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Abstract 

Health is a common theme in most cultures. Health plays a vital role in our lives. In context to women’s 

health it is a valuable asset for them. Women have a special role in healthy nutrition of the population. The 

woman breastfeeds the newborn baby and prepares meals for members of her family. Women employees in 

food manufacturing, trade, public catering, health care and education account for the majority. In addition, 

public health depends upon women’s understanding of healthy nutrition issues. Women, therefore, play a 

key role in implementing a healthy nutrition policy, both in the family and in society as a whole. In most 

Indian household the women of the house eats last, after feeding the whole family. Though there are more 

illiterate women than men, we find that women learn more quickly and respond more rapidly. So, women 

need health and nutrition education for the development of society. Health and nutrition education aims at 

enabling women and men both to gain control over the determinants of health and health behaviour and the 

condition that affect their health status. This paper analyses the significance of health education to women 

and thus to society. 

Keywords: health, women, nutrition, education. 

Introduction 

 Health is a prerequisite for human development and is an essential component for the wellbeing of 

the mankind. The common beliefs, customs, practices related to health and disease in turn influence the 

health of the human beings. Health can be regarded as a state of mental, social and economic wellbeing and 

not the mere absence of disease. Health is a function, not only of medical care, but also of the overall 

integrated development of society – cultural, economic, educational, social and political. Therefore, to have 

sound health, the other depending factors are also to be looked into. 
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Health is one of those terms which most people find it difficult to define although they are 

confident of its meaning. Therefore, many definitions of health have been offered from time to time, 

including the following: 

Webster: “The condition of being sound in body, mind or spirit, especially freedom from physical 

disease of pain”. 

Oxford English Dictionary: “Soundness of body or mind; that condition in which its functions are 

duly and efficiently discharged”. “A condition or quality of the human organism expressing the adequate 

functioning of the organism is given conditions, genetic and environmental”. 

Perkins: “A state of relative equilibrium of body forms and functions which results from its 

successful dynamic adjustment to forces tending to disturb it. It is not passive interplay between body 

substance and forces impinging upon it but an active response of body forces working toward 

readjustment”. 

WHO definition: The widely accepted definition of health is that given by the World Health 

Organization (1948) in the preamble to its constitution which is as follows – “Health is a state of complete 

physical, mental and social wellbeing and not merely an absence of disease or infirmity”. In recent years, 

this statement has been amplified to include the ability to lead a “socially and economically productive 

life”. 

Health Problems of Indian Women 

The health of Indian women is intrinsically linked to their status in society. Research on women's 

status has found that the contributions Indian women make to families often are overlooked, and instead 

they are viewed as economic burdens. There is a strong son preference in India, as sons are expected to 

care for parents as they age. This son preference, along with high dowry costs for daughters, sometimes 

results in the mistreatment of daughters.  

Indian women, further, have low levels of both education and formal labour force participation. 

They typically have little autonomy, living under the control of first their fathers, then their husbands, and 

finally their sons. All of these factors exert a negative impact on the health status of Indian women. Poor 

health has repercussions not only for women but also their families. Women in poor health are more likely 

to give birth to low weight infants. They also are less likely to be able to provide food and adequate care 

for their children. Finally, a woman's health affects the household economic well-being, as a woman in 

poor health will be less productive in the labour force.  

Many of the health problems of Indian women are related to or exacerbated by high levels of 

fertility. Utter Pradesh, the most populous state in India, has a total fertility rate of over 5 children per 

woman. On the other hand, Kerala, which has relatively high levels of female education and autonomy, has 

a total fertility rate under 2. High levels of infant mortality combined with the strong son preference 

motivate women to bear high numbers of children in an attempt to have a son or two survive to adulthood. 

Numerous pregnancies and closely spaced births erode a mother's nutritional status, which can negatively 
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i) stresses the complex web of interrelationships that determine mental health and that the 

factors that determine health operate on multiple levels.  

ii) goes beyond the biological and the individual.  

iii) acknowledges the crucial role of the social context.  

iv) highlights the importance of justice and equality in determining mental well being. 

Gender configures both the material and symbolic position women occupy in the social hierarchy as well as 

the experiences which condition their lives. Understood as a social construct, gender must be included as a 

determinant of health because of its explanatory power in relation to differences in health outcomes 

between men and women. These asymmetries are manifested not only in terms of differential susceptibility 

and exposure to risks - for example vulnerability to sexual violence, but also, fundamentally, in the power 

of men and women to manage their own lives, to cope with such risks, protect their lives and influence the 

direction of the health development process. This balance of power has generally favoured men and 

relegated women to a subordinate, disadvantaged position. 

A gendered, social determinants model offers the only viable framework for examining evidence on 

all relevant factors related to women’s mental health. From this perspective, public policy including 

economic policy, socio-cultural and environmental factors, community and social support, stressors and 

life events, personal behaviour and skills, and availability and access to health services, may all be seen to 

exercise a role in determining women’s mental health status. 

The importance of gender differences in mental health is most graphically illustrated in the 

significantly different rates of major depression experienced by women compared with men. The need to 

focus on ill health and morbidity has also been emphasized in the area of women’s health. Health related 

data that is solely bio medically based cannot adequately inform an understanding of the morbidity 

experienced by women. As mortality rates decline, it becomes increasingly critical to address physical and 

psychological morbidity, increase satisfaction with health care services and improve quality of life, if 

improvements in women’s health are to be achieved. 

The tools currently in use to measure health status exacerbate this difficulty by themselves having a 

gender bias. Reducing morbidity is an essential prerequisite to the improvement of women’s mental health. 

As women in many countries are approximately twice as likely as men to experience depression and it is 

the most prevalent psychiatric disorder any significant reduction in the overrepresentation of women who 

are depressed would make an important contribution to lessening the global burden of disease. Women’s 

mental health is a significant public health issue. 

The promotion of women’s mental health, like health promotion in general, relies on establishing a 

process composed of a variety of possible elements that singly or together enable women as individuals or 

members of their communities to increase control over the determinants of their mental health and thereby 

be in a position to improve their health status and health outcomes. A strong inverse relationship exists 

between social position and physical and mental health outcomes. Adverse health outcomes are two to two 
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role in influencing all health related sectors to see that their policies and actions are in congruence with the 

national health objectives. It has to play a key role of an advocacy so that people are motivated and play 

effective role in educating and adapting sound health practices. Thus, it is well said that “Health is beauty”, 

as beauty is only a by-product of good health. So, let’s wake up and enter into the adventure and remember 

that Health is a fundamental Human Right. 
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Sports and Physical activity is linked solely to the sport at schools, colleges, universities and leisure activities, undermining its 
contribution to a number of other processes and activities. For example, sport is closely linked to education, tourism, health and 
entertainment. Each of the above has made up a major role in the national economy. Entertaining people during their time off 
from work as always been a primary role of both participation and spectator sports. Although in the past sport entertainment was 
usually casual & relaxed, today's sport is often organized, mechanized, marketed and administered as a business. Commercial 
interest influenced virtually every decision in sports. Events are rated by television audience share, tickets sales, website hits, 
concession sales, sponsor revenue and media coverage. Wins and losses are important because they influence all of these 
standards of measurement. As sport in growing more into business, the corporate model is entering into the organization of every 
sport entity and governing body.  Athletes are encouraged to provide their services for the good of the larger entity, to contribute 
to the bottom line. Coaches are becoming the supervisors of athletes who are sometimes asked to go against their personal 
choices for the better good of the team or organization. As the sports industry in growing in economic power, it is also attaching 
commercial interests who could benefit from that power by influencing its organization. As the industry is developing, the role of 
the athlete is becoming to serve the organization. 

ORIGINAL RESEARCH PAPER Physical Education

ECONOMIC IMPACT OF SPORTS ON SOCIETY KEY WORDS: Economic 
impact, Sports, Society.

INTRODUCTION: 
Sports economic is a discipline of economics focused on its 
relationship to sports. It covers both the ways in which economists 
can study the distinctive institution of sports and the ways in which 
sports can allow economists to research many topics, including 
discrimination and antitrust law. The theoretical foundations of 
the discipline are heavily based on micro economics. Sports 
economics modules offer a range of transferable and specific skills 
that can be applied to a range of role opportunities, particularly in 
the ever growing sports and leisure industries, local government & 
tourism. Sports economics possesses substantial experience in 
economic consulting to the sports industry, with specific 
knowledge of the economic impact of facilities, event, and teams 
so considering the publicity and scrutiny surrounding such studies, 
it is imperative to select a firm that not only has substantial 
experience, but also has a reputation for consistently providing an 
accurate assessment of economic impact. Economists and 
scientists have widely studied the sports role in economic growth 
as well as the importance of sport for people's physical activity 
promotion. However in the light of the growing role of sport in 
economic processes, it is necessary to do an in depth study for 
theoretical aspects of sports economics. Many people love sport. 
Thus, sports economics provides an opportunity to analyze some 
key economic concepts can be used to analyze and understand the 
role that economics incentives play in determining the behavior of 
controlling bodies, leagues, clubs, players, fans, sponsors, the 
media and government. 

HISTORY OF SPORTS ECONOMICS:
Throughout human history, many societies has used sport as form 
of public entertainment. However never before has commercial 
sports been as pervasive as it is in contemporary industrial society. 
Money is the motivator of athletes. Players and owners give their 
primary allegiance to money rather than to play. Playing for high 
monetary stakes is existing for funs too. Television money dictates 
schedules, the timing of time outs, and even controls what sport 
casters say. Super athletes can become millionaires. 

Modern sport is corporate sport. The original purpose of sport � 

pleasure in the activity has been lost in the process. Sports has 
become work. Sports has become the product of publicity agents 
using super hyper methods. Money has superseded the content as 
the ultimate goal. 

Eitzen's statement emphasizes the notion that commercialization 
has changed sport dramatically. We will focus on four topics. 

1)  The factors contributing to the emergence and growth of 
commercial sport. 

2)  The effects of commercialization on the form and content of 
sport.

3)  The legal status and incomes of athletes.
4)  The owners and sponsors of commercial sports we know that 

whenever any sport is converted into a form of commercial 
entertainment, success depends on its man's appeal. 
Although spectators are adverse group with a variety of 
motives underlying their attachments to sport, their interest in 
any sports event are usually related to a combination of three 
factors:

(I)  The uncertainty of the event's outcome,
(ii)  The risk or the financial rewards associated with the 

involvement of the athletes and 
(iii) The display of excellence or heroics by the athletes. In other 

words, when spectators refer to a 'good game' they are 
usually referring to one in which the outcome was in doubt 
until the very end of the consist, one in which the stakes were 
so high that the athletes were totally committed to end 
engrossed in the action, or one in which there were a number 
of excellent or heroic performances.

When an event is characterized by all three of these factors it is 
likely to be discussed and remembered for a long time. It 
spectators are attracted by uncertainly, high stakes, and 
noteworthy performances, the commercialization of sport is 
bound to create certain changes.

This fact has led to the question of whether commercialization 
corrupts sport or whether it simply changes sport in ways that 
make it available to a greater number of players and spectators. 

IMPORTANCE OF ECONOMICS IN SPORTS
Now-a-days sports are evaluated in terms of gate receipts and 
revenues from the sale of concessions, licensing fees, 
merchandise, and media rights. Games and events are evaluated in 
terms of market share, ratings points, and advertising potential. 
Athletes are evaluated in terms of endorsement potential and on-
camera image, their very popularity may depend on their ties to 
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corporate names and logos. Stadiums, teams and athletic events 
now are named are larger corporations rather than historical 
figures and places with local meaning. Corporate interests 
influence everything from the choice of team colours to the times 
events are scheduled and the ways they will be covered by the 
media. In fact, media companies own a growing number of sport 
teams and sponsor more and more events. Sports are now 
corporate enterprises, integrally tied to marketing concerns and 
processes of global capitalist expansion. The names of 
transnational corporations have become synonymous with the 
athletes, events, and sports that provide pleasure in peoples live.

Seven Sectors of the Sports Economy
National income accounting provides the framework for the 
suggested analysis, consistent with the National Accounts. It 
allows for a division of the sports economy into these seven 
sectors. 

Consumers � including the personal or household sector. This 
shows mainly sports related expenditure, like spending on sports 
clothing and footwear.

Commercial sport sector � including sports good manufacturers 
and retailers. We classify companies such as Nike and professional 
football clubs in this sector. 

Commercial non-sport sector � including suppliers for the 
production of sport-related goods and services. This sector 
includes companies that don't provide a sport product, but assist 
through the supply of inputs or revenue for production.
 
Voluntary sector � including non-profit making sport 
organizations such as amateur clubs run by their participants. 
Identifying the income and expenditure flows towards voluntary 
clubs is an important element in the economic assessment. 

Local Government � including income from local government 
sport facilities, sports-related grants from central government and 
rates from the commercial and voluntary sector. It expenses wages 
for labour and grants to the voluntary sector.

Central Government � including taxes grants and wages on 
sport related activities. 

Twelve ways of sports � make a positive impact.
a. Economic Impact
b. Jobs
c. National Unity
d. City Pride
e. Role Models
f. Helping Kids Get Active
g. Employment Outlook
h. Community Relations
I. Make a Wish

j. Honoring Heroes
k. Team & Player Foundations
l. Emotion

Effects of Sports on Indian Economy over the past two decades 
there has been increased competition among cities, regions and 
countries to host mega sporting events. Therefore Government 
and other proponent's of major sporting events usually seek to 
back up their claims of the event providing an economic boost by 
commissioning an economic impact statement. 

Hosting a sport event has revealed a number of benefit in our 
communities and of those benefits, some reasons like increasing 
community visibility, positive psychic income, and enhancing 
community image are all common and acceptable postulations. 
Economic impact in sporting events can be defined as the net 
change in an economy resulting from a sport event and the change 
is caused by activity involving the acquisition, operation, 
development and use of sport facilities and services which in turn 
generate visitor's spending, public spending, employment, 
opportunities and tax revenue. In study of economic impact 
expenditure can be categorized as direct, indirect and induced 
effects.

Economic Benefits of Promoting Sports
Sports is divided into play, game physical activity, medical 
treatment, rehabilitation & competition targets everyone & 
everybody, regardless of gender, age, religion, race, social status 
teaches ethics, discipline fair play, pride, dignity & honor. It is a 
source of fun, enjoyment, recreation & relaxation. It is a tool for 
democracy, freedom & equality encompasses the entire 
population of a nation. It is like religion, the opium of the people 
induces a sense of patriotism & unity. It is a prime factor in 
decreasing chances of heart disease, Alzheimer & Parkinson's, 
Reduces mental instability. As sport as a concept is quite vast, it is 
not very easy to define it, yet an academic definition on which all 
would agree, is that sport is a form of involvement, it is a 
recreational activity, a social institution and a cultural product. In 
short, sport is a social phenomenon that brings together peoples 
and nations under unity, patriotism and moral values. 

CONCLUSIONS: 
In current scenario economic impact studies have become 
standard operating procedure for supporters of public funding for 
sports events. It has led to acceptance of their findings by the 
government and public due to their prevalence with no critical 
evolution. Entertaining people during their time off from work has 
always been a primary role of both participation and spectator 
sport. Although in the past sport entertainment was usually casual 
and relaxed, today's sport is often organized, mechanized, 
marketed, and administered as a business commercial interests 
influence virtually every decision in sports. Events are rated by 
television audience share, tickets sales, concession sales, sponsor 
revenue and media coverage. Wins and losses are important 
because they influence all of these standards of measurement. As 
sport is growing more into a business, the corporate model is 
entering into the organization of every sports entity and governing 
body. Athletes are encouraged to provide their services for the 
good of the larger entity, to contribute to the bottom line; coaches 
are becoming the supervisors of athletes, who are sometimes 
asked to go against their personal choices for the better good of 
the team or organization. 
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Socialization is a process of learning the ways of one's society and becoming a functioning member of it along with 
exhibiting standards of behaviour in accordance with its rules, laws and customs, which have been formed due to our 
interaction in the community. Sports socialization occurs through contact with socializing agents. Man is a social animal 
and is distinctive from other animals due to his ability to learn. For a primitive man, food, shelter and clothing were his 
basic needs. Education, health, recreation etc. came to be added to his growing list of secondary needs. These needs can 
be classified as biological, sociological and psychological aspects of life. Through socialization people develop ideas 
about themselves and about those with whom they interact. Inevitably, socialization is a two-way process that affects 
everyone to a greater or lesser degree. It takes place throughout one's life, but it is during the early years that the most 
crucial phases occur. In these phases a person's sense of self, social identity and relationships with others are shaped. 

ORIGINAL RESEARCH PAPER Sports Science

COMMUNITY, SPORTS & SOCIALIZATION KEY WORDS: Socialization, 
Sports, Community. 

INTRODUCTION:
Sports is a factor or a media, or an agent, or a force which 
humanizes and socializes the individuals. Sports and 
socialization will go hand in hand. They are inseparable and 
indispensable for developing personality has to be ensured 
through participation of physical activity programmes. The 
physical education, and sport scientist believed that physical 
education is a social experience. Sports is helping the 
individual to make personal adjustment as worthy member of 
the society. Physical activity programmes inculcate social 
needs of the individuals as self respect, love; recognition, 
belongingness acceptance etc. are a few of them. Physical 
education and sports develop social qualities such as co-
operation, friendship, sympathy, honesty, fair play, 
sportsmanship, respect for authority and so on are the 
important aspects of culture as well as socialization. Thus 
sports and physical education totally transform the human 
animal into human being, of converting the biological being 
into a social being. 

Sports Converts Biological-being into Social-being
Man is so born social. He becomes social by virtue of the 
programmes of physical education. It is a made it very clear 
that only through constant practice and training the new born 
child becomes social in nature.

Community Sports and Socialization
Community sports is full of recreative activities. Recreation is 
a basic need for living in a democratic society. There are a 
number of coordinating organizations that function in the 
community. In the community, there are a number of social 
agencies such as private and public working together for 
understanding, co-ordination of services, consultations on 
policy and programme, joint planning and study and trying to 
meet total community needs through various programmes.  

Recreation Develops Socialization
The parents' role is very important to develop the 
socialization. Parents education, personality characteristics 
their emotional and social behavior, then mutual, affection, 
love and quarrel, their interest and attitude and general 
characters etc. are important components of socialization. No 
one is born with the spirit of cooperation, coordination, 
sportsmanship, honesty, courtesy etc. but all such qualities 
are developed through sports and games. 

Contributes to the Development of Personality
The aim of physical education and sports is not to achieve 
anything in the society but to achieve the wholesome 
development of the personality of the individuals. Physical 
education and sports must strive to make every child 
physically, mentally, morally, socially and emotionally fit. It 
also develops in him such personal and social qualities as will 

keep him to live happily with others and with himself and 
build him up as a good citizen of tomorrow.

Produces a Worthy Citizen
Socializing process in physical education is aimed to develop 
individuals who must become worthy citizens of tomorrow. 
They should be able to take up civic responsibility in their 
family or in the groups. Physical education and sports 
develop humanitarian attitude and tolerance for all races and 
religions, who conform to rules and regulations as the players 
do during sports competitions. Physical education and sports 
make the individual share responsibility leading to 
democratic life. Sports in variable develops these qualities 
among the participants. An educated person needs such 
qualities. 

Eliminates Social Distance
Sports is a factor or an agent which is held responsible for 
eliminating social distance among the children. Sports is a 
socializing agent which is providing equal opportunities to all 
the children irrespective of their abilities. One of the causes of 
faculty socialization is “social distance”. Through sports 
different types of antisocial behavior has been eliminated 
and washed away during the time of play. It gives changes for 
interacting and interdependent on each others. Here, no rich 
and poor, high caste and low caste, inferior and superior 
treatments. But it gives opportunities to think “a feeling of 
oneness” and “a feeling of equals”. 

Helps to Create a Bright Future
Sports and socialization are complementary to each others. 
The product of sport is socialization. Socialization and sports 
are the powerful instruments of changing the destiny of 
mankind. It is through sports, the individual can establish a 
new life. Sports thoroughly change the behaviour of the 
individuals. By giving appropriate training to the new born 
children the coming generation can be altered significantly.

Develops Social Integration
Without social integration, sports cannot flourish. Both will go 
together culture, in its developments has revealed a tendency 
to be consistent. At the same time different parts of culture are 
interconnected. Social quality has been developed through 
sports. The cultural quality has been acquired only through 
playing the games and sports. Man is not only a social animal 
but also a cultural being. Man's social life has been made 
possible because of culture. That way, the cultural aspect of 
integration and sports are thickly related to each others.

Develops International Understanding
Sports is not only producing a worthy citizen, and developing 
social integration but also it develops international 
understanding between the countries and continents. Today, 
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as everybody knows, sports is being played between the 
countries in terms of world cups in football, hockey, volleyball 
and handball, invitation tournaments in various games and 
sports, test matches in cricket, Wimbledon and Davis Cup 
tournaments in tennis etc. Directly or indirectly sports plays a 
predominant pole to develop the spirit of assimilation, 
interaction, accommodation and cooperation of the social and 
democratic virtues among the citizens. Strictly speaking, 
sports itself is a transmitter of socialization to the worthy 
members of the society. Wherever understanding exists, 
there the concept of socialization develops, because 
understanding is one of the most important aspects of 
socialization. 

Social Moral & Cognitive Development
To understand the characteristics of learners in childhood, 
adolescence, adulthood, and old age, educational 
psychology develops and applies theories of human 
development. Often represented as stages through which 
people pass as they mature, developmental theories describe 
changes in mental abilities (cognition), social roles, moral 
reasoning, and beliefs about the nature of knowledge. 

Sports Programme and Sports Policy
The implementation of this sports policy needs substantial 
additional financial outlays by the central and State 
Government. Investment in the promotion of sports and 
physical education, being investment in health, fitness, 
productivity and social well-being of the people, which is 
really for upgradation  of our human resources for 
development. Such investment in sports and physical 
education should, therefore, be adequately increased. The 
Government of India should review alongwith the State 
Government, every five years, the progress made in the 
implementation of this national policy and suggest further 
course of action as may be necessary as a result of such 
review. The programmes implemented by the Govt. of India 
are as follows:
(I) Grants formation of sports infrastructure.
(ii) Purchase of sports.

In these cases the most important factors are equipment and 
development of playground synthetic playing surfaces, 
promotion of sports in Universities and Colleges, assistance 
of national sports federation, sports capacity search 
scholarship scheme etc. Through these factors we get a 
wonderful sports infrastructure.

CONCLUSION:
Socialization is the process of social interaction through which 
people acquire personality and learn the way of life of their 
society. Socialization is the essential link between the 
individual & society a link so vital that neither individual nor 
society could survive without it. Socialization enables the 
individuals to learn the norms values, language, skills, beliefs 
and other patterns of thought and action that are essential for 
social living. An socialization enables the society to 
reproduce itself socially as well as biologically thus ensuring 
its continuity from generation to general socialization is a 
lifelong process, for we continually encounter new or 
changing conditions and must learn how to adjust to them. The 
most important socialization, however, occurs in the early 
years of infancy and childhood when the basic foundation of 
later behavior and personality are laid. 
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ABSTRACT: 

The introduction of English education to India by colonial legislation resulted in the emergence 

of Indian English literature. Numerous Indian English writers have made significant 

contributions to modern English literature. Fiction is becoming the most influential form of 

literary expression in English-language Indian literature. The novel is usually regarded as the 

most appropriate literary vehicle for exploring contemporary experiences and conceptions, and 

Indian English literature occupies its legitimate place in the literary landscape. Chetan Bhagat, a 

novelist, is profiled in this paper in a variety of ways. 

Keywords:Chetan Bhagat, Literature, Novelist, Legislation, Indian. 

 

INTRODUCTION: 

Chetan Bhagat's phenomenal success as a novelist is a marvel of an amazing technology. His 

management skills, the emergence of thousands of modern private engineering colleges requiring 

his mastery of simple past tense, his justification of depraved instinctive human actions in the 

guise of new age realism, and, above all, one word from the great Hindu philosophy known as 

Prarabdh-Throw a lucky man into the sea, and he will come up with a fish in his mouth Since the 

beginning of time, the best-selling English language author has been Chetan Bhagat. As the 

master of young generation feelings, a name and place, both in the hearts of their darling hearts 

and in society, the legend demands some serious examination and judgement. Five Point Person, 

The Three Mistakes of My Life, One Night @ The Call Center, Two States of My Marriage Life, 

and Revolution 2020 are among his five novels, which include adventure, romance, background 
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music, and expert commentary on financial, political, and educational frameworks [1].  This 

writing style is widely recognised as one of the main developments happening in the field of 

novel writing. Since publishing his first novel Five Point Someone in the year 2004, Chetan 

Bhagat has described the literary taste of maturing book lovers [2]. 

CHETANBHAGAT IN MODERN ENGLISH LITERATURE: 

With the relentless emphasis on the sheer Indians, these writers have effectively smashed the 

Western tradition of seeing the East as the other, or sub-standard as set out by Edward Said in 

his Orientalism published in the year 78. The Call Center introduces itself as a trend setter in 

such a sense of Realism on the basis of urban setting and sophisticated bent by Chetan Bhagat 

One Night @.  Published in 2005, this novel is more or less totally different from those written 

by Mulk Raj Anand, Raja Rao and the three great authors [3]. 

R.K. Narayan and other authors in a similar vein. Because of their focus on the crisis of self-

problems, these writers attempted to develop a national Indian identity in their fiction. Following 

in the footsteps of Salman Rushdie, Arundhati Roy, Upamanyu Chatterjee, and Amitav Ghosh, 

Chetan Bhagat discovers a ready market for English writing in India. Chetan Bhagat is far more 

daring than the first-year masters, which is to be expected. This audacity is apparent in his 

portrayal in particular. It's worth noting that the vast majority of the characters portrayed by 

great Indian writers are, at their core, Indians. In Raja Rao's Kanthapura, for example, Moorthy 

is an idealist and a supporter of Gandhiyan Ahimsa and Satyagraha who wishes to overcome the 

traditional caste barriers—as is characteristic of a post-Independence educated Indian [4]. 

In R.K. Narayan’s Guide, the character of Raju is a total conversion of his role as a tour guide to 

that of various Ashrams from Bramhcharya to Sanyas that is in keeping with the traditional 

Indian idea of purity. The porter boy Munno, in Mulk Raj Anand’s Coolie points out the reality 

of the important Indian social system. Thus, it is very much clear that the ―trio had their

primary task cut out for them-building a national Indian individuality. Contrary to all of this, the 

characters of Bhagat have basically Indian nonentity about them [5]. The key characters, the six 

executives of the Call Center – Esha, Radhika, Priyanka, Varun, Military Uncle and Shyam – 

may in reality belong to any other nationality. In their denial of the typical Indian value system, 

the surfacing of a new India can be located on India which is worlds apart from the Indian reality 
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with the exception of the length, which is a score or so more dense pages than the other three 

novels. 

The tale depicts the ideal Indian mentality of rejecting intercaste marriages and the tradition of 

adhering to an age-old conservative and unworkable attitude. According to the novels, India is a 

deeply religious country, with older people holding strong religious beliefs and young people 

finding it difficult to respond. According to Bhagat, India urgently needs to solve the 

generational divide. The elder generation grew up in a time of scarcity and valued a suffocating 

social order in which everyone had their own but equal life. With a radical attitude that runs 

opposite to Indian caste and religion norms, the young are practically a race apart. The novelist 

expresses his optimism for inter-state marriage as a means of national integration that will 

significantly increase greater understanding between cultures, resulting in much-needed final 

unity, the absence of which has been explained by the novelist in My Life's Three Errors as the 

cause of the chaos in a country known for its tolerance around the world. Revolution 2020 calls 

for action on India's compromised education system, in which political elites utilize all of their 

power to line their own pockets rather than rule wisely and serve society. Chetan Bhagat 

encapsulates the thoughts of a new generation. His characters are not old folks, but rather young 

people. In his Five Points, the author discusses three IIT convicts. In his novel The Three 

Mistakes of My Life, the main character is someone, who is accompanied by three pals, whereas 

in One Night @the Call Centre, the main protagonists are a group of Call Center executives. He 

is well aware that India has the world's greatest youth population, and he is clever enough to 

target these inexperienced individuals. 

CHETAN BHAGAT: THE ADVOCATE OF IMMORALITY 

Chetan Bhagat, despite being widely read, does not convey any message to the nation's youth. 

None of his characters are heroic, and none of them have attractive human characteristics. The 

novelist is known for his greatest sellers, not for the creation of any intelligent characters; rather, 

most of the characters in his works are led by impulse, such as sleep, food, fear, sex, and self, 

and above all, unusual foolishness, which the money-minded author overvalues everywhere. 

Wilde, in the critic as Artist has made a witty statement: 

The distinction between literature and journalism is that journalism is unreadable; so, there is no 
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Editor speaks.............

Literature is always believed to be
reflecting the society in different ages and genres.
The pangs and panics, the trials and tribulations,
the challenges and opportunities of life have been
the co-travellers in the course of human
progression.  Celebration of successful episodes
and expression of grief and frustration at the loss
of targeted goals have remained the synonym of
life. In the present day, the Corona pandemic
panic has become a nightmare of human
civilization. Literature is replete with the themes
dwelling on epidemics and pandemics. And the
renditions of heart rending episodes of the people
have left indelible impression in the pages of
history. Human civilization cannot forget the
heart throbbing incidents that occurred during
partition of India resulting in migration of people
from one part of the country to the other for the
safety and wellbeing of their families. The
Pulitzer Prize winning picture of ‘Starving Child
and Vulture’ (1993) of Kevin Carter reflecting
the deplorable life during the famine in Sudan
had once moved the whole world. The present
pandemic has resulted in innumerable incidents
that seem simply stories on the pages of books
or sketches on canvas – millions of workers
turning jobless, hoards of workers on foot
covering hundreds of kilometers, wife losing
husband, toddler playing hide and seek with the
dead mother’s sari, mother pulling the sleeping
son atop a trolley bag, minor carrying the parents
on a rickshaw, husband dragging the pregnant
spouse on a self prepared toy trolley, father
substituting the bullock in pulling the cart
carrying his family, train running over the
sleeping pedestrians on track, patients in
developed countries sleeping beside numerous
corpses, hoards of corpses getting cremated
together and above all the whole world being
locked down.  The practice of social distancing,
isolation and quarantine are given priority to
check Covid-19 from spreading in an age when
the world is a global village. The virus has taught
the world to be united in waging a war against it
with the motto “Vasudheiva Kutumvakam”. In a
state of the world coming back to the track, The
Rock Pebbles family wishes its contributors,
readers and well-wishers a healthy, safe and
creative life.

-Editor
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Portrayal of Women in Literature in English
and Bengali films: A  Quest for Converging

and Diverging Ideologies
Tamali Neogi

Through a detail thematic analysis of three texts and three Bengali films (not

adaptions) which from the aspect of time are linked to three waves of feminism, the author

tries to find the paths of convergence and divergence between the ideologies developed in

literature and their plausible reflection in Bengali films in relation to the portrayal of women.

Interesting is the finding to see that women in Bengali films are portrayed in a more  positive

mode than in literature in English, which  further is supposed to create a ‘correct’ impression

about women, mostly in Bengali society and hopefully nationwide because of its greater

reach as a medium.

Key words : literature, film, women, ideologies-converging, diverging

          “In general, divergence of readings is more interesting than convergence....”

                  Jonathan Culler, The Pursuit of Signs, 51.

Literature and film do essentially share certain common aspects as both of them

are super structures reflecting reality. Not surprisingly, both, the author and the director, at

a specific historical period, may share the same goals and ideologies. “Cinema and literature

constantly tend both to converge and to diverge, and not only in the case of film adaption”

(Ed. Casetti 1999). However, the portrayal of women in cinema and literature is the biggest

cliché to be addressed by the feminist literary criticism. Eventually in Indian context (Indian

history of feminism traditionally indicates a division into three phases _first phase ranging

from 1850s to 1915, the second from 1915 to 1947 and the third one from 1947 onwards),

because of variations at the degree of growth, the history of feminism does not always

reflect the same parameters of development as maintained in the westernized history of

feminism, categorized into first(19th and early 20th century), second( up to 1970s) and

third(1980s to 2012)waves. Viewing the portrayal of women in Bengali films and literature

in English, the author of the present paper wishes to examine two specific aspects as follow:

How do post-independent Bengali films(Bengali talkies got started in 1931 and in different

opinion 1934) reflect the attitude of women towards acquiring their rights and moreover
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Draupadi) is tortured and raped throughout that night. After the brutalities, Dopdi doesn’t

complain or wail or behave like a helpless victim. In the morning she simply refuses to put

on clothes. She walks naked towards Senanayak, the army chief, in the open daylight, very

uplifted and straight. 3-The message of the short story to the author is, women should not

view their body as point of weakness but that one of strength as that of Kali. Dopdi uses her

“muscularity” by using her  ‘toned’ body as a weapon against the army. Army men rape

Dopdi incessantly throughout the night. In the next morning Dopdi converts her body into

a revenge body and she successfully uses it as a weapon against the army chief, the agent of

torture.

“Parama”(1984), which is said to be the most feministic film of the director, is

made to celebrate womanhood and the concept of new, free woman. The story, the script,

the symbolic pattern lead the author to the following conclusions:1-Parama is subjected to

gender oppression in the familial context; her capabilities in music and her sexual desires

are strongly suppressed by her family. 2-In main stream society, in an affluent middleclass

family, a woman is respected as goddess till she submits to all its rules and performs all of

her roles _in the context of the film, a daughter-in -law, a wife and  a mother _in an

uncomplaining manner(symbolically presented by the Durga Puja celebration). 3- The film

raises the question “are these contexts are enough to define her entire existence to the

exclusion of her independent identity? “(Ed. Ghosh and Bose 1996). The film raises another

question whether a woman who has so far performed all the roles successfully, has any

right to be happy in her own way or not? And most importantly the other question is asked

too that is, can a woman at all depend on a man to fulfill herself? The probable answer is

‘no’ as at the end it no longer matters to Parama whether Rahul who vanishes all of a

sudden can be traced or not. The newspaper cutting, containing a report on Rahul’s activity

is symbolically just blown away in the air and Parama does not try a bit to have a hold on

that.  4- The double-standardness of society on gender issue inside home, has been the most

significant agenda of second wave feminists worldwide. Whatsoever, the film raises this

question as to how a man who continuously mix business with sexual pleasure( be it wife

or secretary) and himself occasionally tries to seduce girls (during business trips), can pose

such as having high moral standards? Parama significantly confronts her husband with this

question: “Didn’t you ever commit a mistake?” 5- The condescending attitude of Subhash

Chowdhury towards Parama( for instance while he talks with her over telephone, being at

the business trip) reminds the author of Trovald Helmer’s attitude towards Nora.  Isn’t it

high time that a grown up woman should be taken by her male counterpart not as child-wife

but a degree more seriously? 6- The next question that is asked is, whether a woman is only

entitled to enjoy as much independence as is permitted by her family members or not? And

furthermore, what is independence without economic independence? Parama comes to accept

the job of a saleswoman finally, offered to her by her friend Sheela. 7- The film gives a

caution that while seeking fulfillment at the outside world, a woman is to remember that it

is full of the possibilities of betrayals, “sexual exploitation in the name of liberation”( Ed.

Ghosh and Bose 1996 ). 8- The film even gives a lesson to the patriarchal society that on
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Abstract: The electromagnetic field coupled to a nonlinear medium of having nonvanishing polarizations and magnetizations could be

modeled as a classical anharmonic oscillator with velocity- and position-dependent anharmonicities. The Hamiltonian corresponding

to the quantum anharmonic oscillator with velocity- and position-dependent anharmonicities is obtained from the knowledge of

its classical counterpart. Under rotating wave approximation, the solution of the oscillator with q− dependent and p− dependent

anharmonicities exhibit the shifts of the resonance peak frequency. Interestingly, the shifts of the resonance peak of the oscillator due to

the q−dependent anharmonicity is opposite to those of the corresponding shifts due to the p−dependent anharmonicity. Therefore,

the shifts of the resonance peak frequency asserts the presence of particular anharmonicity as well (i.e p− or q− type)

Keywords: Quantum anharmonic oscillator ; Normal ordered form ; Rotating wave approximation.

1 Introduction

The model of a simple harmonic oscillator (SHO) arises
when a particle moves under the action of a restoring
force. The SHO model is an ideal one and is extremely
useful for the explanation of basic physics. However, for
real physical systems, the inclusion of damping and or
anharmonicities are inevitable. In the present
investigation, we neglect the damping altogether. By
anharmonic oscillator, we normally mean the presence of
q − dependent (q is the position coordinate of the
oscillator) anharmonicity. Because of the wide range of
applications and of the fundamental nature of the
problem, the problems of anharmonic oscillator have
attracted people from various branches of physics [1-8].
In addition to the q− dependent anharmonicity, we often
encounter the p − dependent (p is the velocity of the
oscillator with rest mass unity) anharmonic contribution
due to the relativistic correction of the kinetic energy term
[9-11]. Now, the Hamiltonian of a classical oscillator with
unit mass and unit frequency with q − dependent and
p− dependent anharmonicities is given by

H =
p2

2
+

q2

2
− k1 p2l +λ1 q2m (1)

where k1 and λ1 are small positive constants. Of course,
the Hamiltonian (1) is extremely simple in structure since
we neglect the coupling between k1 and λ1 if any. Note
that l ≥ 2 and m ≥ 2 are integers. For λ1 = 0(k1 = 0), the
equation (1) corresponds the Hamiltonian of an l (m)− th

anharmonic oscillator with p(q) − dependent

anharmonicity. Now, the quantum mechanical counterpart
of the Hamiltonian (1) is obtained by the replacement of
the classically conjugate position q(t) and momentum
p(t) by their corresponding operators. During the passage
from classical anharmonic oscillator governed by the
Hamiltonian (1) to the corresponding quantum
mechanical oscillator, the fundamental equal time
commutation relation between the position and
momentum operators should be respected. Depending
upon the problems of interests, we solve the quantum
anharmonic oscillator in two different formalism. In
Schrödinger formalism (SF), the time development of the
eigenfunction and hence the energy eigenvalues are
obtained. On the other hand, the Heisenberg formalism
(HF) gives rise to the time development of the operators.
Most of the problems involving quantum anharmonic
oscillators are solved under SF. However, the quantum
anharmonic oscillator under HF still unexplored to its full

∗ Corresponding author e-mail: swapanvb@rediffmail.com
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In spite of the complicated nature of the analytical
expressions (17) and (18), it is possible to adopt an
approximate method to obtain the analytical solution to
the Hamiltonian (17). However, it is our purpose to
explore the analytical solution of the oscillator by
neglecting the non-conserving energy terms. In order to
obtain an exact analytical solution to the above
Hamiltonian (17), we use the rotating wave

approximation (RWA). The idea behind the RWA is to
remove the fast rotating terms from the Hamiltonian (17).
Removal of the fast rotating terms also ensure the
conservation of the total energy. Under the RWA, the
Hamiltonian (17) reduces to

Ĥ = â†â− k
l
â†lâl + λ

m
â†mâm

− k1

2l

l

∑
r=1

(2r− 1)!!2lC2r
2lCl−r × â†l−râl−r

+ λ1
2m

m

∑
r=1

(2r− 1)!!2mC2r × 2mCm−râ
†m−râm−r

(22)

where k = k1×{1·3·5·7·9········(2l−1)}
(l−1)! and

λ = λ1×{1·3·5·7·9········(2m−1)}
(m−1)!

are proportional to k1 and λ1

and are called the anharmonic constants for
p− dependent and q− dependent anharmonic oscillators
respectively. The last two terms under summation signs
appear due to the ordering of the field operators in normal
form. These terms are proportional to k1 and λ1

respectively. Upon dropping the terms under summation
signs, the Hamiltonian (22) reduces to the following form

Ĥc = â†â− k

l
â†lâl +

λ

m
â†mâm (23)

For l = 0, the equation (23) corresponds the Hamiltonian
for a m − photon anharmonic oscillator [17-19].
Interestingly, this Hamiltonian is widely used to
investigate the squeezing, phase properties and other
nonclassical properties of the coherent light coupled to
the m − photon anharmonic oscillator [17-19]. By
analogy, for λ = 0, the equation (23) corresponds the
Hamiltonian for a l − photon anharmonic oscillator. Of
course, the nature of anharmonicities in these two cases
are completely different. Admittedly, under Schroedinger
formalism, Maduemezia [9-10] obtained the solution of
an oscillator with p − dependent anharmonicity.
However, under Heisenberg formalism, the solution of an
oscillator with p− dependent anharmonicity is yet to be
explored. In this way, the present investigation is a first
one which takes care both these p − dependent and
q − dependent anharmonicities. Now, the equation of
motion for the annihilation operator â corresponding to
the Hamiltonian (22) is given by

˙̂a =−iÔâ (24)

where the operator

Ô(t) = 1− kâ†l−1âl−1 +λ â†m−1âm−1

− k1

2l

l

∑
r=1

(l − r)(2r− 1)!!2lC2r × 2lCl−râ
†l−r−1âl−r−1

+ λ1
2m

m

∑
r=1

(m− r)(2r− 1)!!2mC2r

× 2mCm−râ
†m−r−1âm−r−1

(25)
is constant of motion (i.e [Ĥ, Ô] = 0). The time

independent nature of the operator Ô(t) = Ô(0) helps us
to find the exact solution to the differential equation
involving the annihilation operator â (24). The
corresponding solution is given by

â(t) = exp[−itÔ(0)]â(0) (26)

Obviously, the solution for the creation operator â†

follows immediately by taking the Hermitian conjugate of
the equation (26)

â†(t) = â†(0) exp[itÔ(0)] (27)

The equations (26) and (27) could be used to establish
that the relation (16) is valid indeed. By using the
equations (14), the position and momentum operators are
easily calculated to obtain the solution of the quantum
oscillator governed by the Hamiltonian (23). Clearly, the
solutions (26), (27) along with the operators q̂(t) and p̂(t)
could be used to investigate the quantum statistical
properties of the radiation field coupled to a nonlinear
medium of having q− and p − dependent

anharmonicities. Of course, these studies are altogether
different issues and we do not have any intention to
discuss here. Now, we rearrange the term â†mâm in the
following convenient form

â†mâm = â†â(â†â−1)(â†â−2) · · · · · · (â†â−m− 1) (28)

where m ≥ 1 is an integer. In terms of the number state
basis, we calculate the expectation values of the operator
â†mâm

〈n|â†mâm|n〉 = n(n− 1)(n− 2) · · ·· · · (n−m− 1)
= n!/(n−m)!

(29)

where n is the eigenvalue of the number operator â†â

corresponding to the eigenstate (number state) |n〉. By
using the equations (14) and (26), the time evolution of
the position and momentum operators of the oscillator
under investigation may also be found. It is possible to
calculate the dipole moment matrix elements from the
knowledge of the position operator. The shifts of the
frequency of the oscillator may also be evaluated from the
knowledge of the dipole moment matrix elements. As a
matter of fact, the shift of the frequency of the oscillator
may also be obtained from the knowledge of the matrix
elements 〈n|â(t)|n+ 1〉. Hence, we have

〈n|â(t)|n+ 1〉=
√

n+ 1exp(−it f ) (30)

c© 2020 NSP
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Abstract

We investigate nonlinear effects on the dynamics of entanglement and other quantum
observables in a system of two harmonic modes coupled through angular momentum. The
nonlinearity arises from a Kerr-type anharmonic term in each mode. The emergence and
evolution of entanglement, non-Gaussianity, photon number, photon antibunching and
squeezing are examined for different initial coherent product states and couplings, through
exact diagonalization in a truncated basis. It is shown that the anharmonic terms, even if weak,
can lead to very significant effects for such initial states, considerably enhancing and
stabilizing entanglement and leading to a non negligible non-Gaussianity of the evolved states.
They also affect other observables, stabilizing the dynamics after an initial transient regime,
for not too small initial average populations of each mode. Analytic short-time approximate
expressions are also provided.

Keywords: quantun dynamics, coupled harmonic modes, nonlinear effects, quantum
entanglement

(Some figures may appear in colour only in the online journal)

1. Introduction

Nonlinear effects can lead to the development of non trivial
phenomena in many distinct scenarios. In the field of quantum
optics nonlinear processes give rise, for instance, to sponta-
neous parametric down conversion [1], a fundamental tool for
generating entangled photons and hence of most importance
in the field of quantum optics [2] and quantum information
[3, 4]. Another well known process associated with nonlinear-
ity is the Kerr effect [1, 2, 5], which plays a fundamental role
in the emergence of a wide variety of nonclassical phenomena.
Kerr nonlinearities were employed for generating squeezing
in optical fields [5–8] and for obtaining macroscopic coher-
ent states superpositions (‘Schrödinger cat states’) [9–12],

∗ Author to whom any correspondence should be addressed.

entangled coherent states [13, 14] and Bell-type states [15].
They have also been used for implementing quantum gates for
quantum computation [3, 16–20], quantum teleportation [21]
and other quantum information protocols [22, 23], through
optical platforms. The effects of Kerr terms have been recently
investigated in connection with the enhancement of entangle-
ment and other non classical properties in short chains of non
linear oscillators [24, 25] as well as in the context of Bose
Einstein condensates [26–29] and parity-time (PT) symmetric
systems [30]. Kerr-like nonlinearities can now be also real-
ized through Rydberg excitations in ultra-cold atomic ensem-
bles (Rydberg nonlinear quantum optics) [31–33] and through
Josephson junctions in microwave photonics [34, 35].

Motivated by these developments our aim is to investi-
gate, in a system of two harmonic modes interacting through a

0953-4075/20/215402+10$33.00 1 © 2020 IOP Publishing Ltd Printed in the UK
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Figure 1. Evolution of the entanglement entropy S(t) for coherent product initial states |α,α〉, equation (12), and different values of the
quartic anharmonic coupling β = β1 = β2 in H for ω2 = ω1/2 and two values of the quadratic coupling ω in (7). For β = 0 (top right
panel), entanglement is independent of α and significant just for sufficiently large ω. In contrast, for β �= 0 (top left and bottom panels)
entanglement depends strongly on the initial state, stabilizing around an average value which depends only weakly on β and ω (bottom
panels).

in [56]. Equation (14) constitutes a proper Bogoliubov
transformation (such that [ai(t), a

†
j(t)] = δi j, [ai(t), a j(t)]

= [a†i (t), a
†
j(t)] = 0 ∀ t). Averages at time t of any observ-

able O can then be determined by replacing the operators
ai, a

†
i by ai(t) and a

†
i (t) respectively and evaluating the ensuing

expression in the initial state (12). We have also checked
that the numerical procedure employed for the complete
Hamiltonian leads in the quadratic case to the same results
obtained from the analytic expressions within the working
tolerance.

3.1. Entanglement and non-Gaussianity

We will first analyze the emergence and evolution of entan-
glement between the two modes. It can be quantified through
the entanglement entropy, which is the entropy of the reduced
state of a single mode:

E12(t) = S(ρ1(t)) = S(ρ2(t)), (15)

where S(ρi(t)) = −Trρi(t) log2 ρi(t) is the von Neumann
entropy and ρ1(2)(t) = Tr2(1)|Ψ(t)〉〈Ψ(t)| are the isospectral
reduced density matrices of each mode.

In the quadratic case β1 = β2 = 0, the global state |Ψ(t)〉
will remain Gaussian at all times, implying Gaussian single
mode reduced densities. The entanglement between the two
modes will then be determined solely by the single mode
covariance matrix, implying that it will be independent from
the values ofα1,α2 determining the initial coherent state, coin-
ciding with that generated from the initial vacuum. Explicitly,
in the quadratic case equation (15) becomes

S(ρi(t)) = Sg( f i(t)) (β1 = β2 = 0) (16)

Sg( f i(t)) = − f i(t)log2 f i(t)+ (1+ f i(t))log2(1+ f i(t)), (17)

where f i(t) =
√

(〈a†i (t)ai(t)〉 − |〈ai(t)〉|2 +
1
2 )

2 − |〈a2i (t)〉 − 〈ai(t)〉2|2 −
1
2 ,

is the symplectic eigenvalue of the single mode covariance
matrix, with f1(t) = f2(t) in the quadratic case.

We remark, nevertheless, that in the presence of Kerr terms
(β1 > 0, β2 > 0) equation (16) no longer holds and the gener-
ated entanglement is to be computed through equation (15). It
will strongly depend on the initial values of α1,α2. Moreover,
the difference between (17) and (15),

∆Si(t) = Sg( f i(t))− S(ρi(t)), (18)

is an indicator of non-Gaussianity of the evolved state.
Results for the evolution of the entanglement entropy are

shown in figure 1, for different initial coherent states. We
have set ω2 = ω1/2 and used two values of the coupling ω in
(2): ω = 0.15ω1 (weak quadratic coupling) and ω = 0.45ω1

(strong quadratic coupling regime, where ω is close to ω2

i.e. to the instability border of the quadratic case βi = 0). We
have also used two different values of the quartic anharmonic
coupling, setting β1 = β2 = β.

It is seen that the presence of quartic terms in H has a
very significant effect on the evolved entanglement, even for
small β. In the first place the generated entanglement depends
strongly on the initial value of α, i.e., on the initial aver-
age boson number, as seen in the left top and bottom panels,
increasing substantially with α. This is in sharp contrast with
the quadratic case βi = 0 (top right panel) where it is indepen-
dent ofα, i.e., the same as that obtainedwhen the initial state is
the vacuum (an analytical result verified in the numerical cal-
culations). In the pure quadratic case entanglement from the
initial vacuum is generated by the pair creation terms in (2)
(λ2 coupling), rather than the λ1 coupling, remaining then
small in the weak coupling regime. However, for β �= 0 the
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Figure 5. Evolution of the shifted squeezing ratios∆Q2(t) and∆P2(t) for β = 0.1 and ω/ω1 = 0.15 (left panels) and 0.45 (right panels) for
an initial coherent state with α = 0.5 (top panels) and α = 1 (bottom panels).

The exact equations of motion for the Heisenberg field
operators ai(t) = eıHt/�ai(0)e−ıHt/� are

ȧ1 =
ı

�
[H, a1(t)] = −ıω1a1 + λ1a2 + λ2a

†
2 − 2ıβ1a

†
1a

2
1

ȧ2 =
ı

�
[H, a2(t)] = −ıω2a2 − λ1a1 + λ2a

†
1 − 2ıβ2a

†
2a

2
2

,

(25)
where ai ≡ ai(t). These equations are obviously nonlinear in
the field operators for β i > 0. From (25) we can obtain the
second derivatives as äi = ( ı

�
)2[H, [H, ai]]:

ä1 =− (ω2
1 + λ2

1 − λ2
2)a1 − ıλ1(ω1 + ω2)a2 − ıλ2(ω1 − ω2)a

†
2

− 4β1ω1a
†
1a

2
1 − 2ıβ2a

†
2(λ1a2 − λ2a

†
2)a2 − 4ıβ1a

†
1a1

× (λ1a2 + λ2a
†
2)− 2ıβ1a

2
1(λ1a

†
2 + λ2a2)− 4β2

1a
†
1a1a

†
1a

2
1

ä2 =− (ω2
2 + λ2

1 − λ2
2)a2 + ıλ1(ω1 + ω2)a1 + ıλ2(ω1 − ω2)a

†
1

− 4β2ω2a
†
2a

2
2 + 2ıβ1a

†
1(λ1a1 + λ2a

†
1)a1 + 4ıβ2a

†
2a2

× (λ1a1 − λ2a
†
1)+ 2ıβ2a

2
2(λ1a

†
1 − λ2a1)− 4β2

2a
†
2a2a

†
2a

2
2.

(26)

The first terms of the Taylor series of ai(t) around ai(0) are then
given by

ai(t) = ai(0)+ tȧi(0)+
t2

2
äi(0)+ O(t3). (27)

and the second order short time approximation is obtained
neglecting terms O(t3). Setting now ai(0) = ai we obtain

a1(t) = [1− ıω1t − (ω2
1 + λ2

1 − λ2
2)
t2

2
+ . . .]a1 + [λ1t

− ıλ1(ω1 + ω2)
t2

2!
+ . . .]a2 + [λ2t − ıλ2(ω1 − ω2)

t2

2!
+ . . .]a†2 − [2ıβ1t + 4β1(β1 + ω1)

t2

2!
]a†1a

2
1

+

[

2ıβ2a
†
2(−λ1a2+λ2a

†
2)a2 − 4ıβ1a

†
1a1(λ1a2+λ2a

†
2)

− 2ıβ1a
2
1(λ1a

†
2 + λ2a2)− 4β2

1a
†2
1 a

3
1

] t2

2!
+ . . .

a2(t) =[1− ıω2t − (ω2
2 + λ2

1 − λ2
2)
t2

2
+ . . .]a2

+ [−λ1t + ıλ1(ω1 + ω2)
t2

2!
+ . . .]a1

+ [λ2t + ıλ2(ω1 − ω2)
t2

2!
+ . . .]a†1

− [2ıβ2t + 4β2(β2 + ω2)
t2

2!
]a†2a

2
2

+

[

2ıβ1(λ1a
†
1a1 + λ2a

†
1)a1 + 4ıβ2a

†
2a2(λ1a1 − λ2a

†
1)

+ 2ıβ2a
2
2(λ1a

†
1 − λ2a1)− 4β2

2a
†2
2 a

3
2

] t2

2!
+ . . . . (28)

By taking the Hermitian conjugate of (28) we obtain the cre-
ation operators for the two field modes. The commutation rela-
tions [ai(t), a

†
j(t)] = δi j are verified up to second order. These

expressions can be used to determine the initial trend of the
evolution of any observable. For instance, the population of
the first mode N1(t) = a

†
1(t)a1(t) is given by

N1(t) = a
†
1a1 +

[

λ1(a
†
1a2 + a

†
2a1)+ λ2(a1a2 + a

†
1a

†
2)
]

t

+

[

−2(λ2
1 − λ2

2)a
†
1a1 + ıλ1(ω1 − ω2)

× (a†1a2 − a
†
2a1)+ ıλ2(ω1 + ω2)(a

†
1a

†
2 − a1a2)

+ 2λ1λ2(a
†2
2 + a22)− 2ı

{

β1a
†
1[λ1(a

2
1a

†
2 − a

†
1a1a2)

+ λ2(a
2
1a2 − a

†
1a1a

†
2)]+ β2a

†
2[λ1(a1a

†
2a2 − a

†
1a

2
2)

+ λ2(a
†
1a

†
2a2 − a1a

2
2)]

}] t2

2
+ . . . . (29)
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Fundamentals of Physics (Dordrecht: Kluwer)
[53] Stock S, Bretin V, Chevy F and Dalibard J 2004 Europhys. Lett.

65 594
Bretin V, Stock S, Seurin Y and Dalibard J 2004 Phys. Rev. Lett.

92 050403
[54] Rebón L and Rossignoli R 2011 Phys. Rev. A 84 052320
[55] Rebón L, Canosa N and Rossignoli R 2014 Phys. Rev. A 89

042312
[56] Canosa N, Mandal S and Rossignoli R 2015 J. Phys. B 48

165501
[57] Jellal A, Madouri F and Merdaci A 2011 J. Stat. Mech. P09015
[58] Chung N N, Er C H, Teo Y S and Chew L Y 2010 Phys. Rev. A

82 014101
[59] Chung N N and Chew L Y 2007 Phys. Rev. A 76 032113

[60] Wang D Y, Bai C H,Wang H F, Zhu A D and Zhang S 2016 Sci.
Rep. 6 38559

Momeni F and Naderi M H 2018 Laser Phys. 28 055201
[61] Joshi C, Öhberg P, Cresser J D and Anderson E 2014 Phys. Rev.

A 90 063815
[62] Bougouffa S and Fizek Z 2016 Phys. Rev. A 93 063848
[63] Sen B and Mandal S 2005 J. Mod. Opt. 52 1789
[64] Thapliyal K, Pathak A, Sen B and Pěrrina J 2014 Phys. Rev. A
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Salun: A potters’ village; Sociology of Pottery 

Making Culture in a Village in the District of Purba 

Bardhaman 
Dr. SURAJIT RAUTH 

Assistant Professor, Department of History, 

Gushkara Mahavidyalaya, Purba Bardhaman    
The history and development of ceramic art and industry is traced by an enquirer since remote antiquity till recent times. The 

development of ceramic art and industry is closely intertwined with the socio-cultural aspects of life led by those who devoted 

themselves throughout to the ceramics popularly known as potters, Kumor or Kumbhakaras. The ethno-archaeological study 

centering round the ceramics is spread over a vast territorial jurisdiction of this country. But at present I have concentrated only on 

the district of Purba Bardhaman. The areas surveyed by me in this district include rural, semi-urban, urban areas inhabited by a large 

number of potters’ families, those who are divided among castes and sub-castes with their characteristic socio-cultural orientation. 

This study is an attempt to make an in depth study of the socio-cultural cum economic aspects of the ceramic artists’ inhabiting in 

some parts of Purba Bardhaman District. The potters of these areas are found to follow their age-old or traditional techniques with 

some modern ones. My contention may be verified by the actual survey I have made in the village Shalun, in this district. 

   The district of Purba Bardhaman is geographically divided by river Damodar from the district of Bankura. On the southern part of 

the district we find a number of blocks. Khandogosh is one of such blocks that have a number of potters’ dominated villages. On the 

northern part of this block we see a small village Salun. Salun is a Hindu dominated village with multi caste settlements grown in the 

village. Beside the large concentration of potters, we find here different Hindu caste groups such as Brahmin, Kayastha, Goala, 

Kamar, Bene, Bagdi, Bouri etc. Census 2001 confirms us that it encompasses an area of 280.0 hectares of land with a big population 

of 3060, of which 1552 are male and 1508 are female. This large section of people live in 7 localities divided into 644 households. 

This report enumerates that the village has a sizeable schedule caste population of 1486 and with 192 schedule tribe people.1  

    Salun is connected with Bardhaman town and with Bankura by a pacca road. The village has two Primary schools, one I.C.D.S. 

centre, one Adult Literacy Centre, one Sub- health Centre etc. The village stands nearer to river Damodar as well as to river Shali. So 

the village is enriched by alluvial soil of Damodar basin. The land of this area is much fertile for growing crops. The villagers have 

been enjoying wide spread irrigation facilities. A fair number of villagers directly or indirectly depend on agriculture.2 Census 2001 

records that, the total numbers of workers in the village is 1346 among which 172 are cultivators and 445 are agricultural labourers. 

The report also reveals that the number of household workers in the village is 92. Salun is well known in the district as a potters’ 

village. The chief cottage industry in the village is pottery though the village has developed some brick industry as well.3 
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river-sand and kiln-ash as temper. Colour clay or pigment, another important raw material known as Banak and used as slip is 

obtained from a village field near Sonamukhi, Bankura. Two types of slips are used, red and white, known to the potters as ‘Lal 

Banak ’and ‘Kalo Banak’. At present the potters go in a group to collect this colour clay and bring it jointly which costs nearly Rs. 

3000/ per truck. 

Slip- 

 Like the Radhi potters of Bardhaman, Bankura and Birbhum the potters of Salun make slips of two colours stated above, through the 

process of decantation with the help of rain water.13The experienced potters maintain that a good quality of red slip could only be 

obtained from rain water. Slips are applied on both side of rim, neck, and on belly portion of the exterior side of a vessel. (Fig.-11) 

Kiln (Poan) 

Kiln is of two types vertical and horizontal, both of which are used by the potters of West Bengal as well as of India.14 The potters of 

Salun bake their vessels only in a vertical kiln (Gol Poan), unlike the potters of other districts in West Bengal. (Fig.-12) Kiln is 

known to them as ‘Pon,’ ‘Poan’ or ‘Shal’. There are 14 kilns in the village which are used by the 21 potters’ families working in the 

village. All the kilns are of vertical type with two different shapes, rectangular and circular, though the former one being a few in 

numbers. It is learnt that previously they used horizontal kiln (Kulo Pon), but at present they use only vertical one with having a 

number of perforations on its girth. The size of this type of kiln varies between 8 feet to 10 feet in diameter in case of circular one 

and in case of rectangular; it ranges between 8 feet to 12 feet in length and 6 feet to 9 feet in breadth. The girth or the muffle stands 

almost 36 inches above the ground. The potters of this village make the kiln chamber wide enough. The size of the perforated girth 

indicates that at least 350 to 400 vessels of different sizes can be accommodated at a time for firing. The vessels are arranged inverted 

in a circular manner. (Fig.-13) 

Fuel (Jal) 

The potters use saw dusts, hays, dry leaves etc. as fuel. While arranging the vessels, it is seen that they put pieces of woods in 

between the rows to make the pots baked well. They hold that it takes about 4 hours to bake the vessels well. Cost of firing as told by 

them is Rs. 900 to 1100 per firing. It is also learnt that at the initial stage of first two hours, fuels are supplied slowly and after that 

the intensity of supplying fuels is increased and are fed fast.   The potters of Salun maintain that they bake 350 to 400 pots at a time 

in a kiln which worth about Rs. 3000 to 4000, of which Rs. 2000 to 2500 come as profit to them. It is also learnt that most of the 

potters fire their pots once or twice in a month, with the exceptions of Jaladhar Pal and Haladhar Pal (Two brothers) who can arrange 

the same once in a week. (Fig.-14) 

 

Throwing of vessels on wheel (Bhiyano)  

In the process of manufacturing vessels throwing is the principal job or making of the vessel by wheel. Whether it is wheel made or 

hand made every vessel has to go through the process of manufacturing by a wheel. Throwing is the process rather different stages of 

manipulation of fingers by the potters to make a pot or vessel. (Fig.- 6,7) This stage actually exhibits their craftsmanship or 

excellence to make various pots wit different shapes and designs. 

Marketing --It is well known to the people of Bardhaman, Birbhum and Bankura that Salun is famous for its traditional earthen 

ceramic or pottery.  The potters sell their products through agents and by them from their houses as well. The aged potters hold that 

their products had a larger market in the districts of Purba and Paschim Bardhaman, as well as in Bankura too. It is learnt that they 

generally sell their product in different village Hat, such as in Khandogosh, Rasulpur and in Patrasayer etc and in various shops in 

Bardhaman town. They also hold that a number of male and female agents from neighboring villages as well as from different places 
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         Fig.13. Arrangement of vessels on kiln                    Fig.14. Firing in kiln 

   

 

        Fig.15. Wheel made vessels(Red Ware)                           Fig.16. Wheel made vessels (Black Ware) 
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Introduction 

    The present paper is an attempt to explore the possibility for tracing the relationship of the pottery making 

activities between the potters of Megalithic culture and the others of eastern India. Though my basic 

knowledge about pottery making activities and the communities involved in such activities with reference to 

West Bengal, in this paper I have tried to trace the relationship of the above cultural matrix. We are aware 

about the fact that the Chhotanagpur plateau played an important role in the evolution of so called Megalithic 

Cultural tradition both informed as Sepulture and the non-sepulchral. It is also evident from the wide 

distribution of Dolman, Menhir and other types of memorial stones including Vir Sthambha (Hero stone) and 

other.1 Pottery is also reported from such Megalithic site. In this context it is to be noted that Asura cultural 

sites of the core areas of Chhotanagpur plateau like Palamo, Ranchi, Santal Pargana, Singbhum  areas had 

association with Megalithic tradition.2Hope my paper will also focus on the pottery making activities of Asura 

culture and its association with West Bengal pottery making activities. Excavation at Saratkhel (Ranchi) 

confirmed the pottery making activities of Asura culture bearing social groups and their association with so 

called Megalithic Culture. Therefore, I will also try to trace the relationship between the tribal communities 

and the non- tribal communities of Eastern India in the context of pottery making activities. This study is 
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Forming (Garan Kara or Uchho Dewa) –The stage of forming succeeds thinning the wall. In this stage we 

observe the use of a tool first in the process of throwing. The tool which helps to some extend to give the 

desired shape of the vessel is called Uchho. It is a bamboo shaper.  

 Collaring-    It is the technical acumen of a potter that forms various types of rim and neck of a pot with his 

fingers and the bamboo shaper. Here is an interesting point to be noted that each and every wheel thrower of a 

village has got a distinct feature of his product so far the neck and rim of a vessel is concerned. (Fig.-5) 

 Smoothening- (Nyata Dewa) Smoothening of a vessel while on wheel, takes place after the stage of 

collaring. Smoothening is done generally either by a wet mop which the potters call as ‘Nyata’ or by the 

bamboo shaper (Ucho). 

 Cutting off- (Pagui Namano)  Once the act of smoothening is completed the potters get them ready to detach 

or cut off the vessel from the remaining clay. Here an important point is to be noted that thread is used only in 

cases of small vessels, which are made complete on wheel. On the other hand a needle or a small thin bamboo 

slice is used to detach those vessels which are made half or incomplete, keeping a hole on the lower portion 

for luting to make them complete. The Konnoujia and Maghaiya potters of Malda, the tribal potters and the 

traditional potters of Bengal use thread to detach pot since all of them make large and medium size vessels 

pots on wheel. 

The megalithic vessels recovered from Ranchi District and from other sites of Jharkhand and Bihar are mostly 

wheel turned and medium to thick fabric. The bowls, dishes, large and deep basins, large and medium vase 

and Handi or other cooking vessels recovered from those sites must had required joining or luting as it is said 

earlier. 

Beating after throwing-Beating of wheel thrown pots is entirely done by the potter himself or by any male 

member of his family. It is only in case of handmade vessels where female potters are seen to beat vessels to 

make them complete one. It is to be noted that the potters of various groups entirely depend on their women 

folk for manufacturing handmade pots. Beating is done to enlarge a vessel as well as to give it the required 

shape with the help of an anvil and beater. The Konnoujia and Maghaiya potters in the districts of Purba 

Bardhaman, Bankura and Birbhum do not require beating since they manufacture complete small pots.  

Slip treatment- Use of slip in earthen ceramics is a well known phenomenon in pottery manufacturing 

technology. It is important to note that categorization of ceramics in India is done according to the slips 

applied on them. For example, when we say Northern Black Polished ware, it presumes the slip of black 

applied to them. Archaeological excavations in Ranchi district as well as in other areas of Jharkhand, Bihar 

and in Chhotanagpur plateau areas unearthed kinds of potteries not only with various shapes and fabrics but 
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Abstract

The exact analytical solution for a classical oscillator with time-dependent frequency is explored. We establish that the closed 

form solution for such an oscillator is possible provided the frequency is complex and obeying some stringent conditions. 

The complex nature of the frequency very often occurs in several physical problems. Therefore, the present model calcula-

tions are of relevant in fundamental and in practical situations. The solution of the classical oscillator of time-dependent 

complex frequency is used to obtain the solution of its quantum mechanical counterpart. The possibilities of getting the 

squeezed states and the nonclassical properties of the initial coherent radiation field coupled to the oscillator are discussed.

Keywords Quantum oscillator with complex frequency · Time-dependent frequency · Squeezing of coherent light · 

Wronskian

1 Introduction

The explanation of basic physics requires some simple mod-

els. The harmonic oscillator is perhaps the most useful one 

among them. A particle subject to a restoring force gives 

rise to the model of a harmonic oscillator. Interestingly, the 

model of a simple (one-dimensional) harmonic oscillator 

(SHO) with constant frequency and constant mass provides 

exact solutions both in classical and in quantum pictures. 

The situation becomes quite complicated if the parameters 

(mass and frequency) are time dependent. For example, the 

equations of motion corresponding to the classical harmonic 

oscillator with time-dependent complex frequency is given 

by:

Now, Eq. (1) does not have closed form analytical solution 

even when ω is a real function of time t. Of course, for real fre-

quency ω(t), Eq. (1) could be reduced to the so-called Ermakov 

equation [1–3]. Unfortunately, the Ermakov equation does not 

give closed form exact solution. In spite of these, the Ermakov 

equation is well studied in various contexts [1–3]. Recently, by 

using the Ermakov-Lewis invariant appearing in KvN mechan-

ics, the oscillator with time-dependent frequency is investigated 

[4]. Note that the oscillator with time-dependent mass and/or 

frequency are well studied by large number of researchers [5, 6, 

8–14]. In all these cases [1–6, 8–19], the solutions are approxi-

mate and are involving real ω(t). It is already mentioned that the 

presence of real ω(t) in Eq. (1) does not warrant the closed form 

solution since the differential equation is involving time-depend-

ent coefficient. Of late, we obtain exact analytical solution for a 

quantum oscillator with time-dependent frequency 

�(t) = �(0)

√

1 +
�

0
t

T
 , where β0 and ω(0) are constant [19]. Of 

course the identical time-dependent frequency is investigated in 

the context of time-dependent harmonic oscillator in an electro-

magnetic field [20] and in the dynamics of Paul trap [5]. Interest-

ingly, we also obtain the solution in terms of the elliptic function 

of second kind when the frequency �(t) = �(0)
√

1 + �
0

cosΩt . 

Therefore, we are still in search for a closed form solution to 

Eq. (1) with few more functional dependence of ω(t). In this 

context, it is to be remembered that the real ω corresponds the 

unitary evolution [16]. Now, the nonunitary evolution for ω cor-

responds the presence of damping. The complex nature of the 

frequency ω(t) in Eq. (1) is certainly unexplored to date. On the 

other hand, in different contexts, we find investigation where the 

complex nature of the frequency is considered [21–23]. The 

(1)ẍ + 𝜔
2(t)x = 0.
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quantization of the oscillator is ensured since the Wronskian 

is time invariant. Now, we express the position and momen-

tum operators in terms of the usual annihilation and creation 

operators a(t) and a†(t). Therefore, we have

and

Therefore, the annihilation and creation operators are 

expressed in terms of the position and momentum operators. 

Hence, we have

Now, it follows

where Eq. (15) is used. Instead of defining annihilation and crea-

tion operators as function of time, it is also possible to define 

those operators as function of cavity length [27]. Now, we claim 

that the solution of the quantum mechanical oscillator of time-

dependent frequency might be useful for investigating various 

quantum optical phenomena. These include squeezing, photon 

antibunching, higher ordered squeezing, and the nonclassical 

photon statistics. In order to substantiate the claim, we calculate 

the second-order variances involving the position and momen-

tum operator available through Eqs. (13) and (14). Assuming the 

initial coherent radiation field coupled to the oscillator, we have

where α =|α|eiθ is a complex eigenvalue of the annihilation oper-

ator corresponding to the coherent state. The parameters |α|2 

and θ are the photon numbers and the phase angle respectively 

of the coherent radiation field. The average momentum can be 

obtained by differentiating Eq. (20). Now, the second-order vari-

ance of the position and momentum operator follow as:

Now, we obtain the Heisenberg uncertainty relation 

(△x)(△ẋ) =
1

2

√

(A2

1
+ A

2

2
)
(

Ȧ
2

1
+ Ȧ

2

2

)

 . For t = 0, A1(0) = 1, 

A2(0) = 0, Ȧ1(0) = 0, and Ȧ2(0) = 1. Hence, for t = 0, the minimum 

uncertainty condition (△x)(△ẋ) =
1

2
 is achieved. Now, the 

(16)x̂(t) =
1
√

2

�

(a(t) + a
†(t)

�

,

(17)
�̇x(t) = −

i
√

2

�

(a(t) − a
†(t)

�

.

(18)

a(t) =
1
√

2

�

�x(t) + i�̇x(t)

�

,

a
†(t) =

1
√

2

�

�x(t) − i�̇x(t)

�

.

(19)[a(t), a
†(t)] = 1,

(20)x =< 𝛼��x(t)𝛼 >=
A1 − iA2√

2

𝛼 +
A1 + iA2√

2

𝛼
∗
,

(21)
(Δx)2 =< 𝛼||�x

2|
|𝛼 > − < 𝛼||�x

2|
|𝛼 >2=

1

2
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1
+ A

2

2
),

(Δẋ)2 =< 𝛼||ẋ
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|
𝛼 > − < 𝛼||ẋ

2|
|
𝛼 >2=

1

2
(Ȧ2

1
+ Ȧ

2

2
).

squeezing in x − quadrature (ẋ − quadrature) is obtained at the 

cost of (x. − quadrature) if (△x)
2
<

1

2
((△ẋ)

2
=

1

2
) . By 

knowing the functional form of the time-dependent frequency 

ω(t), it is possible to calculate A1, A2, Ȧ1, and Ȧ2 and hence to 

investigate the squeezing. The solutions (16) and (17) can also 

be used to investigate other nonclassical properties of the radia-

tion field coupled to the oscillator with time-dependent 

frequency.

4  Conclusion

The classical harmonic oscillator with time-dependent fre-

quency is investigated. We establish that the exact analytical 

solutions of the oscillator with time-dependent frequency 

are possible if the frequency is complex. The complex fre-

quency of the oscillator is expressed as the sum of real and 

imaginary parts with suitable parameter which is of dimen-

sion of frequency. The exact analytical solutions of the time-

dependent oscillator are obtained when the defined parame-

ter is integrable with respect to time. In order to substantiate 

our claim, we give few examples for which the oscillator 

with time-dependent frequency is analytically solved in an 

exact manner. The solution of the classical oscillator with 

time-dependent complex frequency is exploited to obtain 

the solution of the quantum mechanical counterpart of the 

oscillator. The analytical solution of the quantum mechanical 

oscillator of time-dependent frequency is used to discuss the 

possibility of getting squeezed and other nonclassical phe-

nomena of the input coherent radiation field coupled to the 

oscillator. We hope that the solutions of the oscillator with 

time-dependent complex frequency will be of use in wide 

range of applications.
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Abstract 
 

The paper attempts to show why in the postcolonial world the term ‘Holocaust’ can never be 
considered as a specific historical phenomenon; rather it must be used in its wider 

implication as the world we inhabit is full of human suffering in view of the painful plights of 

displaced communities worldwide. Besides bringing out V.S.Naipaul’s Holocaust 
consciousness manifested in his portrayal of unhappy lives of displaced people, lives 

pathetically ‘free’ from any sense of belongingness, their challenges and predicaments in the 
context of In a Free State, the author tries to justify the use of ‘comic’ in Holocaust comedies 
keeping in view Naipaul’s unique use of ‘comic.’. Moreover by finding parallelisms from 
Holocaust film comedies Naipaul’s use of ‘comic’ is considered. The paper tries to theorize 
the need of taking resort to ‘comedy’ in order to survive in a world full of threats and 
challenges. 

Keywords: Displacement, Holocaust, comic, Parallelisms 

--- 

 

“It’s amazing. The race that has suffered the most is obviously the Jews in the 

Holocaust, and the Jewish humour is very much a part of suffering.” 

Walcott and Baer 1996, 171 

 

“I took refuge in humour – comedy, funniness, the satirical reflex, in writing as in 

life, so often a covering up for confusion”. 
The Enigma of Arrival 1987, 167 

 
 

Introduction 
 

Comedy for ages has remained a matter of controversy in literature. The arguments 

traditionally placed against comedy are: “Addressing motifs of ridicule, comedy is itself 

ridiculous and can, thus not be taken seriously. It cannot prove a source of insight as tragedy 

can” (Dadlez and Luthi 2018:81). Tragedy is viewed as the highest kind of literary form 
whilst comedy is held inferior to it. As says Stolnitz, comedy is “lower than tragedy not only 
because of the lesser intensity, complexity and subtlety of our response…but also because it 
lacks the compactness and vividness of structure which, as tragedy unfolds in time, creates a 

tightly-knit, climactic and integrated experience in the spectator” (Stolintz 1955:60). 
However, the similarities between tragedy and comedy have been underlined by a number of 
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and Linda to get from their lives in the land of their self-chosen exile. Bobby is tortured at 

the barrack room by the army and it sends an echo back to the persecution of man in the 

regime of Nazi Germany. In the “Epilogue” we are once more disturbed when  Naipaul 

shows how the whipping of the Egyptian beggar boys can be entertaining to the travelers and 

the book ends with reference to the “ragged waiters” (Naipaul, 246), “agitated peasant 
crowds” and “defeated soldiers” who are to know total defeat in the desert” (Naipaul, 247). 
Thus, throughout the book Naipaul’s focus is on helplessness, suffering and victimization of 
poor mankind. Holocaust never needs to be mentioned. But its absence never lets one forget 

the “presence” of it as the torture and persecution of mankind and the resultant pain and 

suffering of poor human folk is as present as ever. Only the machinery of torture gets 

changed in ages. However, not only thematically but also in his use of ‘comic’ Naipaul’s 
novella has resemblances with that of a Holocaust film comedy. 

A Holocaust comedy does not end happily. Similarly, here neither of the stories has 

happy ending. The marriages that take place in the first two stories are not indicative of 

better future. Naipaul uses humour mostly to show the wrongness of the situations. For 

instance, sometimes we are tempted to view Santosh as a comic character. At times his 

situations appear to us funny. But beneath that what is apparently amusing, there lies the 

central sadness of his position. The very first day Santosh comes to Washington, he starts 

feeling completely “enclosed” Santosh’s discomfort at the sound of air-conditioner or the 

sense of enclosure of a man who has never been in an aeroplane before or has never used an 

elevator is comic. But the suggestions of an incremental enclosure serve to underline the 

systematic reduction of freedom attending the life of a migrant. It seems that in Holocaust 

comedy when no more laughter is possible, the hero tends to achieve a tragic dignity; he 

becomes almost a heroic figure. It applies to Naipaul’s second story which is almost devoid 
of the comic touches. One major function of humour is that it helps one to go through the 

trauma of living. But in this story the narrator is to suffer so terribly, that he fails to retain his 

sense of humour. It further causes a severe nervous breakdown and though he recovers from 

it, he ultimately becomes a pathetic figure. But he is still heroic in the sense that he is not a 

completely defeated character. He thinks of sending a message of death to his home but he 

does not commit suicide even in the face of utter hopelessness. In the final story Linda is 

allowed to employ her sense of humour to go through her sense of trauma. But finally it is 

the horrible situation all around her that makes her sense of humour stop working. In the 

final story once again there are some sources that give rise to comic pleasure as the 

characters here attempt to have comic escape. It is true that the situation is so horrible that 

they are not allowed such escapes but their attempts to take resort to humour to go through 

the trauma of living almost symbolizes Naipaul’s attempt to represent the horror of living 
comically. However, it is to be noted that the principal feature of a Holocaust film comedy is 

to present horror comically. The task is a difficult one as at the same time it should not 

appear as a comic entertainment. Though Naipaul uses ‘comic’, the novella cannot be called 
a comedy. The book is even not a tragedy as no great tragedy befalls any of these characters. 

Zizek (Zizek 2000:26-29) discusses the failure of tragedy and comedy genres to represent the 

Holocaust. Naipaul writes here from the deepest ironic vision, in the words of Friedlander  

the “tragic-ironic” vision (Friedlander 1988:289), the same that permeates a Holocaust 

comedy. 
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Abstract:  Corruption in India is an issue which affects the economy of central, state and local government 

agencies in many ways. Corruption is a great problem in India. It is not only Indian problem but also world 

wide problem.  We have found it every countries less or more. India is largest democratic country in the world. 

It has long history of financial, Political, Administrative corruption. After independence, we have noticed 

many corruption and Financial scam which were done by political leader or Ministers, and bureaucat in our 

conntry. It has spread top to bottom in nation. It is a great challenge to remove from our administration. People 

are losing their faith on administration, judiciary system, and political leaders. Social morals and values are 

spoiling day by day. It has so many causes as like as Political patronge, nepotism, greediness, lack of 

transparency, increasing of unemployment, low wage of government officials, etc. It badly affected our 

society. Our country has taken so many measure to prevent it but fail to cure this disease at all.  

Keywords: Corruption, Political patronge, Greediness, Nepotism, Democratic. 

Introduction: 

 Corruption in public life has been a major concern in India. In 2019, India was ranked 80th of 180 countries defined 

as corrupt in Transparency International’s Corruption Perceptions Index (CPI). India fell to 85 rank in Corruption 

Perceptions Index in 2021.1 In fact, corruption is rampant in all walks of life, be it land and property, health, education, 

commerce and industry, agriculture, transport, police, armed forces, even religious institutions or socalled places of 

spiritual pursuits. Corruption continues to exist in covert and overt ways at all three levels - political, bureaucratic and 

corporate sector. One can see the nexus between the politicians, the bureaucrats and the industrialists which has resulted 

into corruption and corrupt practices. The tentacles of corruption have affected all organs of government, including the 

judiciary. India is corrupted democracy; corruption is found from top to bottom. Decentralisation of power is a main 
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are given prominent positions like members of parliament or even higher posts. Instead of being disrespected, 

they are respected. 

8. Lack of Public Unity: The public openly criticizes corruption, but interestingly there is no unity among 

the public to stop corruption. If a person wants to get his done his work, he gets it done by corruption means 

if possible and then later criticizes the corrupt official. If the public stands united against corruption so that 

no one is ready to offer bribes to get their work done, then the corrupt officials will have no other option but 

to work in a corruption-free manner. During the election, politicians try to lure the people by offering money 

and other things. If these politicians win and get power, they try to regain 10 to 100 times the amount spent 

in the process.4 

9. Lack of transparency in affairs and deals: Many seat selection processes like in education, contracts for 

the job, employee income reports (wealth possession), etc., lack transparency.  

10. Lack of Independent detective agency: Lack of an independent detective agency to investigate with full 

power and freedom to expose the corrupt individuals. The existing agencies are under the control of either the 

government or the armies and are not free to work. Hence anyone who commits offense will not be afraid of 

the investigation as they can escape from it by taking the help of those controlling them. 

11. Lack of state funding for elections: State funding for polls is the best way to beat corruption. Political 

parties receive party donations and will not disclose them to the fullest. In doing so, they encourage corruption. 

They collect massive amounts from industrialists with a promise to help when in power. The presence of state 

funding can abolish party donations and minimize corruption. 

12. The option of many political parties: In a democracy, anyone can establish a political party. So there 

are chances for the corruption of many political parties in the country. 

If a political party wins, then the party members will desire to expand the party all over the country. To do so, 

they need enough financial reserves. Once they come into power, they opt for corrupt means to make the 

wealth needed to expand the party. 

13. Lack of enough powers to the judicial system: and other independent organizations.  Like the election 

commission cannot ban a politician from contesting in case they make a mistake or do not comply with the 

rules during the poll campaign (like distributing money to people etc.). Similarly, the judicial system has 

low options to punish someone who is found to be 
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Spatial Analysis A New Research Methodology in 

Economics An Application in the Study of Women's 

Assstant 
Professor r in Economics, Gushkara Mahavidyalaya, 

Abstract 

Empowerment in India 

Cshkara, Purba Bardhaman, West Bengal, India 

Thspaper has taken an attempt ( to conduct a spatial analysis of empowerment 

ofthe 
Indan omen using state levcl I spatial data generated from NFHS-4 reports, 

21S-16 Thrs study 
computcd |a women's empowerment index for cach state 

consdermh!' 
peomelric mcan of six indicators found in NFHS report. These are: 

the 

perccnlape of women having decision making power in the family, labour 

forcc 

pattIcipation ) rate of the women, percentage of women having physical 

Dr. Papita Dutta 

land. houIse, ctc., percentage of women having own bank account, 

pccntape of women having own mobile. and perccntage of women using 

hgenc 
ncthod during nenstrual period. We start with a spatial cxploratory 

emponen cnt of the Indian states. Global Moran''s I statistic value suggests that 
anal sis 

IISIN! box map give the signal of spatial pattern of women's 

there is 
sInuticant spatial autocorrelation for the variable state level women's 

cnponernnent tindex across the Indian states. Local Moran'I analysis using Local 

Indcators of 
Spatial) Association (LISA) map suggests the presehce ofs 

Empowernm ent 

keywords: LISA cluster map, Moran's I statistic, Spatial Analysis, Women's 

Introduction 

In capability approach, empowering women is an important 

component of the process of inclusive development. Literally, 

cmpowerment means givVing power to powerless in a particular situation. 

In UNDP Human Development Report, 1995, women's empowerment 

kas heen defined as the expansion of choices for women and an increase 

in the women's ability to exercise cho1ces. Empowerment is the power 

of decision making i.e. autonomy (Jejeebhoy, 1995). Alsop, et al. (2005) 

state that cempowerment is the enhancing an individual's or group's 

canacity to make choices and transform those choices into desired actions 

and outcomes. 

Existing literature has explored empowerment of women as a 

multidimensional aspcct which has many indicators and socio-economic 

and demographic determinants. It has some developmentalI 

outcomesthrough improving income, child education, health and 
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fsignificant 

satial 
custers in several regions in India in respect of women's empowerment 



happiness Howeve. how the empowerment level of 

oma 
affects the empoerment level of women of it adjacent analvsed in the literature This studv has tried to meet 

understand the detminants of it quantification of the ep 

In order to assess the impact of w womens empowerme women is important. Difterent studies h have measured empowerment in ditterent wVs Some studies (Sen 1999. Molbe 
al. 2002 Sridevi 2005. Dutta, 2017) have attempted to degree of empowerment considerng several dimensicns of 
cmpowerment. The degree of empowerment definitey mals 

personal and social welfare which in turn enhances empowe identification of the Iinkage between women 's empoweme development outcomes is the ma in contribution of the instr advocacy of women's empowerment They have recognized 

Literature rview and Objetves 

the agent of change 
There are several studies whch have expored the determnat women's empowerment. We find that etucation income, employme 

level urbanisation, ditferent goverment programs like mico cash transfe programs ett. In ths state level ccross-Section covariates cannot be consdered for analysis and after all this k purpose. Against this back drop we have set two objectives asi follkw 
First, this study epiore the position of the Indian states in respe the level of women's empowerment. We thus compute a comprehes index of state level womens empowerment index for each state 

meas 

Second an attempt has been taken to exude the spatial distribu 
and nature of spatial autoccorrelation of womnen's empowerment among 
the Indian states 

Methodology and data 
Women's empowerment Index State level Women's Empowerment Index (SWEI) for each state has 
been conputed using six state level indicators mentioned by National Family and Health Survey (NFHS) report, 2015-16. These are, the percentage of wormen having decision making power in the farnily, abor 

force participation rate of the women, percentage of women having 
physical asset like land, house, etc, percentage of wormen having own 
bank account, percentage of women having own mobile, and percentage 
of women using hygienic method during menstrual period. SWEI has 
been constructed calculating the geometric mean of the selected indicators. 

Education and Society 
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A the sna tial l distributin of womn's powement 

hinge of 1 has been poted for 

sed on the state level scale map of Idia 

.hirterstis of SEL has been anahsed conducting 

ration Anahsi 

sal 
autTlation tst b using Moran's ndex 

sTt miguity ueght matrin has been computed 

n Chase. it consIders neighbour those that hae 

Iluding h common boundaries and common 

the ifl fails to provde a local pattern of association 

s cross the spatial units. In order to explore the 

m resnNI of SWEI we compute the local Moran's 

rl Lwal Indicators of Spatial Association (LISA) 

lita tv the variables for computing state level women 's 

. urhanization rate have been collected from the 

ealth Sunev (NFHS) report-4. 2015-16. We have used 

Indian state boundaris from a repository developed 

-)Abasi shapetile is a no-topological format for storing 

Nrding the gameric location. Geographic locations in a 

bv points, Iines, or polygons. Using the software 

eale eg the excel i data file containing state level variables 

stud lleted from NFHS-4 reports. 

Faigy and Discussion 
basic information regarding the indicators of 

s 
eripowemment and the urbanisation. Table 1 displays that 

eent in aerage) of ever married women take part in the 

making procss. In aveage 40 per cent of women in 

assets like land house ete. However. there is 

e variatin 2cross the stats in rspect of physical asset holding by 

-e. In an 2verage 3 percentage women of Indian states holds 

unt with lowest disparity among disparities of the indicators 

wen's empowerment. More than half of the ever married wome 

stats ue their own mobile phone. However, ony one fourth of 

e women in Indian statess participate in workforce with wide disparity 

othe stats. Theretore women's workforce participation has low 

-an and high ariance. In respect of this indicators Indian women are 
las mpowered. 

Society 

Among the ever married women two third of the women in the states 
ve hvgienic practices during menstrual periods with a high variation 

the states Therefore. values of the indicators of state level wvomen's 
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empowerment except decision making power in 

houschot lave 
disparity. In order to address the influence of this 

disparty im nd indicators as state level wonnen' 's empowerment index The desi 

empowerment this study has considered the geometric statistics of the state level women's empowerment empowerment of the women of the states in average is low ( varies widely across the states from 0.35(Bihar) to 0.60 (Manipur) we have to traverse a long journey for achieving the stale of coe 
women's empowerment. It also indicates the partial failure oft lhe eui policies and programs for empowering women in Indian states. should, therefore, re-examine the effectiveness of the existing poli or find out other factors behind the low mean and moderate variance e women's empowerment. In literature, the spatial distribution ang autocorrelation of women 's enpowerment in Indian states has not bon explored yet. This study has been designed for exploring the spalia distribution, autocorrelation of the empowerment of women of a a state Table 1: Description of the Indicators and Women's 

Empowerment Index (N=29) 
Variable in percentage 
women having household decision 
making power 
women who own asset either in terms 
of land or house 

women holding bank account 
women having access to mobile 
workforce participation rate for women 
women who have hygienic practices 
during menstrual periods 

Mean Median Std Dev Cy 

87.31 

Education and Society 

39.83 

110 

67.5 
State level Women's Empowemment Ind¢x 0.48 0.47 
Population residing in Urban area 

35.2 
54.6 56.6 

53.07 47.9 
24.97 22.8 

66.09 

Source: Authors' computation based on secondary data 

89.1 6.01 6,88 

14.7 36.9 
12.5 22,89 
15.58 |29.35 
8.8535.44 

The box map shows that seven states namely Bihar, Madhya Pradesh, Uttar Pradesh, Rajasthan, West Bengal, Chattisgarh and Assam belong to lower quartile of the distribution of women's empowerment. The box map shows that there is a geographical connection among the states such that state with low level of empowerment is surrounded by a state with low level of empowerment. Thus the spatial exploratory study using box map indicates the possibility of spatial cluster of the states in respect 
of women's empowerment. 

17.5526.55 
0.06 12.5 
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Iigure 1 Box map for the State Level Women's 

Empowerment index in 2015-16 

25%.90 () (0 442 0479 

0%75% (9) (047 0532 

Ugpe otler i0) (0 E77 e 

unda fned7 

Sur 
luthors oWn 

interpretation using GeoDa software 

Education and Society 

The 
cploratory 

spatial analysis using box map displays the presence 

emme he statistical 
significance of the spatial clusters for state level 

of 
spata/ 

cluster in 
respect of women's empowerment. In order to 

MOmeN S 

Cmpowerment we have computed global Moran's I (GMI) 

for the spatial data of women's empowerment. The results of 

lautocorrelation analysis, the GMlis found 0.382 with pseudo 

p-0 001, 
indicatethat spatial clustering for State Level Women's 

Tnposermcnt Index (SWEI) in India is statistically significant. 

In order to further explore the cluster type of SWEI. we have 

wnducted a local autocorrelation analysis for SWEI and found a LISA 

luster significance map depicted in figure 4. Figure 4 shows that that 

the s1gniticant spatial clusters of SWEl are mainly of two types: high-

hieh and low-low, among which high-high type is mainly distributed in 

India. particularly Karnataka. The low--low types are mainly 

rted in north castern regions, such as Uttar Pradesh, Madhya Pradesh. 

Bhur and Jharkhand. This analySIS Suggest that the significant spatial 

koendence of the Indian states in respect of the state Level Women's 

Enpowernent Index. In order to gauge the spatial dependence of the 

ultes we have to move on the spatial regression analysis. 
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Figure 5 LISA Cluster Significance Map oi Sate Lu 
Women's Empowerment 

LSA Signifcsnce tiap: ND 

Hot Sgnifcant (24) 

p=005(3) 

p=0.01 (1) 
p=0.001 (1) 

Undefned (7) 

software 
Source: Author's own interpretation from spatial data of Indian 

Concluding Remarks 

Index in India in0115 

The study has taken an attempt to explore the new dimension of t 

states uaing Ge 

analysis of women's empowerment. Using the state level secondan a comprehensive index of women's empowerment of the Indian 
have been computed using a standard methodology and explore the 

Education and Society 

position of the states in respect of women's empowerment. The snai distribution of the state level women's empowerment index presented box map shows that women's empowerment level of the states are n spatially complete random, there is a prominent spatial pattern of women's empowerment. This observation has been confirmed by the GMI statistics indicating the presence of spatial autocorrelation for the SWEI. In other words it confirms the presence of spatial cluster of the women's empowerment level. The LMI analysis using LISA cluster map shows locations of the significant spatial clusters of women's empowerment. Our systematic analysis reveals that higher the women's empowerment level of states accelerate the women's empowerment of the neighbor state in India. So far, the study has a limitation such that it is based on small sample for the year 2015-16. This limitation restricts us to include more covariates of women's empowerment live education, income, castes etc. one can overcome this limitation considering the panel data analysis of more than one round data of NFHS in India for the same variables. 
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Introduction
The significance of the saying has increased many and
various side in today’s fast life and competitive world
where students are forced by both their guardians and
the conglomerate of society and situations as a whole to
devote increasing hours in academic study whether
theoretical or practical and knowledge enhancing
activities, so that they can stay ahead in the rat race. Add
to that the present way of life where people mostly stay
in small nuclear families and with parents working the
viability of our own home as a pace where we can have
recreational time has diminished.

Recreation and Recreational Games
Recreation is the refreshment of strength and spirit after
wine. It is also leisure time activity. The “need to do
something for recreation”, is an essential element of
human biology and psychology when we continue doing
a work or performing an activity regularly and
continuously for some hours, it gives us physical and
mental fatigue and strain. Recreational activity relieves
us of the feeling of fatigue, restores our energy and

promote a sense of joy. Without recreation, life would be
dull and miserable. Leisure activities mood, reduce stress
and enhance a sense of wellness. In an increasingly
complex world, more and more people are placing a high
value on achieving the feelings of relaxation and
peacefulness that contact with nature, recreation and
exposure to natural open spaces bring. Recreational game
involves participants in which the main function in
providing fun and entertainment to participant.
Recreational is a source of joy and provide relaxation
for one’s body and mind. Recreational games playing a
very important role for all over age groups. The quality
of life is determined with objective factors and also with
subjective perception of factors which influence human
life. Recreational actively play a very important role in
subjective well-being because they provide opportunities
to meet life values and needs. Through participation in
leisure activities people build social relationships, feel
positive emotions, acquire additional skills and
knowledge and therefore improve their quality of live.
Both physical & psychological benefits of leisure times
with reduced level of stress, anxiety and depression,
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Recreational Games are these activities where the primary purpose of the activity
in participation, with related goals of improved physical fitness, for and social
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improved mood and higher levels of positive emotions.
Engaging in recreational activities can also lower blood
pressure and heartbeat. It can improve the mental health
of individuals and have the significance of regulating the
body and mind, alleviating the stress of life and providing
a pleasant experience. It encourages people to experience
freedom, which often leads to feeling of control,
competence and improved self-esteem. Engaging in
pleasurable activities stimulate the production of neuro-
chemicals that in turn improve physical health.

Physical Activity and Recreational Games
Exercise is a body activity than enhances or maintains
physical fitness and overall health and wellness. It is
performed for various reasons, to aid growth improve
strength, develop muscles and the cardiovascular system,
weigh loss or maintenance, improve health or simply for
enjoyment. Recreational game takes most important place
in our present and future life. We all know that leading
an active life style in good for us. If you participate regular
moderate physical activity – running, jumping, throwing,
walking you can expect to enjoy numerous health & social
benefits, including:

 Encourage social inter-relationship
 Improve concentration and learning
 Increase personal confidence and self-awareness
 Reduce feelings of depression and anxiety
 Enhance self-esteem
 Improve quality of life
 Improve a more positive educational

environment
 Reduction of antisocial behavior

Those who are engaging different types of physical
activity and recreational games, they have less time to
enjoy the negative or unnecessary situation. All time they
think the positive effects of society and try to increase
the awareness of different types of values in human mind.
Recreational games are developing a good mental
attitude, which is very much essential in our positive
thinking. Emotion, both happy and sad, can effect
cognitive functionary along with your energy level and
other aspects of your physical performance. On the other
hand recreational game improves the life skill such as:

 Focus and self-control
 Critical thinking and problem solving
 Empathy & perspective taking
 Patience and confidence
 Communication & listening
 Creativity and connecting ideas

It also helps in boosting memory as there is more practical
experience and the information can be soaked up wholly
by the brain in a fresher and fascinating.
Group games and individual games are also helps moral
development of students. One way to encourage moral
development to teach students to play fairly. In
educational situation moral development plays an
important role for the future endeavor of every human
being.
It also enhances peer relationship and inter-personal
skills. Student can also excel in areas other than academic
where they have an interest. Recreational activity can
give a chance to discover talents other than academic
excellence which can tater help on the career and life as
a whole.

Conclusion
Without any doubt it can be said that recreational
activities help in overall development of a student’s
physical, mental, social and emotional. Recreational
activity is not only helps to gather knowledge but also to
use it ethically to lead a healthy and better life in future.
It teaches one to think with reason and line with more
practical approach to life. It also enhances ones all round
development, thus helping to achieve success in on
endeavours.

Reference
1. Kumar S, “Minor Games”, Khel Sahitya Kendra,

New Delhi, 2014
2. Sendhil R, “Sociology in Sports”, Sports Publication,

New Delhi, 2014
3. Bhusan V, Sachdeva DR, “An Introduction to

Sociology”, Kitab Mahal, Allahabad, 2010
4. Mishra SC, “Recreational Physical Education”,

Sports Publication, New Delhi, 2006
5. Bucher CA, “Foundation of Physical Education,

London, The C.V. Mosby Co., St. Louis Torranto,
1983

Dr. Manisha Mondal

11

The Impact of Recreational Games in our Society

















Vol.:(0123456789)1 3

Applied Physics B          (2023) 129:75  

https://doi.org/10.1007/s00340-023-08014-x

RESEARCH

An exact algebraic solution of two harmonic modes coupled 
through the angular momentum

Swapan Mandal1,2 · Kartick Chandra Saha1 · Dolan Krishna Bayen1 · Norma Canosa2 · Raul Rossignoli2,3

Received: 27 January 2023 / Accepted: 1 April 2023 

© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2023

Abstract

Starting from the Hamiltonian of two oscillators coupled through the angular momentum, we obtain the equations of motion 

involving the field operators for two harmonic modes. These operator differential equations of motions are found coupled to 

each other. The noncommuting nature of the operators are on the way for getting the exact analytical solution directly. To get 

rid of these problems and on the basis of physical and mathematical considerations, the solutions are assumed in terms of 

some constant (independent of time) coefficients. The coupled differential equations involving these coefficients are finally 

decoupled at the cost of fourth order differential equations. Finally, we obtain the exact analytical solutions of these coef-

ficients and hence the field operators involving the oscillators. As an application of these solutions, we investigate the well 

known squeezing effects of the input coherent light interacting with the oscillators coupled through the angular momentum. 

It is to be remembered that we retain the nonconserving energy terms for investigating the dynamical behaviour of the oscil-

lators coupled through the angular momentum.

1 Introduction

To explain the basic physics behind the natural phenomena, 

we rely on some basic models. For example, the model of a 

harmonic oscillator arises when a particle moves under the 

action of a restoring force. Perhaps the model of a harmonic 

oscillator is the most useful one among the physical models 

for the explanation of basic physics. It is because of that 

the model of harmonic oscillator finds huge applications 

in various branches of physics. These include mechanics, 

spectroscopy, field theory and in the acoustics. On the other 

hand, we know that the real physical problems demand 

more beyond the model of a simple harmonic oscillator. For 

example, the inclusion of damping and the anharmonicities 

make the model of the harmonic oscillator more realistic and 

relevant to the physical problems. In addition to these, the 

demand of the physical situations are met through the model 

of coupled oscillators. The problem of coupled harmonic 

oscillators are investigated in a great way [1–19]. We find 

few investigation, where the coupling between the anhar-

monic oscillators is also studied [13–15]. The wide range 

of applications of the model of the coupled harmonic oscil-

lators have attracted Physicists, chemists, mathematician 

and engineers. The coupled classical oscillators are useful 

in the studies of coupled vibrations, beats, and resonances. 

The infrared optical activities of dimer-like molecules are 

estimated by using the coupled oscillator model which is 

not otherwise unavailable through the usual infrared spec-

troscopy [1]. The coupled oscillator model is found useful 

for investigating quantum statistical properties of radiation 

field [2], coherent state propagator [3], non invariance group 

of many particle system [4], nonadiabatic Berry’s phase, 

quantum entanglement and quantum teleportation [5], quan-

tum phase [6], and in the Josephson tunneling [7]. Now, 

depending upon the strength of the coupling we categorize 
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By putting the value of �
i
, the Eq. (18) assume the follow-

ing forms

Now, the solutions of the parameter u
i
 are quite straightfor-

ward and are given by

where i = 1, 2, 3 and 4. Now, the explicit analytical expres-

sions for the parameter A
i
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, C

i
,  and D

i
 follow immediately

In an identical manner, the solutions for v
i
 are obtained and 

are given by
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Abstract

Strepsiptera comprise a group of inquisitive, obligate endoparasitoids. The parasitoids of Strepsiptera are enthralling insects, 

whose neotenic females completely endoparasitoid, laying eggs in or on other insects while free-living adult males with a very 

short lifespan. They are widespread in most terrestrial ecosystems and exhibit vast ecological and biological diversity with 

many specific types of adaptations. The insects termed as macrynobiont refers for lengthening the life of the host. Since some 

of the hosts are pests of crops like, rice, corn, oil palm, areca nuts, coconuts mangoes etc. they have the effectiveness for use as 

biocontrol agents. 

Keywords: strepsiptera, endoparasitoid, macrynobiont 

Introduction 

The Strepsiptera (Greek strepsi, “twisted”; pteron, “wing”)

commonly known as “stylops” encompass a group of 

entomophagous, obligate endoparasitoids with very unique 

morphology, biology, genetics and host–parasitoid 

relationship. They are cosmopolitan in distribution; largest 

numbers of species have been reported from the 

Australasian realm followed by the Oriental region. Owing 

to the endoparasitic life, the parasitoids are not easily 

noticed and remain an enigma to the entomologists. The 

males comprises unique hind wings with simple pattern of 

wing venation, fore wing reduced to look like a club like 

appendages termed as pseudohaltere, legs, rasp berry like 

eyes and flabellate antennae, superficially similar to flies, 

even though their mouths are not used for food, instead they 

are modified into sensory structures. They are non feeder, 

short–lived, usually surviving two to four hours. The male 

copulatory organ or aedaegus is minute and unique 

according to the different families of the order. Neotenic 

female except family Mengenillidae remains inside the host 

and completely endoparasitoid. Adult females are neotenic 

endoparasite projected inside a host body (rather than 

typical adult insects), 2–5 mm in length and without 

antennae, mouthparts, eyes, wings, legs and external 

genitalia. The cephalothorax encompasses of fused head, 

prothorax and mesothorax that obtruded through the host's 

synovial membrane, leaving the female's abdominal part 

inside the host’s body [6]. Virgin females are said to 

discharge a pheromone from the Nassonow organ which the 

male employments to find them with the help of the 

Hofender’s organ. 

The families of Strepsiptera that are widespread in 

distribution are: Corioxenidae, Elenchidae, Halictophagidae 

and Stylopidae. The genera of parasitoids are restricted to 

the prevalence of the distribution of the hosts though the 

hosts in most cases are more widely distributed 

biogeographically than the parasitoids. Approximately 646 

species [15, 16, 17, 18]. They are Corioxenos Blair, 1936; 

Dundoxenos Luna de Carvalho, 1956; Trizocera Pierce, 

1909; Viridopromontorius Luna de Carvalho, 1985; 

Coriophagus Kinzelbach, 1971a; Halictophagus Curtis, 

1832; Tridactylophagus Subramanian, 1932; Elenchus 

Curtis, 1831; Myrmecolax Westwood, 1861; Lychnocolax 

Bohart, 1951; Stichotrema Hofeneder, 1910a; Paraxenos 

Saunders, 1872 and Pseudoxenos Saunders, 1872. 

Methods used for observation 

The insects were completely inspected under a zoom 

stereoscopic trinocular magnifying instrument (demonstrate 

Olympus SZX16, Japan and CARL ZEISS Stemmi 2000–C, 

Germany) for discovery of outward injuries or patches 

showing ‘stylopisation’ on the both sides of host abdomen. 

Such host insects were sacrificed with two fine needles in 

insect saline water (0.67%) for procuring male adults and 

different larval stages, pupae, and gravid females with eggs 

or with triungulins. They come out from abdomen with a 

slight pressure in the saline water. 

Biology 

They have displayed one of the foremost unconventional 

and complex life cycles with extraordinary sexual 

dimorphism. The free living males have unique hind wing 

with least venation and the fore wing reduced to form 

pseudohaltere. The males also have legs, eyes, and flabellate 

antennae externally comparable to flies, in spite of the fact 

that their mouthparts are not utilized for nourishing, or 

maybe they are altered as tactile structures. They are short–

lived, as a rule surviving two to four hours [4]. Females 

except family Mengenillidae remain inside the host. In most 

Strepsiptera the male pupates and extrudes while female 

extrudes and gets to be mature but some incidence where 

the male extrudes and pupates in fifth instar host nymph. 

These nymphs don't actually appear to signal the start of a 

molting cycle [6]. Premature host parasitized by male puparia 

eventually die due to fungal growth on empty puparia left 

after the adult males coming out [14]. Only the cephalothorax 

is visible from the outside (Fig-1); the rest of the cylindrical 

body remains inside the host and lacks all the features of an 

adult insect [3]. Males mate by disrupting the female's brood 

canal. Sperm exceeds through the opening of brood canal by 

a process known as hypodermic insemination [12]. Each 

female thus turns out many first instar larvae termed as 

triungulins that come out from the brood opening, which 

projects outside the host’s body (Fig 2). These first instar 
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Discussion 

Impacts of stylopisation were examined prior on 

Hymenoptera. The foremost noteworthy changes due to 

stylopisation are that male hymenoptera tends to take after 

ordinary females and the pollen basket is diminished in 

females and males show a marked development. The 

interchange of characters in stylopised host has been 

referred to as “intersexes” [13]. Like hymenoptera parasitized 

Delphacidae (Hemiptera) (Table-1) were also thought to be 

“intersexes” [10, 11]. Stylopisation is known to cause 

numerous recognizable morphological, behavioral, dispersal 

and physiological changes within the hosts, even 

▪ Driving to the arrangement of intersexes by alteration 

of the genitalia.  

The results of stylopisation incorporate changes in 

antennae, wings, facial colouration, pilosity, pollen 

collecting apparatus and length of the digestive tract. 

▪ Stylopisation can too disable ovarian egg improvement, 

and cause lessening of egg number, essential, auxiliary 

and tertiary sexual characters and fertility of the host. 

▪ Stylopised host insects frequently ended up less active 

and may gotten to be unfit of setting up nests within the 

case of a few Hymenoptera [20]. 
 

Although Strepsiptera is an endoparasite, it has a wide host 

range relative to its species abundance and requires a mobile 

host to complete its life cycle. Strepsiptera parasitizes a 

wide range of hosts belonging to the seventh order of 

insects. The most common host species are Hymenoptera 

and Hemiptera.  

 
Table 1: Records of stylopised Hemipteran host in India. 

 

Host Family &subfamily Position of stylopisation 

Atkinsoniella opponens 

(Walker, 1851) 

Cicadellidae Stylopisation mark on 6th to 9th sternite segments. There was no stylopisation 

encountered in the tergite segment till now. 

Exitianus nanus (Distant, 

1908) 

Cicadellidae Only one stylopised host was observed. Stylopisation took place at the lateral 

portion of the 7th sternite. 

Exitianus indicus (Distant, 

1908) 

Cicadellidae Stylopisation mark was found at 7th to 8th sternite segments. 

Cofana spectra (Distant, 

1908) 

Cicadellidae Stylopisation marks were observed on two different locations. One type 

encountered at the 5th to 6th tergite segments, considered as a male stylops and 

another one was encountered at the 6th to 9th sternite segments, considered as 

female stylops. Both types of stylopisation marks noticed on 15 numbers of 

specimens. 

Nilaparvata lugens (Stål, 

1854) 

Delphacidae Only two stylopised BPH were observed. Both stylopisation were encountered 

at the 4th abdominal tergite. 

Sogatella furcifera 

(Horváth, 1899) 

Delphacidae Stylopisation marks were observed on two different locations. One type 

encountered at the 6th to 8th tergite segments, considered as a male stylops and 

another one was encountered at the 6th to 9th sternite segments, considered as 

female stylops. 

 

At the early stage of host development Strepsiptera are not 

very active but have a exclusive immune avoidance 

mechanism. They form a pupal bag in the host cuticle. 

Strepsiptera are accounted to exercise control over the 

population level of host insect pests. The rate of parasitism 

fluctuates from 10% to 65% depending on several factors 

including temperature, humidity, rainfall and locations. 

Strepsiptera have the potential to be successful bio-control 

specialists but it is very difficult to practical implementation 

due to their low searching ability. Still such a venture is 

already in progress in Papua New Guinea where the female 

Strepsiptera, Stichotrema dallatorreanum Hofeneder is 

being used as a biocontrol agent for the long-horned 

grasshopper Segestidea novaeguineae [19]. Various questions 

almost hereditary qualities, sex deciding instruments, host 

location, various host spectrum, and change of host 

physiology in this baffling arrange of bizarre insect order 

still stay unanswered. One key feature is that, when 

parasitized by Strepsiptera, the host’s life cycle is

lengthened as long as they require to mature. This difference 

between strepsipterans suggests a trichotomous hypothesis 

concerning insect parasitoids, and the term macrynobiont 

(macryno, “lengthen”; bionts, “life”), refer for lengthening

the life of the host due to Strepsiptera [8]. 
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