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HR~DAY BEHARI MATHUR was born on May 27, 1928 in Nasirabad, in Ajmer district 
of Rajasthan state. He had his schooling at the Government High School in Ajmer, 
affiliated to the Board of High School and Intermediate Education, Rajaputana, Central 
India and Gwalior. He always stood first at his school examinations and he passed 
his final school examination in 1942 with a distinction in science and rnatbematics. He 
was ranked twelveth in the order of merit in the whole Board. In recognition of his 
outstanding performance, he was awarded Haris Memorial Merit Scholarship in the 
year 1940- 1942. Later he passed his intermediate examination from the same place 
scoring distinction in physics, chemistry and mathematics and standing fourth in the 
order of merit. 

Mathur obtained his Bachelor of Science degree in 1946 from the Agra Uni- 
versity again obtaining a distinction in the examination. He was the recipient of the 
Kailashnath Shyamnath Memorial Merit Scholarship for the year 1944-46. He com- 
pleted his Master of Science in 1948 from Delhi University standing first in the 
University. He also received the University of Delhi Science Exhibition Merit Award 
for the year 1947-48. Betwen 1948-50 he worked as an All India Research Fellow of 
Chemistry at the University of Delhi. Later he took up a teaching position as a lecturer 
in the Chemistry Department of the Delhi University. He was associated with the 
university during the period 1950-58. He was awarded the Government of India Over- 
seas Central State Scholarship. He obtained lien from Delhi University in 1952 to take 
up a research position at the Lawrence Radiation Laboratory, University of California 
in USA. He obtained the Doctor of Philosophy in Chemistry in the year 1954. Between 
1954-56, he served as a research associate in the famous Enrico Fermi Institute for 
Nuclear Studies in Chicago, USA. He returned to India in 1956 and continued his 
teaching at the Delhi University. In the year 1958, he joined the Physical Chemistry 
Group of the National Chemical Laboratory, at Pune as a Senior Scientific Officer, 
Grade I and later become the Head of the Physical Chemistry Division. In 1976 he was 
appointed as the Director of Defence Materials and Stores Research and Development 
Establishment at Kanpar. 
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Dr Mathur had a keen interest in different scientific disciplines, which is evident 
from his scientific achievements. He started his research activity in the field of Nuclear 
Chemistry a t  the Lawrence Radiation Laboratory under guidance of Professor Hyde. 
His work on Neutron Deficient Isotopes in the closed shell region of 50 Protons and 50 
Neutrons and the and y ray spectroscopic studies of the isotopes was started 
soon after the publication of Maria Mayer's theoretical paper and resulted in 
the discovery of hitherto unknown radioactive isotopes Iodine- 12 1, Iodine- 123, Xenon- 
12 1, Xenon-1 23, Cesium- 1 2 1, Cesium- 1 25, )Niobium-89, Zinconium-90m and Molyb- 
denum-90. It provided one of the earliest experimental confirmation of the shell model 
of the nuclear studies for which Maria Mayer later shared with JHD Jensen, the 1963 
Nobel Prize in Physics. 

In 1958 Dr Mathur joined the Physical Chemistry Group at the National 
Chemical Laboratory, Pune. He was instrumental in establishing a Radiation and 
Nuclear Chemistry Division at- this Laboratory. He organized at this Laboratory, 
the facilities for the use of radioactive isotopes and radiation sources in Physicochemi- 
cal and Biochemical research. One of the peaceful use of the radioactive isotopes is 
in the field of medicine, where it can be used for the diagnosis of thyroid disorders and 
also in the diagnosis of the cause of megaloblastic anaemias. This work involved deve- 
lopment of methods of tagging the red blood cells with radioactive isotopes, determi- 
nation of the growth and decay of red blood cells and the assimilation of Vitamin B,, 
in the normal and anaemic humans. Dr Mathur was one of the earliest to start such 
studies in India in collaboration with the Armed Forces Medical College, at Poona. 

In the year 1961 Rudolf Mossbauer won the Nobel Prize in Physics for his disco- 
very that nucleus bound in solids could undergo recoil-free emission and resonant 
absorption of gamma rays. The extremely high resolution of this resonance allows the 
measurement of the separation of the nuclear energy levels to one part in 10L4, an 
accuracy sufficient to reflect the weak interaction of the nucleus with the surrounding 
electronic environment. Thus through the Mossbauer effect, nuclear physics provides 
a powerful tool for the chemical analysis of the solids. 

Dr Mathur was one of the pioneers in this field to recognize the manifold appli- 
cations of the Mossbauer effect in chemistry and actively persue a programme to deve- 
lop this discovery as a tool in chemical spectroscopy. In many cases, e.g. in spinels 

containing several metal ions of the first transition series, the ionic distribution cannot 
bc determined by x-ray studies with great accuracy because of the small differences of 
the scattering power. In such systems especially those containing cations of variable 
valancy and capable of occupying more than one possible site. Mossbauer spectra 
may be used to give the information on cation oxidation state and the site distribution. 
Dr Mathur's major achievement in the field of Mossbauer spectroscopy was the 
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characterization of several spinel compounds containing Fe and Sn, the chemical effects 
of electron capture in solids, the nature of chemical bonding in iron organo compounds, 
the mechanism of oxidation in Silver-Tin alloys. Many of his papers find reference in 
standard publications and books. (e.g.) 'TJle chemical Application of ~ds'sbauer 
Spectroscopy by VI Goldenskii and RH Herber, Academic Press, 1968). It is because 
of Dr Mathur's sustained interest in the field of Mossbauer spectroscopy, that the 
National Chemical Laboratory has been recognised as one of the leading research 
centres in the field of chemical application of Mossbauer spectroscopy. 

Dr Mathur's work on the confirmation in solids of the hypothesis of Wexler that 
a molecule can sometimes virtually explode as a result of the coulombic repulsion when 
one of the constituent atoms is radioactive and decays by the electron capture has a 
very important bearing on the mechanism of radiation damage. 

Studies on diffusion in solids plays an important role in the development of high 
temperature technology since most of the high temperature reactions in solids viz. pre- 
cepitation, oxidation, corrosion, phase transformation, sintering etc, are diffusion con- 
trolled. The work on the kinetics of high temperature oxidation of metals and alloys 
and intermetallic diffusion lies in an area of great importance as far as the industrial 
development is concerned. These studies finds direct application in the development of 
solid fuels, semiconductors, catalysis and in nuclear technology. Dr Mathur's keen 
interest in these fields resulted in several publications on diffusion in solids using Radio 
Tracer Technique and the elucidation of oxidation mechanism in various metals, 
notable among them are the diffusion of rare earth metals in copper, isotope effect in 
diffusion, oxidation kinetics in rare earth metals, copper and silver-tin alloys. 

Dr Mathur initiated a study on thermodynamics of complex ion formation with a 
view to clarify the mechanism of radiation protection by chemical protective agents 
such as aminoacid like cysteine. This work has been internationally recognized as 
standard work on thermodynamics of complex ion formation and is quoted in nume- 
rous references in modern /books and reviews (e.g. Interaction of Electrolytic solutions, 
GH Noncollas, Elsevier Publishing Co, Amsterdam 1966. Thermochemistry of Tran- 
sition Metal Complexes, SJ Ashcroft and CT Mortimer, Academic Press, 1970). 

Apart from his basic studies, Dr Mathur has also shown keen interest in carry- 
ing out applied research. At National Chemical Laboratory, he has handled number 
of applied and sponsored projects as an investigator incharge in different areas of 
investigation. Molecular sieves of the type 3A, 4A, 10X and 13X are used as an 
industrial dehydrants and in gas purification and separation plants. The bulk denland of 
these materials will continue to grow with the growth of the petrochemical industries 
and the indigenous manufacture of air separation unit for the cryogenic industry. Dr  
Mathur has developed a process for the synthesis of some of the molecular sieves com- 
parable to union carbide Linde molecular sieves. His involvement in other areas of 
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applied research are the investigation of synthesis and properties of new types of glycol 
monoalkyl ethers for the control of water evaporation to extend the industrial utiliza- 
tion of the cotton seed oil (sponsored by the Department of Agriculture, Agriculture 
Research Service, USA). He was also actively engaged in a project sponsored by the 
Department of Atomic Energy, Government of India. Some of the rare earth metals 
have a high neutron absorption cross section which makes them promising materials 
for use as controls of neutron intensity in the nuclear reactor. The results obtained in 
this project provide basic data on the physical and chemical factors which affect the 
rate and the mechanism of corrosion of the rare earth metals at high temperatures. He 
was also involved in a project sponsord by the Department of Industries, Jammu and 
Kashmir on the fractionation of turpentine oil. Basically he was interested in the 
collection of thermodynamic data on vapour liquid equilibria in the binary mixtures of 
the various components of the turpentine oil with a view to design a distillation 
coloumn for the fractionation of the turpentine oil into its components. 

Dr Mathur was the author of more than fifty research publications. He has 
written a chapter on ~ G s b a u e r  Spec froscopy and its Application in Inorganic Chemi- 
stry and a chapter on Application of the ~ o i s b a u e r  Eflect in the Sttrdy of Ferrites and 
Garnets, 

In recognition of his scientific works, particularly for his achievement in the field 
of Mossbauer Spectroscopy he was awarded the Shanti Swaroop Bhatnagar Memorial 
Award in the year 1973. Soon after, he was made a fellow of the Indian 
National Science Academy in 1974. He was a recognized research guide for the 
PhD degree in Physics and Chemistry of the Universities of Agra, Banaras, Bombay, 
Pune and Madras and also the Indian Institute of Technology, Bombay. 

MEMBERSHIP OF SCIENTIFIC SOCI~TIES AND ADVISORY COMMITTEES 

Dr Mathur was a member of several scientific societies. He was a member of 
the Indian Chemical Society, American Physical Society, American Association of 
Advancement of Science, Magnetic Resonance Spectroscopy Association (India) and 
tbe International Diffusion Research Association. He was a Fellow of the Society for 
Sigma Xi, USA. 

Dr Mathur was a member of the Board of Editors, Indian Journal of Chemistry 
(1 974-76), Member of the Catalyst Research Committee, CSIR, New Del hi (1 974- 
76), Convener, Planning Group-11 on 'Fert~lizers and other plant nutrients', National 
Committee on Science and Technology, Panel 1-V on Chemical Industry, Member, Task 
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Force on the Development of Fertilizer Industry, Ministry of Petroleum and Chemicals, 
Government of India ( 1  973), Member, Planning Group on Surface Water Resources, 
National Committee On Science and Technology, Panel on Natural Resources, Member, 
Variable Energy Cyclotron Users Committee, Department of Atomic Energy, Govern- 
ment of India, and CSIR Metals Research Committee. His biodata has appeared 
in the national and international directories such as the Times of India Directory and 
Year Book including Who's Who (1974). World Nuclear Directory, published by 
Vallancey Press, UK and Who's Who in Atoms. 

Dr Mathur was an able administrator. His punctuality and regularity was very 
well known. He was always courteous, degnified and soft spoken. At the same time 
never hesitated to be outspoken, knowing well such expression can affect his popula- 
rity or personnel oareer. Dr Mathur was a strict disciplinarian with keen apptitude 
for precission and perfection. He had very cordial relation with his collegaues and 
students. However he was never willing to compromise on any scientific discussion 
unless he was convinced. He was always ready to carry out experiments by himself if 
any of his students found it very difficult to implement his ideas. As a research guide 
he had very few equals. He always tried to develop self confidence in his students and 
prepared them to tackle original problems. He had an excellent memory power and 
could even provide necessary references from his memory. 

January 11, 1980 was a fateful day. Dr Mathur was to attend a selection com- 
mittee meeting at the National Chemical Laboratory, Poona. On his way to airport, 
he had a sudden massive heart attack. Though all the medical help was provided, he 
could not servive due to repeated attack. The end come on January 12, 1980. 
His passing away was deeply mourned by a very large number of his collegues and 
admirors. Dr Muthur has left behind his wife Mrs Santhi Mathur, a son and a daughter. 

The author wishes to express his thanks to Dr APB Sinha, Head, Physical 
Chemistry Division, National Chemical Laboratory, Pune, for giving information about 
Dr HB Mathur and Mr S M  Joshi who supplied him copies of notes which 
Dr Mathur himself had kept of his life and work. 
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