 

fundamental computational tools that are used today to model complex chemical reactions, 

such as the split-second molecular changes occurring during photosynthesis, or within 

enzymes and receptors in the living organisms. Though organic molecules seem simple, 
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during chemical reactions the bond making, bond breaking processes involve a lot of 

energetics which are due to the constituent atoms, their bonding, orientation in the molecule 

and finally on the environment of the reaction system. Simulation of a chemical reaction 

needs solution of all these factors independently and then combined with high confidence 

level. Some of the existing tools like density functional theory, Monte Carlo simulation etc 

have been of certain help in the computational calculation. But for complex biochemical 

processes like photosynthesis, transportation through membrane, and various enzymatic 

reactions, these tools separately fail in the simulation process. However, combining various 

tools some intricate problems can be solved, but mostly are still in dream.  

One of the landmark contributions of these three Nobel Laureates was finding a way 

to combine quantum physics with classical physics to model the interactions between 

different atoms and molecules. They first achieved this with relatively simple molecules such 

as the planar 1,6-diphenyl-1,3,5-hexatriene but were later able to apply the same modeling 

techniques to much more complex targets such as the bacteria-killing enzyme, lysozyme. 

The quantum theoretical calculations needed to simulate chemical reactions require a huge 

amount of computational power. Calculating how atoms and molecules interact using 

classical physics is comparatively simple by contrast and can be used to model much larger 

molecules, but cannot be used to calculate the behaviour of atoms during reactions. Chemists 

once had to base their models on one or the other, but Karplus, Levitt and Warshel developed 

computer models that could apply quantum and classical calculations to different parts of a 

single molecule. 

To predict the action of an enzyme only the atoms in the active site have to be 

described in terms of quantum mechanics. The vast majority of the atomic positions and 

electrons of the enzyme remained largely unaffected, and what influence they had on the 

catalytic process, such as the energy required to bend molecular bonds, could be described 

using classical mechanics.  

In the early 1970s, Karplus developed computer programs that used quantum 

mechanics to simulate simple chemical reactions. However, reactions involving larger 

molecules were too difficult even for today’s supercomputers. At about the same time, Levitt 

and Warshel, at the Weizmann Institute in Israel, developed a program based on classical 

descriptions of chemical structure. Though this program was very accurate in describing the 

shape of large molecules, it was blind to the quantum mechanisms that drive chemical 

reactions. 

After obtaining Ph.D. degree in 1970, Warshal joined Karplus’ lab at Harvard as a 

postdoctoral researcher, bringing with him his classical molecular modeling program. They 

decided to tackle the problem of modeling the reaction of retinal to light during visual 

process, a reaction that is partially responsible for human sight by combining a classical 

description for the outlines of the process with a quantum description of the key phenomena. 

http://www.chemspider.com/Chemical-Structure.4525932.html?rid=2475914f-7e99-4ce6-a370-c38560aea066
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By 1972 they had succeeded in the retinal project. Following additional refinements of the 

model by Levitt and Warshal, the first modern computational chemistry program was born.  

The Nobel Prize in Chemistry has been awarded to Martin Karplus, Michael Levitt, 

and Arieh Warshel for the development of multi-scale computer models of chemical 

reactions. Such computational chemical models are now the foundation for protein, enzyme, 

and pharmaceutical research, and combine a classical description of the motion and structure 

of large molecules with a quantum description of the regions within the molecule where a 

reaction takes place. A chemical reaction transforms one set of chemicals into another. How 

reactions occur can be described with great precision using quantum mechanics. However, 

the problem is that the equations of quantum mechanics cannot be solved exactly, even for 

simple reactions such as the rusting of iron in water. Some form of approximation is always 

required. Because of their tiny weight, electrons move much more rapidly during a reaction 

than can the whole atoms of molecules. As a result, chemistry is mostly the study of the 

motions of electrons within and between the molecules involved in a reaction. One stage of 

approximation is to hold the atoms fixed while the electrons redistribute. However, 

describing the redistribution of the electrons is so complex that a quantum mechanical 

treatment is still impractical. The theoretical methods developed by Karplus, Levitt, and 

Warshel circumvented this problem by combining classical and quantum descriptions of 

molecules undergoing chemical reactions.  

 

 

 

                                                                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prof. B. K. Mishra 
School of Chemistry 

Sambalpur University 
Jyoti Vihar-768 019, Odisha 
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NOBEL PRIZE IN PHYSICS 

THEORY OF HIGGS BOSON – NOBEL PRIZE 2013 

 The Nobel Prize in Physics for the year 2013
1
 was awarded by The Royal Swedish 

Academy of Sciences to two physicists “for the theoretical discovery of a mechanism that 

contributes to our understanding of the origin of mass of subatomic particles”. The physicists 

are François Englert of Université Libre de Bruxelles, Brussels, Belgium and Peter W. 

Higgs of University of Edinburgh, UK. The idea was proposed in 1964 independently of each 

other (Englert together with his now deceased colleague Robert Brout) “which recently was 

confirmed through the discovery of the predicted fundamental particle, by the ATLAS and 

CMS experiments at CERN’s Large Hadron Collider”.  

   

François Englert Peter W. Higgs 
                     

The mechanism is often called the Higgs mechanism
2
, but the history is quite 

complicated, with many previous ideas in condensed matter physics
3
 (in theories of 

Superconductivity and Super fluidity) where similar idea in different context was introduced. 

However, the idea in the framework of relativistic field theory and local gauge symmetry was 

first proposed with the initial paper by Englert and Brout
4
 which was followed a few weeks 

later by two papers written by Higgs, who did not know about their work at the time. Higgs 

was the only one who mentioned explicitly the existence of a massive scalar boson in his 

second paper and he went on to write a third paper in 1966
6
 that discusses the properties of 

this ‘Higgs boson’ in surprising details. Notable among other works during that period that 

shed great understanding of the mechanism and also put the theoretical work on solid 

mathematical foundation is the work by Guralnik, Hagen and Kibble.
5
 In this review write up 

we will discuss about this mechanism and how this gives masses to the elementary particles 

and why the discovery of Higgs particle is an important milestone in our understanding the 

Nature at fundamental level. The article has been organized as follows. First this will 

describe the understanding of fundamental building blocks of nature and the interactions 

among themselves. This will be followed by the mechanism and the discovery of the 

predicted particle at Large Hadron Collider (LHC). 
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Fundamental Building Blocks and Basic Interactions 

 

The idea that the visible nature including earth, sun, planets and all leaving and non 

living things that we see around are made up by few elements goes back to very early in 

many civilizations. The Indian Vedic philosophy states that everything is made up by five 

basic elements known as earth, water, air, fire and ether, what we call as 

PANACHABHOOT. In 400 BC, the Greek philosopher Democritus postulated that 

everything consists of atoms — átomos is Greek for indivisible and similar ideas were there 

also in Buddhist Philosophy. Modern understanding of elementarity of various entities started 

with the discovery of Periodic Table by Mendeleev, where the basic elements numbering 

around hundred were arranged according to the chemical and electronic properties of 

respective atoms. Today we know that atoms are not indivisible. With discovery of electron 

by J.J. Thomson and nucleus by Rutherford respectively we know that atoms consist of 

electrons that orbit an atomic nucleus. Further the atomic nucleus is made up of neutral 

neutron and positively charged protons. By 1920, our fundamental constituents of matter 

consisted of electron, proton and theoretical neutron which was discovered in 1932. Great 

ideas like quantum mechanics and relativity were discovered during that time and were 

immediately applied to our understanding of the behavior nucleons and electrons. Using 

quantum mechanics and relativity, Dirac postulated the existence of antiparticle, which are 

particles with opposite charge but same mass as that of particle and they were discovered 

subsequently confirming the validity of modern theories. During 1930, Pauli proposed 

another neutral particle called neutrino to explain the nucleus beta decay in which a neutron 

decays to proton, electron and an antineutrino.  

During 1940s to 1960s, a large number of elementary particles were discovered in 

cosmic rays and newly built particle accelerators. The world of particle physics that was so 

simple during the beginning of the twentieth century became an unruly zoo and needed a 

periodic table to make any sense of all these particles and their behavior which are sometimes 

strange and sometimes so similar. The periodic tables for particle physics was proposed by 

Murray Gell-Mann in 1960’s by introducing further substructure to nucleons and newly 

discovered other proton like particles called baryons. These particles are called quarks. They 

are fractionally charged particle and along with electron like particles called leptons 

constitute the matter sector of all the elements that we see in nature. Presently, as far as our 

understanding goes, everything in this universe is just made of six quarks called up, down, 

strange, charm, top and bottom quarks and six leptons namely; electron, muon and tao with 

their three respective neutrinos. All quarks and leptons carry internal spin degrees of freedom 

that are half in units of plank constant. The summary is given below in form of picture and 

table (figure 1). 
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Figure 1. The periodic tables for particle physics. 

 

After we know, how everything in this universe has been made up, it is time to ask, 

how these fundamental constituents bind together to form the matter that we see in our day to 

day life. What bind these particles to form the matter are four fundamental forces of nature, 

namely, Strong, Electromagnetic, Weak and Gravitational forces. They have been listed 

above according their strength. The strong force is responsible to bind the quarks to form 

nucleons like protons and neutrons and is strongest of all. The same force in a residual form 

is also responsible for binding of protons and neutrons to form nucleus. It is extremely short 

range and attractive. Electromagnetic force is there between any electrically charged particles 

and follow coulombs law in static case and Maxwell’s equation in dynamic conditions. 

Apparently, distinct forces like electric and magnetic forces have been unified and are 

manifestation of same fundamental force as governed by four Maxwell’s equations. 

Electromagnetic force is 137 times weaker than the strong force for similar particles. The 

Weak force is responsible for radioactive beta decay and in fact plays important role for 

shining of star and its energy production and so also in nuclear reactors. The force is one lakh 

times weaker than the strong force. Lastly, we have our most familiar force; Gravitational 

force, responsible for formation of stars, planets and also all our day to day activity on the 

surface of earth.  This is weakest of all forces but widely experienced in everyday life.  

The description of fundamental particles and forces went revolutionary change at the 

advent of quantum mechanics and its relativistic version called quantum field theory. In 

quantum physics, everything is seen as a collection of vibrations in quantum fields. These 

vibrations are carried through the field in small packages, called ‘quanta’, which appear to us 

as particles. This description enables us to explain why a specific particle produced on earth 

or in Sun is same and why do they satisfy certain statistical properties which depend only on 

their spin etc. Two kinds of fields exist: matter fields with matter particles, and force fields 

with force particles ‒ the mediators of forces. When we say there is force between objects, at 

fundamental level it is the exchange of corresponding quanta occurring in between the 

objects that experiences the force. The strong force is due to exchange of gluons (8 in 

numbers), electromagnetic force is due to exchange of photons and weak force is due to 
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exchange three bosons called W
+
, W‾

 
and Z. Here bosons means the particles having integer 

spin and all the mediator quantas of all three forces mentioned above are having spin 1.  

This description of elementary particles and the exchange quantas are called 

Standard Model of particle physics. Another aspect of all fundamental forces of nature that 

have generated enough curiosity and activity is the unification scheme which was initiated by 

Einstein. The question is, whether all forces have same origin and are the same at very high 

energy and manifests in different forms as we come to low energy.  The Standard Model 

(SM) of particle physics unifies these three fundamental forces barring gravity in a common 

framework. The model and its prediction have been successfully tested so far, though there 

are still many unsolved mysteries around. With SM we can successfully describe the origin 

and evolution of the universe from a Big bang. 

 

Symmetries and Higgs Particle 

 

 Symmetries play an important role in sciences and also in aesthetics. In fact the 

theory of relativity and many successful fundamental physics models have many underlying 

symmetries that makes them beautiful. Without symmetries, science will not be objective and 

will fall into domain of religion and faith. We know nature has many conservation principles 

such as conservation of energy, momentum, angular momentum, electric charge and more 

exotics like baryon number and lepton number etc. These conservations laws are based on 

some symmetry transformations under which the basic laws of physics are invariant. For 

example, conservation of energy is an outcome of physics being invariant under time 

translation. What it means is that, if we do some experiment today and tomorrow with same 

initial conditions we should get same result. This reproducibility of experimental result that 

makes science objective is related to energy conservation principle. In particle physics we 

encounter lots of beautiful symmetries in addition to the above mentioned ones. The 

mathematical instrument to deal with symmetry transformations and quantum states are 

group theory, especially Lie Groups. The symmetry groups for SM is SU(2)L X U(1)Y. One of 

the consequences of unification of electromagnetic interaction and weak interaction under the 

above mentioned group is that all particles namely leptons and quarks along with three gauge 

bosons and photons are mass less. It was an unsolved problem in SM how to give masses to 

matter particles and force carriers of weak interaction and still make photon (the carrier of 

electromagnetic interaction) massless. This problem was solved by invoking Higgs 

Mechanism; the theoretical framework suggested by the two Nobel Laureates of 2013 along 

with seminal work carried out by others during 1964.The mechanism also explains how 

particles get their mass. Without mass, universe as we see today will not exist; for example if 

electron becomes massless then it will always move with velocity of light and will not bind to 

form any atom and subsequently no molecules or DNA or for that matter no stars and no 

planets. Though the theory was proposed in 1964, still the experimental evidence of the 
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consequent Higgs particle was elusive till it was discovered in 1913 at Large Hadron Collider 

at CERN, Geneva. 

 In the proposed mechanism, the constituents of Standard Model (SM) are 

supplemented by another quantum field called Higgs field. The nature of Higgs field is 

different from other fields in the sense that at the ground state or minimum energy 

configuration all other fields can vanish (actually limited by uncertainty relationship of 

quantum mechanics) but not Higgs field. This field will be there always as background 

throughout space time. This is due to the specific nature of the Higgs potential which looks 

like a Mexican hat in the field space as shown below (figure 2). 

 

    

 

  

 

 

 

Figure 2. Appearance of Higgs potential in the field space 

 

At high temperature or energy after the birth of universe, the Higgs potential look 

like the dark middle section of the right diagram where the potential is symmetric around 

zero and all particles are mass less including the Higgs particle itself. As the universe cools 

below electroweak phase transition temperature which is roughly 250 GeV (250000 times the 

temperature of Sun), the Higgs potential takes the form of the Mexican hat type shape as 

shown in the left figure. The Higgs field then rolls to finite value for the minimal energy 

configuration. This mechanism is called spontaneous symmetry breaking in the jargons of 

physics. What it means is that the dynamics of theory is still having the electroweak 

symmetry but the ground state (minimum energy state) is not symmetric as the Higgs field 

spontaneously chooses one of the many configurations available to it.  Once this happens, 

some of the components of Higgs field Φ are eaten up by the weak interaction gauge bosons 

and become massive that we see in lab as W
+
, Wˉ and Z and the carrier of electromagnetic 

force; photons remains massless. This mechanism gives rise to a new particle which is 

massive and called Higgs particle. This has been further elucidated in the picture below 

(figure 3). 
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Figure 3. Production of Higgs particle in the early universe. 

 

 The universe was probably created symmetric, and the invisible Higgs field had a 

symmetry that corresponds to the stable position of a ball in the middle of a round bowl. But 

already 10
–11 

seconds after the Big Bang, the Higgs field broke the symmetry when it moved 

its lowest level of energy away from the symmetrical centre-point. 

In Standard Model where all leptons and quarks were massless, interact with Higgs 

field and once the Higgs field gets non-zero vacuum expectation value, due their interaction 

with Higgs field, they become massive. The strength of the interaction of any particle with 

Higgs particle decides the mass of that particle. For example, electron whose mass is 0.5 

MeV interacts weakly with Higgs compared to the interaction of top quark whose mass is 174 

GeV. 

 Even if Higgs particle was seen only in 2013 experimentally, the particle physics 

community strongly believed it to exist as this is most elegant mechanism that not only 

unifies electromagnetic force with weak force but also explains how particles get their mass. 

The discovery at LHC solved the last puzzle of the Standard Model and proved the Nobel 

Laureates correct in their proposal in 1964. 

LHC and Discovery Higgs 

The Nobel Laureates probably never expected that they would see the discovery of 

Higgs particle in their lifetime. It took an enormous effort by physicists from all over the 

world to achieve this feat. For a long time two laboratories, Fermi lab outside Chicago, USA, 

and CERN on the Franco-Swiss border, competed in trying to discover the Higgs particle. 

After the closure Fermi lab’s Tevatron accelerator a couple of years ago, CERN became the 

only place in the world where the hunt for the Higgs particle would continue. CERN was 

established in 1954 to carry out research in frontiers of particle physics and has been the 

cradle of many remarkable discoveries not only in science but also in futuristic technologies. 

World Wide Web (WWW), the backbone of today’s internet was invented in CERN. Its 
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membership currently comprises twenty states, and about a hundred nations from all over the 

world collaborate on the projects. CERN’s grandest achievement, the particle collider LHC 

(Large Hadron Collider) is probably the largest and the most complex machine ever 

constructed by humans. Two research groups of some 3,000 scientists chase particles and 

signals of any new physics with huge detectors ATLAS and CMS.
7,8

 The detectors are 

located 100 metres below ground and can observe 40 million particle collisions per second. 

Protons are injected into the LHC every ten hours, one ray in each direction. A hundred 

thousand billion protons are lumped together and compressed into an ultra-thin ray an 

extremely difficult endeavor since protons with their positive electrical charge rather aim to 

repel one another. They move at 99.99999 per cent of the speed of light and collide with an 

energy of approximately 4 TeV each and 8 TeV combined (one teraelectron volt = a thousand 

billion electron volts) in 27 km ring underground. The energy of the ray equals that of a train 

at full speed.  

The protons are like small bags filled with particles quarks, antiquarks and gluons. 

The majority of them pass one another without doing anything. On average, each time two 

particle swarms collide only twenty full frontal collisions occur out of 500 trillion protons 

rushing in the accelerator ring.  Each collision results in a sparkling explosion of about a 

thousand particles. According to Einstein’s well-known formula E = mc
2
, mass is a kind of 

energy. And it is the magic of this equation that makes it possible, even for massless 

particles, to create something new when they collide; like when two photons collide and 

create an electron and its antiparticle, the positron, or a Higgs particle is created in the 

collision of two gluons, if the energy is high enough. The Higgs particle was produced in the 

collision at energy 125 GeV which decayed immediately to two photons or two lepton pairs 

that were observed by the two experimental groups.
7,8

 One of many production process and 

subsequent decay process are shown below (figure 4 & 5). 

 

 

 

 

Figure 4. Higgs production through Gluon fusion & subsequent 

              decay to four Leptons (left) and two Photons (right). 
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Figure 5. Discovery in the ATLAS detector (left picture) shows tracks of four muons (red) that have 

been created by the decay of the short-lived Higgs particle and the two photon decay track of Higgs as 

detected CMS detector (right picture).  

 
Conclusion 

 

 The Higgs particle, popularly called ‘God Particle’ was the last missing member in 

standard model. The discovery confirmed the theoretical framework proposed by the two 

Nobel laureates in 1964. We now have a decent understanding about the origin of masses and 

evolution of Universe. The significance of their works cannot be visualized by the human 

civilization now and may answer our quest for basic questions like who we are, where we 

came from and where we are going.  
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NOBEL PRIZE IN PHYSIOLOGY OR MEDICINE 
 

MACHINERY REGULATING VESICLE TRAFFIC – NOBEL PRIZE 2013 

 

“We are seeing cells more and more clearly as chemical factories, where the various 

products are manufactured in separate workshops, the enzymes act[ing] as the 

overseers”‒Eduard Buchner, Nobel Lecture (1907).” 
 

“Oh my God!”   
 

“Are you serious?” 
 

“Shocked and surprised” 

These are the three different reactions of three scientists namely Randy W. 

Schekman, James Rothman and Thomas C. Südhof respectively in response to hearing the 

great news about their being awarded Nobel Prize in Physiology and Medicine for the year 

2013. Dr. Scheckman was sleeping, quite exhausted after returning from Frankfurt where he 

attended a weeklong meeting. When the phone started ringing in the morning his wife who 

was very hopeful about her husband’s feat in cell physiology yelled out- ‘there it is, there it 

is’. Dr. Schekman was thrilled after the phone and danced around with his wife and 

repeatedly said ‘oh my god, oh my god’. Südhof was driving a car in Spain when he got the 

news and for Rothman it was an out of body experience. Of course, hearing such great news 

it is obvious that anyone will be absolutely and genuinely delighted. Medicine is the first of 

the Nobel prizes awarded each year. In 2013 too Nobel Prize in Medicine was announced on 

the first day. Prize motivation for the trio was   “for their discoveries of machinery regulating 

vesicle traffic, a major transport system in our cells” in the field of cell physiology. Randy 

Schekman discovered a set of genes that were required for vesicle traffic. James Rothman 

unraveled protein machinery that allows vesicles to fuse with their targets to permit transfer 

of cargo. Thomas Südhof revealed how signals instruct vesicles to release their cargo with 

precision. 

   

    James E. Rothman   Randy W. Schekman    Thomas C. Südhof 

 



 
 

Nobel Prize 2013 

18 
 

Bio Sketch 

Before describing the details of success in the field of cell biology their brief bio 

sketch is presented to get acquainted with these renowned scientists. James E. Rothman, 

Ph.D., an American was born in 1950. He worked as a postdoctoral fellow at Massachusetts 

Institute of Technology, and later started his research on the vesicles of the cell since 1978 at 

Stanford University in California, in 2008; he joined the faculty of Yale University in New 

Haven, Connecticut, USA, where he is currently Professor and Chairman in the Department 

of Cell Biology. Randy W. Schekman is also an American who was born in 1948 in St Paul, 

Minnesota, USA. He studied at the University of California in Los Angeles and at Stanford 

University. In the later university he obtained his Ph.D in 1974 under the supervision of 

Arthur Kornberg (Nobel Prize 1959) and in the same department Rothman joined a few years 

later. Schekman is currently Professor in the Department of Molecular and Cell biology at the 

University of California at Berkeley where he started his career as faculty in 1976. Schekman 

is also an investigator of Howard Hughes Medical Institute. Thomas C. Südhof was born in 

1955 in Göttingen, Germany. He received an MD and a Doctorate in neurochemistry in 1982   

at the Georg-August-Universität in Göttingen, Germany. In 1983, he moved to Texas, USA. 

There he worked as a postdoctoral fellow with Michael Brown and Joseph Goldstein (who 

shared the 1985 Nobel Prize in Physiology or Medicine). Südhof became an investigator of 

Howard Hughes Medical Institute in 1991 and was appointed Professor of Molecular and 

Cellular Physiology at Stanford University in 2008. 

Source of Inspiration 

Actually such a painstaking research for decades by these Nobel laureate defying 

criticisms, skepticism to know the intricate transportation mechanism of the cell with 

complex organelle is laudable and one can’t find words to express one’s gratitude for their 

contribution to the Mankind. But how could they achieve such a feat in Medicine? Who 

motivated them?  In an interview  Professor Rothman told that in the earlier years when he  

started his project, at Stanford University, everybody told him it was nuts to go and try to 

reproduce the complexities, the mysterious complexities that occur in a whole cell, in a cell 

free extract. He was not deterred and it was possible for three attributes he had. First is his 

youth and youth is power. It was possible to attempt adventurous things with little data 

because of the patronage from NIH in those days. And the source of inspiration to him was 

Arthur Kornberg under whose active guidance Rothman completed his Ph.D. The ability by 

Arthur to synthesize DNA has motivated young Rothman and in him perpetuated an idea, a 

dream i.e., When Arthur and others can do why not he? Schekman gives credit to George 

Palade, a pioneer in cell biology who developed techniques of electron microscopy that 

enabled him and others to visualize membranes within human cells. It is his appreciation of 
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how proteins get assembled to be exported from cells formed the basis of further research by 

others including Schekman. 

Cell is Life in Itself: History 

All organisms, including humans, are composed of cells. Each Cell is a life in itself. 

That’s the reason why billions of cells in the body make a human being lively. It is amazing 

to think that the cells that make up our bodies are just as alive as we are. Humans are just an 

intricately designed community of cells which must work together to survive. The average 

human being is composed of around 100 Trillion individual cells!!! Most human cells are 

about 100 μm in diameter, about the width of a human hair. The internal contents of a cell are 

even smaller and, in most cases, may only be viewed using powerful microscopes. There is 

no smaller unit of life able to reproduce, respond to stimuli, remain homeostatic, grow and 

develop, take in and use materials from the environment, and become adapted to the 

environment. In short, life has a cellular nature. 

All this knowledge about cells and delicate life process at molecular level was not 

known before. The cell theory, one of the fundamental principles of modern biology, was not 

formulated until after the invention of the microscope in the seventeenth century. English 

Scientist, Robert Hooke discovered cells while looking at a thin slice of cork in1665. He 

described the cells as tiny boxes or a honeycomb. He thought that cells only existed in plants 

and fungi.  IInn  11667733,,  AAnnttoonn  vvaann  LLeeuuwweennhhooeekk used a handmade microscope to observe pond 

scum & discovered single-celled organisms. He called them animalcules”  He also observed 

blood cells from fish, birds, frogs, dogs, and humans. Therefore, it was known that cells are 

found in animals as well as plants. 

Until the nineteenth century, the cell was as distant from us, as the stars and galaxies 

were from them in spite of earlier knowledge about cells gained in seventeenth century. Most 

people believed in spontaneous generation, that is, those nonliving objects could give rise to 

living organisms. In 1864, the French scientist Louis Pasteur conducted a now-classic set of 

experiments using bacterial cells. His experiments proved conclusively that spontaneous 

generation of life from nonlife was not possible. German Botanist, Matthias Schleiden 

concluded that all plant parts are made of cells. German physiologist, Theodor Schwann 

stated that all animal tissues are composed of cells.  Rudolf Virchow, German physician, after 

extensive study of cellular pathology, concluded that cells must arise from preexisting cells.  

Thus basic cell theory was complete. 
 

 

Backdrop of the Experiment on Mechanism of Vesicular Transport 
 

Tens of thousands of different proteins reside in a living organism, controlling 

important chemical processes in minute detail. If this protein machinery malfunctions, illness 

and disease often follow. That is why it has been imperative for bioscience to map the role of 
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different proteins in the body. Tools like different microscopes starting from ordinary to 

scanning electron microscope were not enough to reveal mystery of the cell. Two papers 

published in 1946 codified the basics of cell fractionation by differential centrifugation 

(Albert Claude) which was tested and improved; new  staining  techniques including green 

fluorescent protein derived from crystal jelly by Martin Chalfie, Roger Y. Tsien, and Osamu 

Shimomura(Nobel Prize, 2008), combined  with  sub cellular  fractionation  assays using  

differential ultracentrifugation procedures with microscopy ushered in a new era in 

understanding the intricacies of cell with wider impact on disease, drugs and vaccines. 

Transportation of molecules within the cell and from cell to cell is critical for the survival for 

the cells as well as to enable it to discharge various functions. Substances cross plasma 

membrane or move within cells by either simple diffusion, osmosis, facilitated transport or by 

active transport. During active transport, a molecule is moving from a lower to higher 

concentration that requires a protein carrier and the use of cellular energy obtained from the 

breakdown of ATP.  Albert Claude, George Palade and Christian de  Duve,  who  received  

the  Nobel  Prize  in Physiology or Medicine 1974, were pioneers in this area and have shed 

light on how the cell is organized  and  compartmentalized.  Secretory  proteins  were  shown  

to  be  produced  on  ribosomes  in  the  endoplasmic  reticulum  (ER)  and trafficked to the 

Golgi complex (named after  the 1906 Nobel Laureate Camillo Golgi) (Figure 1). Progress 

was also made in deciphering how proteins find their appropriate destination.  Günter Blobel  

was  awarded  the  1999  Nobel  Prize  in Physiology  or  Medicine  for  his  discoveries  that  

proteins  have  intrinsic  signals  that govern  their  transport and localization  in the  cell. 

 

 

 

 

Figure 1. Vesicular transport in eukaryotic cell 

Clare Yu of University of California thinks that a living cell is like a city in its 

infrastructure. He is right in saying so because mitochondria acts as power plant for the 

factory called ribosome and proteins are workers. Trucks (kinesin and dynein) run on the 

road called actin fibres and microtubules with vesicles as cargo in them. Golgi apparatus is 

the post office which sorts, packages and modifies macromolecules for delivery to organelle 

under control of the police called chaperone. Complex signaling pathways that help keep 

everything running smoothly. 
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Figure 2. City of Life-The Cell 

From  the  work of  Palade,  the  traffic  of  secretory  proteins  from the  ER  was 

understood to be carried  out  using small  membrane-surrounded  vesicles  that  bud  from 

one membrane and fuse with another transiting the Golgi stack en route. Many types of 

vesicle laden with cargo produce an orchestra by supplying secretory, biosynthetic and 

endocytic proteins  within and outside the cell  by which cell receives nutrients and signals 

from other cells and organs. Budding, fusion and its harmony is of paramount importance. 

Still many a questions remained unanswered. How are molecules, including hormones, 

transport proteins, and neurotransmitters, correctly routed to their appropriate destination? 

How are these vesicles created; how do they track to and fuse with a proper target; and how 

do organelles communicating through a vesicular intermediary maintain their characteristic 

identity? These were the issues pertained to cell transportation in and outside the cell that 

perturbed many including Randy Schekman, Professor Rothman and Thomas C. Sudhoff. 

Professor Rothman, an ardent disciple of Kornborg adopted a pure biochemical 

approach to reveal how the machinery and principles of vesicular transport works in the cell. 

His first goal was to detect transport of a protein between membrane-bound compartments in 

a cell-free extract. By using this approach, he purified essential components of the vesicle 

fusion process. During 1970s gene expression in animal cell was very difficult. Rothman 

used a system based on a virus called vesicular stomatitis virus (VSV). As this infected virus 

produces large amount of a viral protein known as the VSV-G protein that can be marked by 

a particular sugar modification i.e. N-acetylglucosamine (GlcNAc) when it reaches the Golgi 

apparatus it became easier for Rothman to study the transport of this G-protein and identify 

when it reaches the destination. 

His team used two homogenates. Donor had G- protein (VSV-infected) and without 

the enzyme GlcNAc transferase. The acceptor, wild type virus contained G-Protein 

(uninfected) and GlcNAc transferase. If vesicles containing G- Protein were to bud off from 

the donor Golgi and then fuse with that of the acceptor the radioactively tagged GlcNAc 

could be incorporated into G protein. Result was not positive because of absence of the 

enzyme in the Golgi thereby establishing the fundamental principle that transport depends on 
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the intrinsic chemical specificity of the membranes involved, rather than on the proximity of 

compartments in the cell. 

Further, in the second experiment they found that the Golgi stacks from each 

homogenate remained separate and unaffected in size during the cell-free reaction, and that 

the glycosylated G protein resides exclusively in the acceptor population. This effectively 

ruled out the possibility of direct fusion of the Golgi stacks under the conditions used, and 

indicated a vesicle intermediate. 

 

Principle of Vesicle Budding 
 

With prior experience of Benjamin Glick’s (1987) finding of blockage of cell free 

transport by low concentration of N-ethylmaleimide (NEM) and Felix Weiland’s work on  N-

ethylmaleimide-sensitive factor (NSF),  a cytosolic protein that binds to SNAP (soluble NSF-

attachment protein) he studied both vesicle budding and fusion, and purified proteins from 

the cytoplasm that was required for transport. With Lelio Orci and Vivek Malhotra 

Rothman’s team learnt that NSF functions in fusion process. Both NSF and SNAPs were 

purified. SNAPs bind to membranes and assist in the recruitment of NSF. An important point 

of convergence between Schekman’s and Rothman’s work was the discovery that one of the 

yeast mutants, Sec18, corresponded to NSF, thus revealing that the vesicle fusion machinery 

was evolutionarily ancient. The synergy that came out from these two scientists  is 

unbelievable,  

Using the NSF and SNAP proteins as bait, Rothman next turned to brain as a source 

material, from which he purified proteins that he later named SNAREs (soluble NSF-

attachment protein receptors). These three proteins are present at synapses. VAMP resides in 

synaptic vesicle membrane facing into cytosol; Syntaxin and SNAP-25 are located in plasma 

membrane with which synaptic vesicle fuses.  

 

 

 

 

Figure 3. An early concept of the role of the SNAREpin in mediating fusion. 

This prompted Rothman to propose the SNARE hypothesis. According to the 

hypothesis, the different SNAREs found on the vesicles (v-SNARE) and the targets (t-
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SHARE) played a critical role in vesicle fusion ‒ through a set of sequential steps of synaptic 

docking, activation and fusion (figure 3). 

Aside from testing his hypothesis in vitro, he provided evidence that the system has 

a high degree of specificity, such that a particular target SNARE only interacted with one or a 

few of the large number of potential vesicle – SNAREs. 

In essence, Rothman dissected the mechanism for vesicle transport and membrane 

fusion, and through biochemical studies proposed a model to explain how vesicle fusion 

occurs with the required specificity. 

 

SEC Mutants and the Secretory Apparatus 

Randy Sheckman is a biochemist. But, he preferred genetic approach to study the 

mystery of the machinery of vesicular transport of cell. He was a graduate student in early 

1970. He joined Doug Brutlag and Bill Wickner after the duo developed a phage DNA 

replication reaction sustained by a cytosolic protein fraction. He developed keen interest in 

membrane assembly during his association with Bill. The work of Jon Singer’s idea that 

membranes are ensembles of proteins and lipids diffusing in a two-dimensional fluid 

influenced him to a great extent. Singer had refined the morphological techniques that 

allowed membrane constituents to be localized; Schekman joined his lab as a postdoctoral 

fellow to learn this approach. Because of the imitations of the experiment there he was not 

satisfied. At this juncture he moved to the biochemistry department of Berkley as faculty. 

Reason was dissection of the yeast cell division cycle by Lee Hartwell. Schekman realized 

that baker’s yeast (Saccharomyces cerevisiae) secretes glycoproteins and that this genetically 

amenable organism could therefore be used to study vesicle transport and fusion. During a 

visit to Berkley, George Palade was surprised to learn that yeast cells secrete glycoprotein. In 

a genetic screen, he identified yeast cells with defective transport machinery, giving rise to a 

situation resembling a poorly planned public transport system. Novick (his graduate student) 

and Schekman saw a cluster of tiny vesicles under the electron microscope. They thought 

these vesicles might have come from a typical secretory pathway to export some cell enzyme 

and its membrane contained plasma membrane protein on its way to cell surface. He found 

that the cause of this congestion was genetic and went on to identify the mutated genes. A 

screening procedure was developed to find out temperature sensitive (ts) mutants assuming 

that secretion mutants would be lethal. These ts mutants accumulate secretory enzymes 

within the cell. 

A survey of ts isolates from a mutagenized strain yielded two mutants, SEC1 (figure 

4) and SEC2 that blocked secretion and cell surface assembly.  
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Figure 4. Thin-section electron micrographs of SEC1 mutant cells grown 

       at the Permissive temperature (left) and restrictive temperature (right). 
 

So, this study revealed that SEC1 encodes a key regulator of membrane fusion, 

controlling the interaction of SNAP (soluble NSF (N-ethylmaleimide-sensitive factor–

sensitive fusion protein) attachment protein) receptor proteins in all eukaryotic cells, 

including at the synapse in the nerve terminal. 

With more efficient enrichment Novick and Field succeeded in identifying 23 genes.   

These genes could be of three different classes, based on the accumulation of membranes that 

reflected blocks in traffic from the ER, the Golgi complex or to the cell surface. The 

sequence of posttranslational events in the export of yeast glycoproteins was then determined 

with the aid of mutants that affect the secretory apparatus. Through a subsequent genetic and 

morphologic study of these mutants, Schekman discovered vesicle intermediates in the traffic 

between the ER and Golgi (figure 5).  Importantly, the SEC17 and SEC18 mutants 

accumulated small vesicles implicating a role in vesicle fusion (figure 2).  

 

 

 

 

 

 Figure 5. Discovery of Genes: key regulator of vesicular traffic 

Proteins isolated by Jim Rothman were associated with the process of transport 

vesicle targeting and fusion highlighted by Schekman. They found that mammalian NSF is 

encoded by SEC18 .Schekman also worked in collaboration and showed that α-SNAP is 
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encoded by SEC17. It is now apparent that these proteins act at every stage in which a vesicle 

docks at a target membrane 

Control of Vesicle Fusion at Synapses of Neuron/Endocrine Glands 
 

Role of humoral  transmitters in  the  nerve  terminals  and  the  mechanism  for their  

storage,  release  and  inactivation were elucidated by Bernard  Katz,  Ulf  von  Euler  and 

Julius  Axelrod earlier.  Rothman and Schekman put forth fundamental machinery of vesicle 

fusion, involvement of genes and protein in it. But how vesicle fusion remains temporarily 

controlled by the rapid exocytosis of synaptic vesicles, which is under tight temporal control 

intrigued Südhof. This assumes more significance in relation to the rapidity with which 

chemical messengers- the neurotransmitters get released in brain and insulin secretion from 

pancreas. Südhof elucidated how synapses form in the brain, how their properties are 

specified and the way they accomplish the rapid and precise signaling that forms the basis for 

all information processed by brain through thousands and thousands of connections among 

neurons (figure 6). 

 

 

 

 

Figure 6. Control of transmission of nerve signal by calcium ion 

Synapses show high degree of specificity that depends on to which neuron they 

connect. Calcium regulates neurotransmitter release in neurons; complexin and 

synaptotagmin are two critical proteins in calcium-mediated vesicle fusion. Complexin acts at 

a late step in synaptic fusion as a clamping mechanism that prevents constitutive fusion and 

allows regulated exocytosis to occur. It was found that Synaptotagmin-1 acts as a calcium 

sensor for rapid vesicle fusion. Südhof also characterized Munc18-1, which corresponds to 

Schekman´s SEC1 and is therefore also called an SM protein (for SEC/Munc). Munc18-1 

was found to interact with syntaxin and later also to clasp the Trans-SNARE complex. SM 

proteins are now known to be an integral part of the vesicle fusion.  

 

Implication in Medicine 

Findings of these three Nobel laureates of 2013 opened new vista in understanding 

transport machinery at cellular level in a better way. Any disruption at any step such as 
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budding, fusion, and calcium influx will have impact on immunological, hormonal, 

neurodegenerative disorders like Alzheimer’s disease and even Autism. 

In the 1980s and ’90s, findings of Schekman enabled the biotechnology industry to exploit 

the secretion system in yeast to create and release pharmaceutical products and industrial 

enzymes. Today, one-third of the insulin used worldwide by diabetics is produced by yeast, 

and the entire world’s supply of the hepatitis B vaccine is from yeast. Both systems were 

developed by Chiron Corp. of Emeryville, Calif., now part of Novartis International AG, 

during the 20 years Schekman consulted for the company.  

Diabetes mellitus may occur due to defect in insulin secretion. Immune response 

depends on vesicle trafficking and fusion to send out immunological substances and any 

aberration may affect adaptive immunity.  Any mutations in genes encoding proteins required 

for vesicle transport mechanism will lead to diseases such as certain forms of epilepsy which 

is associated with mutations in the gene encoding MUNC-18-1. Mutations in  the MUNC13-

4,  MUCH18-2  and  syntaxin-11 genes  have  been  found in a  subset  of  patients  suffering  

from  Familial Hemophagocytic Lymphohistiocytosis  (FHL). 

This turning point in the voyage unraveling the mystery of life at cellular level is not 

an end, curiosity rather gets deeper. It is the beginning. 

 

“Some people have at times criticized us for mainly working on techniques. I would like to 

draw their attention to an old Chinese proverb that says that if you give a man a fish you feed 

him for one day, if you teach him how to fish you feed him for a lifetime. That’s why we 

enjoy devising fishing tackle and nets to scoop from the ocean of knowledge”. — Roger Y. 

Tsien, Nobel Prize (2008). 
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NOBEL PRIZE IN ECONOMICS 
 

EMPIRICAL ANALYSIS OF ASSET PRICES – NOBEL PRIZE 2013 

 

The Royal Swedish Academy of Sciences has decided to award  Sveriyes Riksbunk 

Prize in Economic Sciences in Memory of Alfred Nobel for 2013 to Eugene F. Fama and 

Lars Peter Hansen from University of Chicago and to Robert J. Shiller from Yale University, 

USA “for their empirical analysis of asset prices”. 
 

 

There is no way to predict the price of stocks and bonds over the next few days or 

weeks. However, it is quite possible to foresee the broad course of these prices over longer 

periods, such as the next three to five years. These findings, which might seem both 

surprising and contradictory, were made and analyzed by this year Nobel Laureates. 

The behaviour of asset prices is essential for many important decisions, not only for 

professional investors but also for most people in their daily life. The choice between saving 

in the form of cash, bank deposits or stocks, depends on what one thinks of the risks and 

returns associated with these different forms of savings. Asset prices are also fundamental 

importance for the macro economy because they provide crucial information for key 

economic decisions regarding physical investments and consumption.  While prices of 

financial assets often seem to reflect fundamental values, history provides striking examples 

to the contrary, in events commonly labeled bubbles and crashes.  Mispricing of assets may 

contribute to financial crises and, as the recent recession illustrates, such prices can damage 

the overall economy. 

 A particular asset trading strategy may give a high return on average, but it is 

possible to infer excess returns from a limited set of historical data. Furthermore, a high 

average return might come at the cost of high risk, so predictability need not be a sign of 

market malfunction at all, but instead just a fair compensation for risk-taking.  Hence, studies 

of asset prices necessarily involve studying risk and its determinants. Predictability can be 

approached in several ways.  It may be investigated over different time horizons; arguably, 

compensation for risk may play less of a role over a short horizon, and thus looking at 

predictions days or weeks ahead simplifies the task.  Another way to assess predictability is 

    

    Eugene F. Fama Lars Peter Hansen Robert J. Shiller 
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to examine whether prices have incorporated all publicly available information.  If new 

information is made public but asset prices react slowly and sluggishly to the news, there is 

clearly predictability: even if the news itself was impossible to predict, any subsequent 

movements would be.  In a seminal event study from 1969, and in many other studies, Fama 

and his colleagues studied short-term predictability from different angles.  They found that 

the amount of short-run predictability in stock market is very limited. This empirical result 

has had a profound impact on the academic literature as well as on market prices.  If prices 

are next to impossible to predict in the short-term, would they not be even harder to predict 

over longer time horizons? Many believed so, but the empirical research would prove this 

conjecture incorrect. Shiller’s 1981 paper on Stock-price volatility and his later studies on 

Longer-term predictability provided the key insights: stock prices are excessively volatile in 

the short-run, and at a horizon of few years overall market is quite predictable.  On average, 

market tends to move downwards following periods when prices (normalized, say, by firm 

earnings) are high and upward when prices are low. 

 In the longer run, compensation for risk should play a more important role for 

returns, and predictability might reflect attitudes toward risk and variation in marker risk over 

time. Consequently, interpretations of findings of predictability need to be based on theories 

of the relationship between risk and asset prices. Here, Hansen made fundamental 

contributions first by developing an econometric method- the Generalized Method of 

Moments (GMM), presented, in a paper in 1982- designed  to make it possible to deal with 

the particular features of asset-price  data and then by applying it in a sequence of studies. 

His findings broadly supported Shiller’s preliminary conclusions: asset prices fluctuate too 

much to be recognized with standard theory, as represented by the so-called Consumption 

Capital Asset Pricing Model (CCAPM).  This result has generated a large wave of new 

theory in asset pricing.  One strand commonly referred to as behavioral finance- a new field 

inspired by Shiller’s early writings – put behavioral biases, market frictions, and mis-pricing 

at center stage. 

 A related issue is how to understand differences in returns across assets. Here, the 

Capital Asset Pricing Model (CAPM)- for which the 1990 prize was given to William 

Sharpe- for a long time provided a basic framework. It asserts that assets that correlate more 

strongly with the market as a whole carry more risk and thus require a higher return in 

compensation.  Here, Fama provided seminal methodological insights and carried out a 

number of tests. It has been found that on extended model with three factors- adding a stock’s 

market value and its ratio of book value to market value- greatly improves the explanatory 

power relative to the single-factors CAPM model.  Other factors have been found to play a 

role as well as in explaining return differences across assets. As in the case of studying the 

market as a whole, the cross-sectional literature has examined both rational-investor-based 

theory extensions and behavioural ones to interpret the new findings. 
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 Behavioural finance ‒ that is, finance from a broader social science perspective 

including psychology and sociology is now one of the most vital research programmes and its 

stands in sharp contradiction to much of efficient markets theory. 

 The efficient markets theory reached its height of dominance in academic circles 

around the 1970s. At that time, the rational expectations revolution in economic theory was 

in its first blush of enthusiasm, a fresh new idea that occupied the center of attention. The 

idea that speculative asset prices such as  stock prices always incorporates the best 

information about fundamental values and that prices change only because of good, sensible 

information meshed very well with theoretical trends of the time.   Prominent finance models 

of 1970s related speculative asset prices to economic fundamental, using rationale 

expectations to tie together finances and the entire economy in one elegant theory.  The 

1980s were a time of important academic discussion of the consistency of the efficient 

market models for the aggregate stock market with econometric evidence about the time 

series properties of prices, dividends and earnings. Of particular concern was whether these 

stocks show excess volatility relative to what would be predicted by the efficient markets 

model. 

 Some very recent research has emphasized that, even though the aggregate stock 

market appears to be widely inefficient, individual stock prices do show some 

correspondence to efficient market theory. Paul Samuelson some years ago posited that stock 

market is “micro efficient but macro inefficient”, since there is considerable predictable 

variation across firms in their predictable future paths of dividends but little predictable 

variation in aggregate dividends. Hence, Samuelson asserted, movements among individual 

stocks make more sense than do movements in the market as a whole. The efficient markets 

model, for the aggregate stock market has still never been supported by any study effectively 

linking stock market fluctuations with subsequent fundamentals.  By the end of 1980s the 

restless minds of many academic researchers turned to other theories. 

 In the 1990s, a lot of the focus of academic discussion shifted away from these 

econometric analyses of time- series on prices, dividends and earning toward developing 

models of human psychology as it relates to financial markets. The field of behavioural 

finance developed. Researchers had seen too many anomalies, too little inspiration that 

different theoretical models captured important fluctuations. When speculative prices go up, 

creating success for some investors, this may attract public attention, promote word-of-mouth 

enthusiasm, and heighten expectations for further price increases.  If the feedback is not 

interrupted, it may produce after many rounds a speculative “bubble”, in which high 

expectations for further price increases support very high current prices.  The high prices are 

ultimately not sustainable, since they are high only because of expectations of further price 

increases, and so the bubble eventually bursts, and prices come falling down.  The feedback 

that propelled the bubble carries the seeds of its own destruction, and so the end of the bubble 

may be unrelated to news stories about fundamentals.  The same feedback may also produce 
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a negative bubble, downward price movements propelling further downward price 

movements, promoting word-of-mouth pessimisms, until the market reaches an unsustainably 

low level.  

 Robert J. Shiller in his book Irrational Exuberance at the very peak of the stock 

market bubble in March, 2000, argued that very much the same feedback, transmitted by 

word-of-mouth as well as the media, was at work in producing the bubble then.  He further 

argued that the natural self limiting behaviour of bubbles, and the possibility of downward 

feedback after the bubble was over, suggested a dangerous outlook for stocks in the future. 

 But the feedback theory is very hard to find expressed in finance or economics text 

books, even today. Since the theory has appeared mostly in popular discourse and not in the 

text books, one might well infer that it has long been discredited by solid academic research. 

In fact, academic research has until recently hardly addressed the feedback model.   

 The presence of such feedback is supported by research in cognitive psychology, 

which shows that human judgments of the probability of further events show systematic 

biases.  

 There is evidence supportive of feedback from natural experiments, which may be 

more convincing than the laboratory experiments when they occur in real time, with real 

money, with real social networks and associated interpersonal support and emotions, with 

real and visceral envy of friends’ investment success, and with communication-media 

presence.  Ponzi schemes may be thought of as representing such natural experiments. A 

Ponzi scheme (or Pyramid scheme or money circulation schemes) involves a superficially 

plausible but unverifiable story about how money is made for investors and the fraudulent 

creation of high returns for initial investors by giving them the money invested by subsequent 

investors. Initial investors respond to the scheme tends to be weak, but as the rounds of high 

return generates excitement, the story becomes increasingly believable and enticing to 

investors.  These schemes are often very successful in generating extraordinary enthusiasms 

among some investors. Some spectacular Ponzi schemes have been seen recently in countries 

that do not have effective regulation and surveillance to prevent them. 

 The collaboration between finance and other social sciences that has become known 

as behavioural finance has led to profound deepening of our knowledge of financial markets. 

In judging the impact of behavioural finance to date, it is important to apply the right 

standards. Of course, we do not expect such research to provide a method to make a lot of 

money off of financial market inefficiency very fast and reliably. We should not expect 

market efficiency to be so egregiously wrong   that immediate profits should be continued 

available. But market efficiency can be egregiously wrong in other senses. For example, 

efficient markets theory may lead to drastically incorrect interpretations of events such as 

major stock market bubbles.  

 In his review of the literature on behavioural finance, Eugene Fama (1998) reflected 

an incorrect view of the psychological underpinnings of behavioural finance. Since there is 
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no fundamental psychological principle that people tend always to over react or always to 

under react, it is no surprise that research on financial anomalies does not reveal such a 

principle either.  

 Indeed, we have to distance ourselves from the presumption that financial markets 

always work well and that price changes always reflect genuine information. Evidence from 

behavioural finance helps us to understand, for example, that the worldwide stock market 

boom, and then crash after 2000, had its origins in human foibles and arbitrary feedback 

relations and must have generated a real and substantial misallocation of resources. 

 Understanding how mis-pricing of assets emerges, and when and why financial 

markets do not efficiently reflects available information, is one of the most important tasks 

for future research.  The answers may turn out to depend heavily on the particular contexts 

and institutional settings, but they will no doubt be extremely valuable for policy markets as 

well as practitioners.  
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NOBEL PRIZE IN LITERATURE 
 

AN ORDINARY BECOMES EXTRAORDINARY:  A VOYAGE THROUGH 

ALICE MUNRO’S SHORT STORIES ‒ NOBEL PRIZE 2013 
 

Alice Ann Munro was born on July 1931 in Ontario. She is a Canadian author 

writing in English. Educated in the University of Ontario, got married to Mr. James Munro in 

the year 1951 and has three daughters. She has been painted as having revolutionized the 

genre of short stories. Her stories explore human complexities in an uncomplicated prose 

style. Her highly acclaimed first collection of short stories Dance of the Happy Shades (1968) 

won the Governor General’s award, Canada’s highest literary prize. The success was 

followed by Lives of Girls and Women (1971) and Who Do You Think You Are? (1978). Her 

other collections are Dance of the Happy Shades (1968), The Moons of Jupiter (1983), The 

Progress of Love (1986), Carried Away, Hateship, Friendship, Courtship, Loveship, 

Marriage (2001). Her accessible, moving stories are set in her native Canada, in small 

provincial towns like the one in which she grew up, and explored human relationships 

through ordinary everyday events. Although not directly auto-biographical they reflect the 

author’s own life experiences. Her collections have been translated into thirteen languages. 

 

 

 

 

 

 

 

 

Munro writes of turkey gutting and fox farming, of trees felled in the Ontario 

wilderness, of harsh country schools and lingering illness, familiar violence, and obscure 

shame, and of the lives of girls and women.  

        On 10
th

 October 2013 Munro was awarded the Nobel Prize in Literature by the Swedish 

Academy cited as “a master of contemporary short story.” She is the first Canadian and the 

thirteenth woman to have received the Nobel Prize in Literature. 

         Alice Munro has often been compared with Chekov, John Updike, Tolstoy, 

Maupassant, and Flaubert for her artistic depiction of life. Though writers often tend to be 

public figures, Munro is self-effacing as an artist. To her books seem to be magic and she 

loves to be a part of the magic. Her characters confront deep-rooted customs and traditions. 

Her male characters tend to capture the essence of everyman while her female characters are 

more complex. Much of her work exemplifies the literary genre known as Southern Ontario 

Gothic.  Her characters often leave the confines of the country for an intellectual and creative 
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existence in the city, find that they have become ensnared within an undesired domesticity 

which forces them into pale versions of themselves, and then in later life once more feel the 

urge for emancipation. Her style places the fantastic next to the ordinary, with each 

undercutting the other that evokes life. She has an acute sensitivity to the acts of treason, 

duplicities, evasions, passions tenderness, comprises, commitments and anguish of human 

relationships. In her stories there are no neat endings and no straight forward progression. 

She finds the extraordinary within the ordinary, and reveals life to be a layering of secrets and 

lies, amassing together of disparate elements. Through her writings she shows us that man 

can never truly know his fellow beings. A recurrent theme of her early work has been the 

dilemmas of a girl coming of age and coming to terms with her family and the small town she 

grew up in. Many critics opine that her stories have usually the emotional and literary depths 

of novels. The narrators of her stories are philosophical, melancholic, at an ironic distance 

from their own lives. For example in “Lives of Girls and Women” Del is the classic Munro 

narrator -a woman in opposition to her family, her home town, her upbringing, a woman 

seeking her own kind of order. The Munro narrator is the voice in the reader’s head that will 

not be silenced.  

 Munro has talked about “the complexity of things, the things within things”. It is her 

natural ability to describe the “the shameless, marvelous, shattering absurdity” of life, to 

express it in just the right way, to capture it in all its endless, shapeless strangeness which 

makes her so good. She teases the surface, until all that is hidden; all those tucked away 

pivots of life are revealed. Munro is able to capture the shape and mood, the flavour of a life 

in 30 pages. She tells us what it is to be a human being. She is wholly without clitchès. At the 

end of one of her stories you have to pause, catch your breath, and come up for air. What is 

more important is Alice Munro has done more than any living writer to demonstrate that the 

short story is an art form and not the poor relation of the novel. Everything in Alice Munro’s 

short stories is tinged with irony, as there is a possibility of failure, hope, redemption and 

despair. Nothing is ever fixed; nothing is closed off or closed down. The more one reads 

Munro’s tales, the more limited one sees her tales are. Her range is alarmingly narrow; her 

dialogue is very stilted. This contributes to her failure in dealing with social issues in her 

works. Her tales almost always leave a reader feeling cheated, that they were promised 

something. In “the Progress of Love” a woman rebels against social restraints... only to 

become a real estate agent with an anomic love life. This sort of disappointment is typical in 

a Munro tale. In one of her most famous tales “Walkers Brothers Cowboy” a girl 

accompanies her salesman father to work, selling through rural Ontario in the 1930s. A visit 

to an old girl friend reveals his hidden past, and the girl ponders why her mother sees only the 

worst in him, while the ex sees only the good. There is no moment that changes the girl, and 

her observation is merely one destined to be forgotten.  

 In “Material”, the ex-wife of a reputed writer and professor a sort of her ex-husband 

that affects her deeply. She was full of doubts about the ability of her ex-husband as a 
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creative writer but now she envies him, his ability to take her “useless baggage” of memories 

and create art from them after she sacrificed her own writing for him. The tale ends – not as a 

Chekhovian zero ending, but just an end without an insight. “Postcard” is perhaps the best 

tale in the book, and the only one that seems to show her whole corpus. In it, a woman finds 

out her fiancé, the one she does not care a fig, now vacationing in Florida, and has married 

someone else. She confronts him outside his house, and she realizes she cared far more than 

she ever admitted to herself.  

 “In Royal Beatings”, a daughter, father and stepmother participate in bizarre rites of 

physical punishment. In “Dance of the Happy Shades” a sad piano recital is interrupted by 

disabled children, to the dismay of many. There are a series of tales that follow a character 

named Rose such as “Simon’s Luck”, which is about her will to power. “Wild Swans” is 

about a teen aged Rose’s travel in train, and “The Beggar Maid” follows Rose at a university, 

where she meets and of course marries a rich man, who tries to change her life. Of course like 

a Munro character Rose shows no depth: “Girls she hardly knew stopped and asked to see her 

ring, admired it, wished her happiness. When she went back to Hanratty for a weekend, alone 

this time, thank God, she met the dentist’s wife on the main street. 

“Oh Rose, isn’t it wonderful! When are you coming back again? We’re going to give a tea 

for you, the ladies in town hall want to give you a tea for you!” This woman had never 

spoken to Rose, never given any sign before of knowing who she was. Rose instead of 

cutting the dentist’s wife, was blushing and skittishly flashing the diamond and saying yes, 

that would be a lovely idea.” Dan Schneider would assess Munro not a great writer inspired 

by any Muse: “But the truth is I was really hoping she would be that rare writer that lives up 

to their hype. Alas! She is, at best, a journeyman writer. The touch of the infinite, the Muse, 

whatever you would want to call that special ability only the great artists have, is not present 

in her writing... Her workmanship is pedestrian, not exalted, and the claims of her 

experimental nature are over blown”. Dan Scheneider further points out that Munro’s inner 

landscapes are merely dull, lacking all vivacity. There is no emotion that sweeps through. 

Munro’s works reflects much of the dull, mutedness of her tales’ countryside settings. 

        Jenny Munro accepted her mother’s Nobel Prize for literature from the King, Carl 

Gustaf of Sweden. In the citation, the permanent Secretary of Swedish Academy Peter 

Englund announced “This flat, agricultural landscape, with its broad rivers seemingly bland, 

small towns is where most of her short stories unfold. But the serenity and simplicity are 

deceptive in every way”. Moreover he points out that Alice Munro “portrays with almost 

anthropological precision a recognizable, tranquil, every day world with predictable external 

accoutrements”. 
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NOBEL PRIZE IN PEACE 
 

MARCHING TO ELIMINATE CHEMICAL WEAPONS – NOBEL PRIZE 2013 

 

The Norwegian Nobel Committee has decided that the Nobel Peace Prize for 2013 is 

to be awarded to the Organisation for the Prohibition of Chemical Weapons (OPCW) for 

its extensive efforts to eliminate chemical weapons. 

 

 

 

 

 

 

 

 

 I am immensely pleased to be among the faculty, scholars and students, and 

distinguished ladies and gentlemen on this occasion when we have assembled to look at the 

Nobel Prizes bestowed on eminent individuals and organizations for their contribution in the 

field of physics, chemistry, physiology or medicine, literature, global peace and economics.  I 

thank the authorities of Sambalpur University in general and the School of Chemistry in 

particular for organizing this annual event.  Such meaningful extramural activities help 

connect the local scholars with the global perception and enhance the urge for the quest for 

knowledge.   

  I have only general information on the Nobel Peace Prize and that too the prize that 

has been awarded this year.  So, my statement could not be described as scholarly based on 

analysis and erudition.   

  On 3
rd

 of January this year I came across a news item published in the ‘Times of 

India’ which stated that Indians are callous in suggesting or nominating eligible persons for 

the coveted Nobel Prize which is global recognition of scholarship, discovery, invention and 

efforts to reduce conflict and human misery. According to the newspaper, “Indian nominators 

let their invites (received from the Nobel Committee) rot”. This news dampened my spirit.  

Indians and even non-Indians who chose India to be their place of work, activity and mission 

have received this laurel in the past in the fields of Literature, Physics, Physiology or 

Medicine, global peace and economics.   

  At the same time, I was elated on 5
th

 January when I received a letter of invitation 

requesting me to speak on Nobel Peace Prize for the year 2013. And honouring that request I 

am here. What a contrast? The persons, institutions, academics and scientists who were 

invited to nominate Indians suitable to be considered for Nobel Prize even after having 

received the letter from the Swedish Academy do not bother to respond. In such a situation 
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with more anguish than anger the Nobel Committee has been dismayed. This is at the one end 

of the Indian spectrum and at the other end Sambalpur University is discussing Nobel Prize 

with sufficient jest and zeal. I thank the University for this event that goes beyond routine 

academics and traditional pedagogy.   

Nobel Prize, The Beginning 

 

 Before I come to the core subject of Nobel Prize for Peace awarded in the last year 

2013, I consider it appropriate to speak generally on the Nobel Peace Prize since its institution 

in 1901. It is now common knowledge that Alfred Nobel, a Swedish national and inventor of 

the Dynamite instituted these prizes through an endowment created by him out of his vast 

earnings from his inventions and patents. When Alfred Nobel died on December 10, 1896, it 

was discovered that he had left a “will”, dated November 27, 1895, according to which most 

of his vast wealth was to be used for five prizes, including one for Peace. The prize for 

economics was added later in 1969, thus taking the total number of prizes to six. 

 

What, Why, Whom and How of Nobel Peace Prize 

 

 The prize for peace is awarded, according to the “will” of Alfred Nobel, to the person 

who “shall have done the most or the best work for fraternity between nations, for the 

abolition or reduction of standing armies and for the holding of peace congresses”. The prize 

was to be awarded “by a committee of five persons to be elected by the Norwegian Storting or 

the Parliament”. It is interesting to note that while all other prizes are awarded by the Swedish 

Academy, Nobel Prize for Peace is awarded by the Norwegian Storting and Nobel left no 

explanation as to why the prize for peace was to be awarded by a Norwegian committee. On 

this point, therefore, there could be several conjectural inferences. The most likely ones are 

Nobel, who lived most of his life abroad and who wrote his “will” at the Swedish-Norwegian 

Club in Paris, may have been influenced by the fact that, until 1905, Norway was in union 

with Sweden. Since the scientific prizes were to be awarded by the most competent Swedish 

Committees at least the remaining prize for peace ought to be awarded by a Norwegian 

committee. Another reason could be, Nobel may have been aware of the strong interest of the 

Norwegian Storting (Parliament) in the peaceful solution of international disputes in the 

1890s. He might have in fact, considered Norway a more peace-oriented and more democratic 

country than Sweden. Finally, Nobel may have been influenced by his admiration for 

Norwegian fiction, particularly by the author Bjornstjerne Bjornson, who was a well-known 

peace activist in the 1890s or it may have been a combination of all these factors.  

 The Nobel Peace Prize has been awarded to 126 Nobel Laureates since 1901. The first 

recipients of the award for peace were Jean Henry Dunant of Switzerland and Passy of 

France. While Dunant, a social activist and businessman was awarded for his founding of the 

http://www.nobelprize.org/nobel_prizes/literature/laureates/1903/index.html
http://www.nobelprize.org/nobel_prizes/peace/laureates/1901/dunant-facts.html
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International Red-cross; Passy, an economist and pacifist got the prize for his advocacy and 

effort to end the Crimean War. 

 For quite some time the award was given to individuals for their contribution for global 

peace and efforts in ameliorating human suffering. In subsequent years various organizations 

working towards the goal of global peace were also considered for this award and were 

honoured. When we speak of peace we presuppose, if not total elimination, at least reduction 

of conflict between nation states, ethnic groups and regional interests.  On the other hand it 

also indicates at providing succor to the war afflicted, deprived, downtrodden, sick and 

suffering. Peace also means to foster a sense of brotherhood and bon homie among all people 

irrespective of nationality, race, caste, creed, sect, faith and region. Once peace is disturbed 

the world becomes unliveable. War, genocide, holocaust and other painful exploitative 

occurrences happen and a large mass of people either in a particular country or in certain 

regions or spread over the entire world suffer.  Peace gets disturbed due to intolerance.    

 It is interesting to note that the Nobel Prize for Peace was instituted over a decade 

before the First World War broke out.  Hence, to say that only war disturbs peace would be a 

misnomer. Without even a bullet having been fired peace may get shattered due to negligence, 

exploitation, economic deprivation, superstition and ignorance.  There are examples galore of 

persons and institutions having been bestowed with the coveted laurel of Nobel Peace Prize 

for having served humanity during peace time and at the time of calamity- manmade or 

natural- gnawing at the very heart and soul of mankind.   

 

The Selection Process 

 In so far as Nobel prizes other than the peace are concerned the recipients are largely 

from the academic and scientific community.  Their works are tangible and are available in 

the form of theorization, publications, inventions and applications.  On the contrary, nothing 

of that nature could be ascribed to or expected of work done in the field of restoring, 

establishing or perpetuating peace in a global scale.  From this point of view, setting any 

yardstick, norms or fixed matrix to adjudge nominees for the award is certainly a daunting 

task. For each award the Nobel Committee sets up a search group, and for the Peace Prize the 

group consists of five eminent people. They solicit nominations from eligible nominators who 

have to be (i) members of national assemblies and governments of states; (ii) members of 

international courts; (iii) University rectors, professors of social sciences, history, philosophy, 

law and theology, directors of peace research institutes and foreign policy institutes; (iv) 

persons who have been awarded the Nobel Peace Prize; (v) Board members of organizations 

that have been awarded the Nobel Peace Prize; (vi) Active and former members of the 

Norwegian Nobel Committee; (vii) Former advisers to the Norwegian Nobel Committee.   

 This search group of five people after receiving the nominations scans, vets, deliberates 

and short lists, according to the set “will” of Alfred Nobel which states, “who shall have done 



 
 

Nobel Prize 2013 

39 
 

the most or the best work for fraternity between nations, for the abolition or reduction of 

standing armies and for the holding of peace congresses”.  The most eligible person or 

organization for the coveted Peace prize is identified after due diligence and deliberation. As 

per the Nobel Prize Statute, the names of the nominees are kept secret and cannot be placed in 

public domain for at least 50 years from the year of nomination and award. There is no bar for 

re-nomination of a person or an organization year after year for as many times as is possible. 

This award cannot be given posthumously to any person. However, this rule does not hold 

good if the awardee dies post declaration of the award.   

 

The Year 2013 - Speculation and Choice 

 

 For 2013 a total of 259 nominations were received, of them 50 were organisations and 

institution, rest being individuals. Even though the names of the eligible candidates are to be 

kept secret as mandated by the statute, there is no bar to speculate on the probables. This 

provides enough fodder for the media to start the guessing game. For example, in 2013, as the 

process of nomination started, speculations appeared in prominent newspapers and other 

media worldwide.  

 They speculated the following names; Denis Mukwege, a doctor in the Democratic 

Republic of Congo, for treating thousands of women gang-raped and tortured during the civil 

war; Malala Yousafzai, the teenager Pakistani girl who was shot in the head by Taliban 

militants in 2012 as punishment for her high profile campaign to encourage girls to go to 

school; Lyudmila Alexeyeva, Svetlana Gannushkina and Lilya Shibanova, the Russian human 

rights trio for opposing oppressive laws of the Putin regime; Claudia Paz y Paz, the first 

female Attorney General in Guatemala; Hu Jia of  China, the dissident and human rights 

activist; Mary Robinson, the former president of Ireland- the first woman elected to the 

presidency; Helmut Kohl the former Chancellor of Germany,  a titan of Cold War-era 

diplomacy who presided over the reunification of East and West Germany and made the deals 

that led to the creation of the common European currency, the Euro; Juan Manuel Santos, the 

President of Colombia who has embarked on a peace process to end a half-century of conflict 

and the guerrilla war in Latin America; Pope Francis, the first Latin American pontiff for his 

public call to shift the Catholic faith’s stress away from opposition to issues reformative 

issues including gay marriage.  

 There have been some surprising and controversial nominations too. Among them are 

Vladimir Putin, the Russian President sponsored by a Russian group according to whom, he 

“actively promotes settlement of all conflicts arising on the planet”; Edward Snowden, the 

NSA whistleblower proposed by Stefan Svallfors, a sociology professor in Sweden for 

revelations about the United States and British governments’ mass surveillance programmes 

had “helped to make the world a little bit better and safe” and Bradley Manning, a US soldier 

for “his incredible disclosure of secret documents to Wikileaks helped end the Iraq War”.  
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 There were debate in the media as to who is the best suited for this coveted honour for 

2013. TIME magazine even front paged a news story on Malala Yousafzai, the Pakistani 

brave girl who stood against the orthodox diktat of the Talibani clerics who had opposed 

educating girls in their domain. She was shot at on the head and had to be operated upon in a 

critical condition in England, where is lives now. She was projected to be the youngest person 

to receive a Nobel laurel of any kind, let alone the peace prize if she is chosen.  

Putting all speculations to rest and to surprise all, The Norwegian Nobel Committee in Oslo 

on 11
th

 October, 2013 announced the winner and it was the Organisation for the Prohibition of 

Chemical Weapons (OPCW). In a press release issued the same day the Committee stated,  
 

“It is decided that the Nobel Peace Prize for 2013 is to be awarded to the Organisation for the 

Prohibition of Chemical Weapons (OPCW) for its extensive efforts to eliminate chemical 

weapons. During World War One, chemical weapons were used to a considerable degree.  

The Geneva Convention of 1925 prohibited the use, but not the production or storage, of   

chemical weapons. During World War Two, chemical means were employed in Hitler’s mass 

exterminations. Chemical weapons have subsequently been put to use on numerous occasions 

by both states and terrorists. In 1992-93 a convention was drawn up prohibiting also the 

production and storage of such weapons. It came into force in 1997. Since then the OPCW 

has, through inspections, destruction and by other means, sought the implementation of the 

convention. 189 states have acceded to the convention to date. 

 The conventions and the work of the OPCW have defined the use of chemical weapons 

as a taboo under international law. Recent events in Syria, where chemical weapons have 

again been put to use, have underlined the need to enhance the efforts to do away with such 

weapons. Some states are still not members of the OPCW. Certain states have not observed 

the deadline, which was April 2012, for destroying their chemical weapons. This applies 

especially to the USA and Russia. 

 Disarmament figures prominently in Alfred Nobel’s will. The Norwegian Nobel 

Committee has through numerous prizes underlined the need to do away with nuclear 

weapons. By means of the present award to the OPCW, the Committee is seeking to 

contribute to the elimination of chemical weapons”. 

          Immediately after the announcement Thorbjorn Jagland, Chairman of the 

Norwegian Nobel Committee in an interview to a journalist said that the prize is for 

disarmament, which sends a message inside, outside and to the world about the need for 

global conventions to do away with weapons of mass destruction. 

The Awardee – Facts and Reasoning 

 

 Now, it may be of interest to know about the Organisation for the Prohibition of 

Chemical Weapons (OPCW) and its activities. Set up in1997 with its headquarters in the 

Hague, this organisation is the implementing body of the Chemical Weapons Convention 

http://www.nobelprize.org/redirect/links_out/prizeawarder.php?from=/nobel_prizes/peace/laureates/2013/press.html&object=nobelpeaceprize.org&to=http://nobelpeaceprize.org
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(CWC) having a worldwide membership of 190 sovereign countries as on date, who is 

working together to achieve a world free from chemical weapons. They share the collective 

goal of preventing chemistry from ever again being used for warfare, thereby strengthening 

international security. And mind you my friends, now we are together at the invitation of the 

School of Chemistry of this university.  

 But why Organisation for Prohibition of Chemical Weapons (OPCW) for the coveted 

prize and not any other organisation or individual whose names were sponsored by various 

world bodies in consonance with the Nobel Statute? This question was discussed in the global 

press and other media vociferously for quite some time. Some commentators opined that this 

is the fall out of the “Arab Spring”, a phenomenon that was triggered by the anti-al Quaeda 

group of western powers, backed by the USA as a sequel to the 9/11 World Trade Centre by 

Islamic extremists. “Arab Spring” was a synonym for the revolutionary of demonstrations 

and protests - both non-violent and violent, riots, and civil wars in the Arab world that 

began on 18 December 2010. By December 2013, these uprising destabilised governments in 

power in Tunisia, Egypt, Libya and Yemen. Internal disturbance in Syria was the immediate 

cause to have a fresh look at the use, misuse and abuse of chemical weapons and arsenal. 

Humanists, Pacifists and advocates of disarmament supported and lauded the selection of 

OPCW for the Nobel Peace Prize. Critics of the non-Islamic and European block however 

were not in total agreement with the selection of OPCW for the award. Nonetheless the 

Award ultimately had irreversibly been bestowed on the OPCW and it was now fait accompli. 

Since there is a secrecy clause, the name of the nominees, individual or organisations, cannot 

be revealed for 50 years, it is impossible to ascertain if more eligible organisations were in the 

race.  

 Now let us focus on the Awardee and its activities. The four key areas that Chemical 

Weapons Convention and the Organisation for the Prohibition of Chemical Weapons work on 

are:  

 
1. destroying all existing chemical weapons under international   verification by the OPCW;  

2. monitoring chemical industry to prevent new weapons from re-emerging;  

3. providing assistance and protection to States Parties against chemical threats; and 

4. fostering international cooperation to strengthen implementation of the Convention and promote 

the peaceful use of chemistry.   

  

The Peace Prize So Far 

 It may be interesting to recall certain facts about the Nobel Prize for Peace. So far, 

since 1901 this prize has been awarded 94 times. On 19 occasions between 1914 and 1972 the 

award could not be given due to various reasons. Of the 101 individuals awarded the Nobel 

Peace Prize, 15 are women. The first time a Nobel Peace Prize was awarded to a woman was 

in 1905, to Bertha von Suttner. There are several joint winners. Among the notable ones are 

http://en.wikipedia.org/wiki/Demonstration_(people)
http://en.wikipedia.org/wiki/Protest
http://en.wikipedia.org/wiki/Riot
http://en.wikipedia.org/wiki/Civil_war
http://en.wikipedia.org/wiki/Arab_world
http://en.wikipedia.org/wiki/Tunisian_revolution
http://en.wikipedia.org/wiki/2011_Egyptian_revolution
http://en.wikipedia.org/wiki/Libyan_civil_war
http://en.wikipedia.org/wiki/2011_Yemeni_revolution
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the 1994 Nobel Peace Prize to Yasser Arafat, Shimon Peres, Yitzhak Rabin and in 2011 Ellen 

Johnson Sirleaf, Leymah Gbowee and Tawakkol Karman. The youngest winners are, 

Tawakkol Karman in 2011 and Mairead Corrigan in 1976, both at the age of 32 years. The 

oldest Nobel Peace Prize Laureate to date is Joseph Rotblat, who was 87 years old when he 

was awarded the Prize in 1995. 

 Students of Chemistry may be interested to that Linus Pauling was awarded the Nobel 

Prize twice; once for Chemistry in 1954 and for Peace in 1962. This is the only occasion 

when an individual has been awarded the prize for his contribution in two different fields. 

Another fascinating fact is in 1973 this prize was jointly awarded to Henry Kissinger, the US 

Secretary of State and Lec du Tho, the Vietnamese revolutionary and diplomat. Lec du Tho 

declined to accept the award where as Kissinger received it. The reason for refusal by Lec du 

Tho was breach of faith by the US in maintaining armistice as agreed upon according to the 

Paris Peace Accord.  

Questions and Controversies  

 Like several national or international prizes, the Nobel Prize is not without aberrations 

and its share of controversies. There is a perception that the prize is Eurocentric. Besides, the 

Committee has deliberately ignored in the past many deserving individuals for this honour. 

Mahatma Gandhi is a bright example of being victim of this colonial and Eurocentric attitude 

and discrimination. He had been nominated five times between 1937 and 1948 for the Nobel 

Prize for Peace but every time his nomination was negated. Decades later Nobel Committee 

publicly declared its regret for the omission. Geir Lundestad, Secretary of Norwegian Nobel 

Committee in 2006 said,  
 

“The greatest omission in our 106 year history is undoubtedly that Mahatma Gandhi never 

received the Nobel Peace prize. Gandhi could do without the Nobel Peace prize, whether 

Nobel committee can do without Gandhi is the question”. 

Last Words 

 In conclusion, I would like to relate India to this coveted global honour and recognition 

for pioneering work in various fields for the betterment of mankind. Till date nine persons, 

either Indian citizens (including British India) or Indian origin with foreign nationality have 

received this prize. This includes Ronald Ross, born in Almora (Uttarakhanda) for physiology 

or medicine in 1902, Rudyard Kipling, an English man born in Bombay for Literature in 1907 

and Mother Teresa of Albanian origin for Peace in 1979. Rabindra Nath Tagore (Literature-

1913), C.V. Raman (Physics-1930), Amartya Sen (Economics-1998) too have made India 

proud by receiving the Nobel Prize. The other three: Hargobind Khorana (Medicine-1968), 

Subrahmanyan Chandrasekhar (Physics-1983), Venkatraman Ramakrishnan (Chemistry- 

2009) are of Indian origin but took citizenship in countries of their choice. Some even tend to 

http://www.nobelprize.org/nobel_prizes/peace/laureates/1994/index.html
http://www.nobelprize.org/nobel_prizes/peace/laureates/2011/index.html
http://www.nobelprize.org/nobel_prizes/peace/laureates/1976/index.html
http://www.nobelprize.org/nobel_prizes/peace/laureates/1995/index.html
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put in this list Mohammad Abdus Salam (Physics-1979) and Mohammad Yunus (Peace-

2006). Both were born in British India, but Salam got the prize as a citizen of Pakistan and 

Yunus as from Bangladesh. By that stretch of weird imagination one may not  even hesitate to 

put V.S.Naipaul (Literature-2001), a person of Indian origin but born in Trinidad and His 

Holiness, the 14
th

  Dalai Lama (Peace-1989), a Tibetan now in exile in India, in the list of 

Indian awardees to elongate the list. But it is stretching the imagination too far. 

 In fact our share has been too little; rather it can be called negligible. Why? Is it 

because Indian conditions are not conducive for scientific research? Is it because study of 

basic and pure science has taken a back seat in our academic priorities? This is not only my 

view. Even former President Dr. A. P. J. Abdul Kalam thought so and had advised 

universities to seriously ponder over this deficiency. However, despite all odds India has so 

far bagged the Nobel Prize in all the five categories. That is a solace. At the same time India 

could not safe keep the Nobel Medal of Rabindranath Tagore which was burgled from Viswa 

Bharati, Shantiniketan, the institution of his vision which he had set up. Is it not a matter of 

concern and shame? Now, we are happy with the replica of the lost one which the Nobel 

Committee gave as a compensation for our negligence.    

 I again thank all my friends assembled here for having given me a patient hearing and 

tolerated my indulgence for so long. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mr. A. K. Padhi 
Noted Columnist 

Former Deputy Director-General 
All India Radio & Doordarshan, Sambalpur 
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Fact File of Nobel Prize Awards: At a Glance 

 

Chemistry  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIRST  

Jacobus Henricus Van’t Hoff, Jr. in 1901, for the discovery of 
the laws of Chemical Dynamics and Osmotic Pressure in solutions 

FIRST WOMAN 

Marie Curie in 1911, for the Discovery & study of the 
elements Radium and Polonium 

YOUNGEST  

Frédéric Joliot-Curie at 35 years in 1935, for Synthesis of 
new radioactive elements 

OLDEST 
John B. Fenn at 85 years in 2002, for analyses of Biological 
Macromolecules 

Average age of 
Chemistry Laureates 

Since its inception, 
the number of 

Women Awardees 

04 57 
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Physics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIRST 

Wilhelm Conrad Röntgen in 1901, for the discovery of X-rays 

FIRST WOMAN 

Marie Curie in 1903, for the research on the radiation 
phenomena  

YOUNGEST  

William Lawrence Bragg at 25 years in 1915, for the 
analysis of crystal structure by means of X-rays 

OLDEST 
Raymond Davis, Jr. at 88 years in 2002, for the detection of 
cosmic neutrinos 

 

Average age of 
Physics Laureates 

Since its inception, 
the number of 

Women Awardees 

02 55 
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Physiology or Medicine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIRST 

Emil Adolf von Behring in 1901, his work on serum therapy  

FIRST WOMAN 

Gerty Theresa Cori in 1947, for the discovery of the course 
of the catalytic conversion of glycogen 

YOUNGEST  
Frederick Grant Banting at 32 years in 1923, for the 
discovery of insulin 

OLDEST 
Peyton Rous at 87 years in 1966, for his discovery of 
tumour-inducing viruses 

Average age of 
Physiology or 

Medicine Laureates 

Since its inception, 
the number of 

Women Awardees 

10 57 

http://en.wikipedia.org/wiki/Tumour
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Economics  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

FIRST WOMAN 

Elinor Ostrom in 2009, for her analysis of economic 
governance, especially the commons 

YOUNGEST  

 Kenneth J. Arrow in 1972, for pioneering contributions 

to general economic equilibrium theory and welfare theory 

 

OLDEST  

Leonid Hurwicz in 2007, for having laid the foundations 

of mechanism design theory 

 

Average age of 
Economics Laureates 

Since its inception, 
the number of 

Women Awardees 

                                  First 
Ragnar Frisch Jan Tinbergen 

In 1969, for having developed and applied 

dynamic models for the analysis of economic 

processes  

01 67 
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Literature 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIRST 

Sully Prudhomme in 1901, for his poetic composition, which 
gives evidence of lofty idealism, artistic perfection and a rare 
combination of the qualities of both heart and intellect 

FIRST WOMAN 

Selma Lagerlöf in 1909, for appreciation of the lofty 
idealism, vivid imagination and spiritual perception that 
characterize her writings 

YOUNGEST  

Rudyard Kipling at 42 years in 1907, for consideration of 
the power of observation, originality of imagination, virility 
of ideas and remarkable talent for narration which 
characterize the creations of this world-famous author 

OLDEST 
Doris Lessing at 88 years in 2007, for that epicist of the 
female experience, who with scepticism, fire and visionary 
power has subjected a divided civilisation to scrutiny 

Average age of 
Literature Laureates 

Since its inception, 
the number of 

Women Awardees 

13 65 
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Marching to Peace  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIRST WOMAN 

Bertha von Suttner in 1905, Author of Lay Down Your Arms! 
in 1889, founded pacifist organization in 1891 

YOUNGEST  

Tawakkol Karman at 32 years in 2011, for non-violent 
struggle for the safety of women and for women's rights  

OLDEST 
Joseph Rotblat at 87 years in 1995, founder of Pugwash, 
which works towards nuclear disarmament 

Average age of 
Peace Laureates 

Since its inception, 
the number of 

Women Awardees 

15 62 

                         First 
Henry Dunant 
in 1901, for his 
role in founding 
the international 
Committee of the 
Red Cross 

Frédéric Passy in 1901, for 
being one of the main founders 
of the Inter-Parliamentary 
Union and also the main 
organizer of the first Universal 
Peace Congress 
 

 

https://en.wikipedia.org/wiki/Women%27s_rights


 
 

Nobel Prize 2013 

50 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

POWERFUL EQUATIONS AT NOBEL CORNER 
 

Sl. 
No. 

Nobel Prize 
Category 

No. of 
Times 

Awarded 

Awarded 
to One 

Laureate 

Shared by 
Two 

Laureates 

Shared by 
Three 

Laureates 

No. of 
Times Not 
Awarded 

No. of Laureates 

Person(s) Organization(s) Total 

1 Chemistry 105 63 22 20 08 166 00 166 

2 Physics 107 47 31 29 06 196 00 196 

3 
Physiology 
or Medicine 

104 38 31 35 09 204 00 204 

4 Economics 45 22 16 07 00 74 00 74 

5 Literature 106 102 04 — 07 110 00 110 

6 Peace 94 64 28 02 19 101    25* 126 

Total 561 336 132 93 49 851 25 876 

 

* 22 individual organizations have been awarded the Nobel Peace Prize; UNHCR & ICRCs have been honoured twice and thrice, respectively. 
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SPEAKERS OF THE NOBEL PRIZE 2013  

 

 

 

Bijay Kumar Mishra  

He was born in 1954, did his M.Sc. in 1975.  He had completed both his Ph.D. degree in 

1981 and D.Sc. in 2004 from Sambalpur University. He joined in the Department of 

Chemistry as a Research Assistant in 1979 and subsequently selected as Lecturer in 1987, 

and promoted to Reader and Professor in the same Department. He was an INSA visiting 

Scientist at Indian Institute of Science, Bangalore in 1991. His research areas of 

specialization are Physical-organic Chemistry, Surface Chemistry and Theoretical Chemistry. 

He has been awarded UGC Research award in 1999 and Samanta Chandra Sekhar Award 

from Odisha Bigyan Akademi in 2006. He has published 160 papers with 2500 citations and 

has an h-index 21.  

Surya Narayan Nayak 

He was born in 1965, did his M.Sc. in 1986. He did his Ph.D. in Particle Physics in 1993 

from Institute of Physics/Utkal University. His Ph.D. thesis work is extensively cited in a 

book titled “Stars as laboratory for Fundamental Physics”, written by George Rafelt of Max 

Planck Institute, Germany. Presently he is Sr. Lecturer in the School of Physics, Sambalpur 

University. At present he is pursuing his research on Particle Physics, Astrophysics, 

Cosmology, Large Hadron Collider, Higgs Physics, etc. He has got training on Diploma in 

Advanced Physics at Institute of Physics, Bhubaneswar in 1988. He was a Visiting Scientist 

at Indian institute of Science, Bangalore and at International Center for Theoretical Physics, 

Trieste, Italy. He was also a Visiting Fellow at Tata Institute of Fundamental Research, 

Mumbai and research associate in the Department of Physics, Indian Institute of Technology, 

Mumbai. He has successfully guided 19 M.Phil. students to his credit and one scholar is 

working under his supervision for his Ph.D. degree. 

Sadhu Charan Panda 

He was born in Kalahandi (1959), did his Schooling and College education in Kalahandi and 

Sambalpur. After graduation in M.B.B.S from Utkal University, he served periphery in health 

services, Orissa; in Districts of Kalahandi, Bolangir and Sambalpur from 1986 to 1997. Since 

then he joined Orissa Medical Education Service cadre at V.S.S. Medical College after 

becoming M.D. in S.P.M. Presently working as an Associate Professor, Department of 

Community Medicine, V.S.S. Medical College, Burla. He has edited “Journal of Community 

Medicine” from 2005 to 2009. He is a reviewer of “Mensana Monograph”, “Medical 
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Education” and “Vaccine Safety”. Besides teaching he is a researcher, trainer, evaluator, 

public speaker and an expert in public health. He has published research papers in National 

and International journals and participated in National/ International meets workshop and 

conferences. He is associated with many associations, e-forums, Departments and Academic 

Staff College of Sambalpur University, Regional Faculty of PHFI, New Delhi and a partner 

of “Brighton Collaboration”. He devotes his extra time with social works and writes poem. 

Sudhansu Sekhar Rath 

He was born in 1960, presently he is Professor in P.G. Department of Economics, Sambalpur 

University. His specialization is Mathematical Economics, Econometrics, and Finance. He 

has completed his Ph.D. in Public Choice. At present he is pursuing his research on Public 

Choice Theory, New Institutional Economics, Government Finance and Financial Economics. 

He has published twenty five research papers in the Journals of National and International 

repute. He has also published seventy popular articles out of which forty articles in 

Encyclopedia of World Poverty, Organized Crime, Modern Slavery, etc. He has authored 

reading materials for IGNOU, in Public Economics. Under his supervision six scholars have 

already been awarded Ph.D. from Sambalpur University, ten have registered for Ph.D/D.Lit. 

and working. He has completed many research projects (Minor and Major) sponsored by 

different Organizations such as National Institute of Public Finance and Policy, Indian 

Institute of Public Administration, United Nations Development Programme, World Bank, 

Centre for Youth and Social development etc. He has acted as consultant to Ministry of 

Finance, Government of Odisha in the preparation of Draft Memorandum for presentation to 

the 12
th

 and 13
th

 Finance Commissions. He has also submitted report to the 13
th

 Finance 

Commission on the Debt Sustainability of Special Category States in India. He is continuing 

as a consultant to CYSD, on Public Finance Discourse and Budget Analysis. Prof. S. S. Rath 

was a brilliant student in his career with higher first class throughout and is the First Class 

First (Gold medalist) in M.A. (Economics) of his batch. He is sincere, hardworking and 

committed for teaching and research. He is a brilliant teacher and a very good researcher. In 

addition to his normal duties Prof. Rath was placed as the Registrar of Sambalpur University 

from March, 2009 and he managed the administration of the University also up to April 2013. 

 Mrs. Sabita Tripathy 

 
She was born in 1963, did her Ph.D. from Sambalpur University. Initially she had joined as 

Lecturer in English at Women's College, Jharsuguda and then joined as Lecturer in the P.G. 

Dept. of English in 1993, promoted to Reader in 1998 and subsequently became Professor in 

2010. Her main research interest is in Indian English literature. She has published more than 

25 research articles in journals and anthologies of national as well as international repute. 
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More than 30 students of M.Phil.  have completed their dissertation and eight scholars are 

working under her supervision for their Ph.D. degree. She has active interest in drama and 

she has been an accredited drama artist of All India Radio, Sambalpur for the last 28 years. 

 

Abhaya Kumar Padhi 

He was born in Rampela, Sambalpur (1949), did his Masters from the Post-Graguate 

Department of English of Sambalpur University in 1972. After serving as a lecturer in various 

colleges for a short spell, on being selected by the Union Public Service Commission he 

joined Government of India, Ministry of Information and Broadcasting in 1975. He has held 

various staff postings while posted in the headquarters in New Delhi, prominent among them 

as Director Personnel, Policy, Parliamentary Affairs, and International Relations in different 

spells. As Deputy Director-General he handled AIR Commercial Broadcasting Service, 

Marketing Division, Vividh Bharati, Games and Sports Broadcasts, AIR Central Archive and 

Eastern Region of AIR comprising the states of Orissa, Bihar, Jharkhand, West Bengal and 

union territory of the Andaman & Nicobar Islands. He was Additional Director-General  for 

the Eastern Region of  Prasar Bharati (both AIR and Doordarshan) handling the affairs in four 

states and a Union Territory till retirement on 30
th

 September, 2009. He has several 

publications to his credit that include an anthology of poetry entitled “Janmandhara 

Indradhanu Barnana, several short stories, poems and essays in established Oriya magazines, 

prominent among them are Jhankar, Nabapatra, Nabalipi, Chitra, Sambad Puja Sankhya, 

Sachitra Vijaya, Girijhara, Sagar, Istahar, Katha to name a few. He has visited many countries 

in connection with training programmes and conferences like Trans-border Broadcasting, 

Application of Meta-plan Technique in Broadcasting Management. Headed the Indian 

Broadcasting contingent for coverage of various International sports events like 

Commonwealth Games - 2006 in Melbourne (Australia) and Asian Games- 2006 in Doha 

(Qatar). Acted as Nodal Officer of the Commonwealth Broadcasting Association during its 

annual conference held in New Delhi in 2005. Headed the Indian delegation at the SAARC 

Audio-Visual Exchange Programme Committee Meet in Bangladesh, Bhutan and Maldives. 

He has been honoured with Annual Akashvani Awards for innovative programme, received 

awards and honour for excellence in several productions at various stations like Sambalpur 

and Cuttack including one from Shri Atal Bihari Vajpayee, former Prime Minister. Presently 

he is appointed as a Guest Faculty of Indian Institute of Mass Communication, Member of the 

Senate, Sambalpur University (Chancellor’s nominee) and Media Consultant, Odisha 

Electricity Regulatory Commission, Bhubaneswar. He runs a regular column in the widely 

circulated Odia daily “Sambad” and contributes articles on current affairs to various journals 

and publications.  
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