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NUCLEAR PHYSICS : A BENEFICIARY TO SOCIETY 
Shobhit, Govt. P.G. College Hissar 

INTRODUCTION:  

Society supports fundamental research in the expectation of benefits that support national 

priorities.  These benefits take many forms. Satisfying natural human curiosity about the 

workings of nature is one, and this is the principal motivation for most researchers. Their 

search for new knowledge often stimulates advances in the limits of technology. It leads 

to instrumentation and theoretical concepts that address problems of societal concern, and 

to advances in other areas of science. The concepts and techniques of nuclear physics 

have had exceptional impact in this regard. 

An equally important aspect is the contribution, nuclear physics makes to the education of the technically 

sophisticated workforce that is essential for the nation's present and future economic well-being. Graduate education 

in nuclear physics provides broad training, involving experimental and conceptual techniques from a broad range of 

science and technology. As a result, nuclear physicists contribute in many areas of our society, frequently well 

beyond their original training in nuclear physics. Nuclear physics laboratories also provide an infrastructure for the 

hands-on education of younger students, involving undergraduates in research and exposing secondary school 

teachers and their students to the subatomic world and to scientific research. 

The direct applications of nuclear physics have a major overlap with the priorities of the nation: improvements in 

human health, the environment, the efficiency of industrial processes, energy production, the exploration of space, 

Bottom of Form and national security. Beyond these direct applications is the general benefit that arises from 

pressing forward the frontiers of high-technology development. 

Some of the most pervasive applications of nuclear physics are in medicine. Medical imaging techniques now 

widely used, such as positron emission tomography (PET) and nuclear magnetic resonance imaging (MRI), provide 

information in three dimensions about the structure and biochemical activity of the human interior. Radioactive 

isotopes produced by accelerators and reactors are routinely used in medical diagnostic procedures, in treatment, and 

in medical research. Cancer radiation therapy mainly uses electron accelerators and radioactive sources. Treatment 

with protons, neutrons, and heavier ions is becoming more widespread and shows great promise for improved 

selectivity and effectiveness. 

Many applications to environmental problems take advantage of the exceptional sensitivity of nuclear techniques 

such as accelerator mass spectroscopy to obtain information not available by other means. One can determine 

oceanic circulation patterns, the rate of carbon dioxide exchange between the atmosphere and the land and oceans, 

and the historic climate record. All of these have major implications for an understanding of climatic change. 

Studies of groundwater resources and their recharge rates, and of the origin of atmospheric pollutants, also provide 

unique information. 

The assortment of industrial applications reflects the great variety of industrial processes. One common theme is the 

use of nuclear techniques and accelerators to determine the composition and properties of materials, their structural 

integrity after manufacture, and their wear in use. Another is the development of techniques for the modification of 

materials through accelerator ion-implantation, as in the doping of microelectronic circuits, or the introduction of 

defects to increase the current-carrying properties of high-temperature superconductors. 

Safety and national security are areas with broad applications of nuclear techniques. Their use in detection of 

explosives and weapons has occupied increasing attention as a barrier to terrorism. Diagnostic procedures based on 

nuclear physics techniques will play a major role in noninvasive monitoring of chemical weapons and in controlling 

the distribution of enriched uranium and plutonium from dismantled nuclear weapons. Such procedures will also be 

important in the stewardship of the remaining nuclear stockpile. Intense beams from accelerators may in the future 

serve a joint role in production of the tritium required to maintain the required stockpile of nuclear weapons and in 


