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Abstract

In the new era of business, entrepreneurship development in the
rural context is a challenge. According to 2011 Census 68.84%
people are living in rural areas of India. People in rural areas
suffer with unemployment, poor infrastructure facilities which
may be solved with the development of the rural entrepreneurs.
“Rural Entrepreneurship can be defined as entrepreneurship
emerging at village level which can take place in a variety of
fields of endeavor such as business, industry, agriculture and acts
as a potent factor for economic development”. But, these rural
entrepreneurs are suffering with various problems like fear of
risk, lack of finance, illiteracy, and competition from the urban
entrepreneurs. Rural entrepreneurs

increase the standard of living and purchasing power of the
people by offering employment opportunity to the people in
villages. This paper is an attempt to understand the problems and
challenges for rural entrepreneurship in the context of rural
development in India and possible suggestions to overcome the
problems.

Key Words: Rural entrepreneurs, Issues and Challenges, Rural
Development

INTRODUCTION:

Rural entrepreneurs are those who carry out entrepreneurial activities by
establishing industrial and business units in the rural sector of the
economy. In other words, establishing industrial and business units in the
rural areas refers to rural entrepreneurship. The important role of
entrepreneurship as a driver of economic growth and diversification has
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long been recognised at India. Entrepreneurship is also a key component
of the India strategy for smart, sustainable and inclusive growth.
Entrepreneurship is an emerging research field that has gained importance
in the recent years. India is the country of villages. Majority of the
population are living in rural areas in India. People in rural areas suffer
with unemployment, poor infrastructure facilities which may be solved
with the development of the rural entrepreneurs. Rural entrepreneurs refer
to those who carry out the business in rural areas with the utilization of
local resources. But this rural entrepreneur is suffering with various
problems like fear of risk, lack of finance, illiteracy, and competition from
the urban entrepreneurs. Rural entrepreneurs increase the standard of
living and purchasing power of the people by offering employment
opportunity to the people in villages. In simple words, rural
entrepreneurship implies entrepreneurship emerging in rural areas. Rural
industries and business organisations in rural areas generally associated
with agriculture and allied activities to agriculture. The changing global
environment raises questions about the ability of traditional, small-scale
businesses in rural areas to share the potential benefits offered by the
changing environment. The rapid (though declining) population growth,
coupled with even faster urbanization, creates increasing demands. In
India, urban populations in general grow about twice as fast as the overall
total, and it may exceed the size of rural populations. Such a major
demographic trend challenges the capacities of some traditional small-
scale businesses to cope with the increasing demands.

Rural Entrepreneurship in India “Rural Entrepreneurship  can
be defined as entrepreneurship emerging at village level which can take
place in a variety of fields of Endeavour such as business, industry,
agriculture and acts as a potent factor for economic development”. The
entrepreneurs with their ability to scan, analyze and identify opportunities
in the environment transform them into business proposition through
creation of economic entities. They by channelizing the resources from
less productive to move productive use crate wealth. Through efficient and
effective utilization of national resources, they act as catalysts for
economic development and agents of social transformation and change.
According to Joseph Schumpeter, the rate of economic progress of a
nation depends upon its rate of innovation which is turn depends on rate of
increase in the entrepreneurial talent in the population. Rural market
understand People in rural India are spending more than those in urban
areas, according to a study by Accenture, a multinational management
consulting, technology services and oil company. Rural markets are
becoming attractive for a number of reasons. Since 2000, per capita Gross
Domestic Product has grown faster in India’s rural areas than in its urban
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centres: 6.2 per cent CAGR (compounded annual growth rate) versus 4.7
per cent. Rural incomes are growing, and consumers are buying
discretionary goods and lifestyle products, including mobile phones,
television sets and two-wheelers. Between 2009 and 2012, spending in
rural India reached $69 billion, significantly higher than the $55 billion
spent by the urban population. The rush to rural markets is not a recent
phenomenon and companies have been testing these markets for some
time.

Opportunities in Indian Rural market: More than 750 million people and
estimated annual size of the rural market.

Problems of Rural Entrepreneurship in India Entrepreneurs are playing
very important role in the development of economy. They face various
problems in day to day work. Paucity of funds: Most of the rural
entrepreneurs fail to get external funds due to absence of tangible security
and credit in the market. The procedure to avail the loan facility is too
time-consuming that its delay often disappoints the rural entrepreneurs.
Competition: Rural entrepreneurs face severe completion from large sized
organizations and urban entrepreneurs. They incur high cost of production
due to high input cost. Middlemen: Middlemen exploit rural
entrepreneurs. The rural entrepreneurs are heavily dependent on
middlemen for marketing of their products who pocket large amount of
profit. Legal formalities: Rural entrepreneurs find it extremely difficult in
complying with various legal formalities in obtaining licenses due to
illiteracy and ignorance. Procurement of raw materials: Procurement of
raw materials is really a tough task for rural entrepreneur. They may end
up with poor quality raw materials, may also face the problem of storage
and warehousing. Risk element: Rural entrepreneurs have less risk bearing
capacity due to lack of financial resources and external support. Lack of
technical knowledge: Rural entrepreneurs suffer a severe problem of lack
of technical knowledge. Lack of training facilities and extension services
crate a hurdle for the development of rural entrepreneurship. Lack of
infrastructural facilities: The growth of rural entrepreneurs is not very
healthy in spite of efforts made by government due to lack of proper and
adequate infrastructural facilities. Poor quality of products: Another
important problem is growth of rural entrepreneurship is the inferior
quality of products produced due to lack of availability of standard tools
and equipment and poor quality of raw materials. Negative attitude: The
environment in the family, society and support system is not conducive to
encourage rural people to take up entrepreneurship as a career. It may be
due to lack of awareness and knowledge of entrepreneurial opportunities.
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Challenges for Rural Entrepreneurs : Biggest Challenges in rural is Power
Failure , Poor in Education, Financial Barriers Reaching rural
customers: Skilled human Resources Problem , Technological
Challenges ,Retaining rural customers ,Acquiring rural customers , The
sales skills required , Lack in Infrastructure Opportunities for Rural
Entrepreneurs , Social Rural Entrepreneurship Food for Work Program ,
Regional Rural Development Centers , National Rural Employment
Program , Bank of Technology , Entrepreneurship Development Institute
of India , Rural Innovation Funding , Crashed Scheme for Rural
Development. Skills Required for Rural Entrepreneurs Skills are central to
improve employability and livelihood opportunities, reduce poverty,
enhance productivity, and promote environmentally sustainable
development. Coordinated efforts are needed to develop an integrated
approach that improves access to relevant, good quality education and
training to all rural women and men.

REVIEW OF LITERATURE:

Review of literature, an overview of the relevant and important literature
on the research areas under consideration in this study. A literature review
distils the existing literature in a subject field; the objective of the
literature review is to summarize the state of the art in that subject field.
From this review of earlier and recent work, it becomes possible to
identify areas in which further research would be beneficial.

Ahirrao Jitendra. (2013), opined that entrepreneurship is the dynamic
process of creating incremental wealth, created by individuals who take
the major risks in terms of equity, time and career commitment of
providing value to some products or services.

Nandanwar ,Kalpana P. (2011). defined entrepreneurial attitude in terms
of individual’s tendency toward a specific thing and environment, target,
analogous to inclination and factors affecting the formation of attitude.
Saxena ,Sandeep. (2012).pointed out that the man who organizes the
business unit and/or increases its productive capacity is an entrepreneur,
Whereas, Santhi, N. and Kumar, S. Rajesh . (2011). defined the
entrepreneurship as the ability to recognize and exploit economic
opportunity. Entrepreneurship is the purposeful activity (including an
integrated sequence of decisions) of an individual or group associated
individuals Choudhary,Kishor. (2011), documented a brief discussion of
rural industrialization in the prevailing economic situations and an
overview of the kind of industrialization in rural economy. Patel, Brijesh
and Chavda, Kirit.(2013). argued that rural entrepreneurship occurs in
economically and socially depressed areas with inadequate infrastructure,
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economic stagnation, low levels of education, low skilled workers, low
income, and a culture not supportive of entrepreneurship D. Joel
Jebadurai(2013). defined micro entrepreneur as a person who initiate
production, takes decision, bears risks, involves, organize and coordinates
the other factors in their own prevailing rural conditions, economic
structure, social infrastructure and market forces. Bhuvaneswari,.H. and
Raju, S. (2014).explored the conceptual framework of rural area and rural
entrepreneurship and discussed the need for rural entrepreneurship in India
and the emerging entrepreneurs in the context of existing rural
entrepreneurs in India.

OBJECTIVES OF THE STUDY

e To understand the significance of rural entrepreneurs in India.

e To study the problems faced in growth of rural entrepreneurs in
India.

e To study the effort faced by rural entrepreneurs and
recommendations to solve the problem

RESULTS AND DISCUSSION:

Present study and review of various literatures discuss the outcome of
rural entrepreneurship in India. Many successful entrepreneurs are
prospering in the cities who are hailing from rural areas. It is essential to
have a balanced regional development of the country and to avoid the
concentration of industry in one place. Rural areas must try for better
utilization of human resources to improve the rural economy. Government
has moral responsibility in designing, promoting, innovating rural
entrepreneurial development programme for the up- liftment of the rural
economy on which the urban economy is build upon. Government should
encourage the rural population and try to a bridge the gap between the
extended and remote communities. But here, the government is not
playing the role sincerely. Always, all the times government has only
concentrate on the wurban industrialization and urban economy
development. This is the right time the governments are changing their
policy, and come forward with the more beneficial policies, schemes and
subsidies for development of rural entrepreneurship as well as economy.
Although agriculture today still provides income to rural communities,
rural development is increasingly liked to enterprise development. Since
national economies are more and more globalize and competition is
intensifying at an unprecedented pace, affecting not only industry but any
economic activity including agriculture, it is not surprising that rural
entrepreneurship is gaining in its importance as a force of economic
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change that must take place if many rural communities are to survive.
However, entrepreneurship demands an enabling environment in order to
flourish. It is quite clear that rural entrepreneurship cannot be developed
without significant training. Therefore, instead of just schemes (financial
and development) as the correct for entrepreneurship development an
intensive training needs to be provided to the youth in rural India. What’s
required is to create a devoted team to take up rural entrepreneurship
training as per integrated rural development program. To manage
agricultural sector and non- enclave projects in rural areas, rural
entrepreneurs need to apply entirely different management and
administrative concepts. Otherwise we shall be only creating island of
apparent prosperity in the ocean of rural poverty. Rural entrepreneurship is
the answer to removal of rural poverty in India. Therefore, there should be
more stress on integrated rural development.

CONCLUSION:

Rural entrepreneurs are certainly acted as a key figure in economic
progress of India. They play a vital role in converting developing country
into developed nation. In today’s global market a country’s economic
policy environment must always be favourable for an organization to
achieve efficiency. Economic policy of a country should also enable
entrepreneurs to provide magical touch to an organization irrespective of
public, private or joint sector in achieving innovativeness, speed,
flexibility and also strong sense of self determination. Rural
entrepreneurship plays an important role for economic development in
developing countries such as that of India. Rural entrepreneurship helps in
developing the backward regions and thereby removing poverty.
Government should go for appraisal of rural entrepreneurship
development schemes and programmes in order to uplift rural areas and
thereby increasing economic development. Rural entrepreneur is a key
figure in economic progress of India. Rural entrepreneurship is the way of
converting developing country into developed nation. Rural
entrepreneurship is the answer to removal of rural poverty in India.
Therefore, there should be more stress on integrated rural development
programs. The problem is that most of the rural youth do not think of
entrepreneurship as the career option. Therefore, the rural youth need to be
motivated to take up entrepreneurship as a career, with training and
sustaining support systems providing all necessary assistance.
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Abstract

This research paper examines the relationship between monetary
incentives and job performance. It presents a literature review that
synthesizes the current state of knowledge on the topic. The paper
explores the various types of monetary incentives and their impact on
job performance, as well as the factors that mediate or moderate the
relationship between incentives and performance. The literature review
draws on a range of studies from different fields, including psychology,
economics, and management. The findings indicate that monetary
incentives can be effective in improving job performance, but their
effectiveness depends on several factors such as the type and amount of
incentive, individual differences, and organizational factors. The paper
concludes with some recommendations for future research on the topic.
The relationship between monetary incentives and job performance has
been a topic of interest in organizational psychology and management.
Many employers use monetary incentives such as bonuses,
commissions, and raises to motivate employees to perform at a higher
level. However, the effectiveness of these incentives in improving job
performance is not always clear. In this essay, we will review some of
the research on this topic and discuss the results, implications, and
conclusions.

Keywords: Monetary Incentives, Employee Loyalty, Job Performance.

1. INTRODUCTION:

In today's highly competitive and dynamic work environment,
organizations are increasingly using monetary incentives as a means to
motivate their employees and improve job performance. The use of
monetary incentives is based on the assumption that employees will work
harder and perform better if they are offered a tangible reward for their
efforts. However, the relationship between monetary incentives and job
performance is not straightforward, and several factors may influence this
relationship. This paper aims to examine the literature on the relationship
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between monetary incentives and job performance and provide a
comprehensive overview of the current state of knowledge on the topic.

2. LITERATURE REVIEW

Job Performance: Performance of employees plays a major role in
increasing the performance of organization and achieving competitive
advantage. According to Mello (2014), there are number of factors that
contribute in the success of organization however, human resource is the
most crucial one. Today organizations are improving the performance of
their employees by employing different Human Resource practices
because Human resource practices are the major source of achieving
competitive advantage (Caliskan, 2010).

According to Motowildo, Borman, and Schmit (1997) judgmental and
evaluative process are required to define performance it is not only define
by the actions. Whereas, it is important to differentiate between behavioral
aspect and outcome aspect of performance to conceptualize it (Roe, 1999)

Monetary Incentives: There are number of opinions related to monetary
incentives. It is a management tool to motivate employees and increase
their performance level (Joppe, Martin, & BA, 2001). Moreover, Hartman
(1994) describes incentives as a compensation that an employer gives to
their employees for their efforts. Incentives are tangible or intangible
rewards that employer use to motivate an individual or group of people to
behave in a certain way (Collins, Bronte-Tinkew, & Burkhauser, 2008). It
is a variable payment that employer give to their employees on the basis of
their outputs or on the basis of their achieved results (Banjoko, 2006).
Besides, Monetary incentives are regarded as one of the components of the
compensation package (Werner, 2001)

The empirical result showed a positive effect of monetary and non-
monetary incentive on the job performance and satisfaction. On the basis
of above-mentioned studies, the study proposes the following hypothesis:

H1: Monetary Incentives have a significant positive impact on job
performance.

H2: Monetary Incentives are positively related to Employee job
performance.

3. RESEARCH METHODOLOGY
Objectives:

» To understand the concept of Monetary Incentives
» To examine the Job performance values
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» To evaluate the opportunities and challenges with monetary
incentives.

Data collection and sampling:

The data for this research was collected from primary sources. Data was
collected by distributing the questionnaires to company staff i.e. factory
Employee and Office employee. About 150 questionnaires were
distributed to the employees, based on convenience sampling techniques
and a total of 136 questionnaires were gathered back giving a response
rate of 90.67 percent that were later analyzed to see the results for the
study. The reason for using quantitative way to collect data was to make
sure that we get enough information from the sample so that we can
accurately analyze it.

Research and instrument design:

This study is explanatory in nature because the main purpose of this study
is to explain the relationship between monetary incentives and job
performance.

4. IMPACT OF MONETARY INCENTIVES ON JOB
PERFORMANCE

The impact of monetary incentives on job performance has been the
subject of much research and debate. Some studies suggest that monetary
incentives can be effective in motivating employees and improving job
performance, while others argue that they can have negative effects on
motivation, creativity, and job satisfaction. Here are some potential
impacts of monetary incentives on job performance:

1. Improved motivation: Monetary incentives can provide a tangible
reward for employees, which can improve motivation and
encourage them to work harder and more efficiently. This is
particularly true for tasks that are repetitive or require a high
degree of effort.

2. Increased productivity: Monetary incentives can also be used to
increase productivity by setting performance goals and rewarding
employees who meet or exceed them. This can help to improve
efficiency and reduce costs for the organization.

3. Improved quality: Monetary incentives can be tied to quality goals,
encouraging employees to focus on delivering high-quality work.
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This can help to improve customer satisfaction and reduce errors or
defects.

4. Reduced absenteeism and turnover: Monetary incentives can also
be used to reduce absenteeism and turnover by providing a
financial incentive for employees to stay with the organization and
meet attendance goals.

5. Negative impact on creativity: Some studies suggest that monetary
incentives can have a negative impact on creativity by limiting the
scope of work and reducing intrinsic motivation. This can be
particularly true for complex or creative tasks that require a high
degree of autonomy.

6. Negative impact on job satisfaction: In some cases, monetary
incentives can also have a negative impact on job satisfaction by
creating a competitive environment and leading to feelings of
resentment or unfairness among employees who do not receive the
same incentives.

The impact of monetary incentives on job performance depends on a range
of factors, including the type of work being performed, the design of the
incentive program, and the motivations of individual employees. While
monetary incentives can be effective in improving job performance, they
should be used carefully and in combination with other motivational
strategies to ensure that they are aligned with the goals and values of the
organization and its employees.

Research suggests that monetary incentives can be effective in improving
job performance. For example, a study by Bonner et al. (2009) found that
monetary incentives increased the effort and performance of employees
working on a data-entry task. Similarly, a meta-analysis by Stajkovic and
Luthans (2003) showed that incentive pay was positively related to job
performance.

However, the effectiveness of monetary incentives depends on several
factors. For example, the amount of the incentive may influence its impact
on job performance. A study by Gneezy and Rustichini (2000) found that
small incentives had little effect on performance, while larger incentives
had a stronger impact. Similarly, individual differences such as
personality, motivation, and experience may mediate the relationship
between incentives and performance. For example, a study by Pierce et al.
(1991) found that the effectiveness of incentives varied depending on
individual differences in motivation.
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Organizational factors may also moderate the relationship between
incentives and performance. For example, the culture of the organization
may influence employees' response to incentives. A study by Lawler and
Jenkins (1992) found that incentive systems were more effective in
organizations that had a performance-oriented culture. Moreover, the
design of the incentive scheme may also impact its effectiveness. A study
by Decietal (1999) found that incentives that were perceived as
controlling had a negative impact on intrinsic motivation and performance.

The relationship between monetary incentives and job performance has
been extensively studied in the field of organizational behavior and human
resource management. The basic idea is that providing employees with
financial rewards for good performance will motivate them to work harder
and perform better.

There are different methods of providing monetary incentives for job
performance, such as bonuses, commissions, profit-sharing, and merit pay.
Bonuses are typically a one-time payment based on performance, while
commissions are a percentage of sales generated by the employee. Profit-
sharing involves sharing a portion of the company's profits with
employees based on their performance, while merit pay is a permanent
increase in base salary for employees who meet or exceed performance
expectations.

Research has shown mixed results when it comes to the effectiveness of
monetary incentives on job performance. Some studies have found that
providing financial rewards can indeed increase motivation and lead to
better performance, while others have found little to no correlation
between the two. The effectiveness of monetary incentives may depend on
a variety of factors, such as the nature of the job, the type of incentive
used, and the individual differences of the employees.

One meta-analysis of 120 studies found a moderate positive correlation
between monetary incentives and job performance. The study also found
that the correlation was stronger for simpler tasks that required less
cognitive effort, and weaker for more complex tasks that required higher
cognitive effort. Additionally, the study found that the correlation was
stronger for individual-based incentives (e.g., bonuses) than for group-
based incentives (e.qg., profit-sharing).

Overall, while monetary incentives can be effective in improving job
performance in certain circumstances, they are not a universal solution for
all situations. Employers should carefully consider the nature of the job
and the individual differences of their employees when deciding whether
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to use monetary incentives and which type to use. Additionally, it's
important to ensure that the incentives are designed in a way that is fair
and equitable for all employees, as unfair or unequal incentives can lead to
resentment and decreased motivation.

5. CONCLUSION:

The literature review presented in this paper suggests that monetary
incentives can be effective in improving job performance, but their
effectiveness depends on several factors. The type and amount of
incentive, individual differences, and organizational factors may mediate
or moderate the relationship between incentives and performance. Future
research should investigate the mechanisms through which incentives
influence job performance and explore the optimal design of incentive
schemes in different contexts. Moreover, research should examine the
long-term effects of monetary incentives on employee motivation, job
satisfaction, and retention.

RESULTS:

Research has found that monetary incentives can improve job
performance, but the magnitude of the effect varies depending on the
context and the individual. For example, a study by Latham and Baldes
(1975) found that monetary incentives were more effective in improving
the performance of simple and routine tasks than complex and creative
tasks. Similarly, a study by Deci, Koestner, and Ryan (1999) found that
monetary incentives could undermine intrinsic motivation and reduce
performance on tasks that required creativity or problem-solving.

Another factor that affects the effectiveness of monetary incentives is the
individual's motivation and goals. For individuals who are primarily
motivated by financial rewards, monetary incentives may be more
effective in improving job performance. However, for individuals who
value other aspects of their work, such as autonomy, recognition, and
personal growth, non-monetary incentives may be more effective.
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ABSTRACT
Mahatma Gandhi National Rural Employment Guarantee Act popularly
known as MGNREGA is a Indian labour law that provides social
security to rural people and aims to guarantee the “Right to Work™.
MGNREGA was first proposed by P.V. Narasimha Rao in 1991. Later
in September 2005, it was passed under the UPA Government of PM
Dr. Manmohan Singh. Finally on 2th February 2006 MGNREGA was
launched with the aim to improve livelihood of rural people by
providing atleast 100 days of wage employment in a financial year to
every adult member who volunteer to do unskilled work.
MGNREGA is one of the most largest social security programme of the
world. It not just provide employment but also creates durable assets
which help in Rural Development.
The aim of the study is to know the development of women through
MGNREGA.
MGNREGA focuses on empowering rural women by ensuring that
33% of total workforce should be women. State has been continuously
taking steps to increase participation of single and disabled women.
Under the scheme, employment is to be provided within 5 km of
residence of beneficiary which helps to enhance participation of
women.
Empowering women through the scheme leads to greater independence
and improved self-esteem of women. And development of women
helps in improving living standards of their families.

Keywords
MGNREGA, Employment of Women, Rural Women, Rural
Development.

INTRODUCTION

Rural women plays an eminent role in rural development. They help in
economic, social and environmental transformation which is required for
growth of rural economy. Empowering women is important not just for
sake of individual, families and community but for overall growth of
economy as their participation is beneficial in economic development.
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MGNREGA aims to provide equal opportunity to female as that of male
as it is said “Given equal resources, women could contribute much more”.

Image Source : https://nrega.nic.in/

Poverty eradication is the key challenge for rural women. The scheme
gives an opportunity to them to escape poverty. Through MGNREGA they
get wage employment and get a chance to earn and improve their living
standards.

MGNREGA has positively affected in employment and empowerment of
rural women. Participation of women has improved over the period of
time. Today rural women feel independence and secure.

Table (1) : Showing Participation of Women in MGNREGA
(Financial Year 2019-20 to 2021-22)

Year Participation Rate of Women
2019-20 54.78%
2020-21 53.19%
2021-22 54.54%

Source : https://nrega.nic.in/

Table (1) shows that participation of women is more than 50% in the last 3
Financial Year.

Women’s participation in MGNREGA shows some unusual incidences
like states such as Kerala, Tamil Nadu & Rajasthan which have less
women participation in workforce recorded greater participation of women
in MGNREGA.
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Table 2 : Showing Computation of Women Persondays
(Financial Year 2019-20 to 2021-22)

Year Computed Women Persondays (In Crore)
2019-20 145.36
2020-21 206.96
2021-22 187.38

Source : https://nrega.nic.in/

Table (2) shows computed women persondays from financial year 2019-
20 to 2021-22.

It shows higher women persondays were completed in financial year
2020-21.

While men has an opportunity to migrate and work on the other hand
women are left behind to work under MGNREGA. Women if given
education, opportunity and support from their family and society they play
an important role in growth of nation.

Majority of rural women are farm workers. They are not paid for this
workas they work on their own farm. But with implementation of
MGNREGA today women are paid for jobs like levelling of land, digging
ponds, etc.

The study focuses on effect of MGNREGA on Development of Women.
Table (3) : Progress of MGNREGA in India

Total Number of Districts 734
Total Number of Job cards Issued (In CR) 16.56 Crore
Total Number of active workers (In CR) 15.28 Crore
SC workers against Active Workers (%) 19.89%
ST workers against Active Workers (%) 16.31%

Source : https://nrega.nic.in/

Table (3) shows that MGNREGA India has its coverage in734 districts.
Till now the scheme has issued 16.56 Crore job cards of which there are
15.28 crore active workers.

Total percentage of active SC and ST workers are 19.89% and 16.31%
respectively.

OBJECTIVES OF THE STUDY

The main objectives of the study are as follows :
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e To ensure that there is source of livelihood for weaker section of
society.

e Aims to provide social problems protection to women living in
rural areas.

e MGNREGA helps to reduce migration of labour from rural to
urban areas.

e To know the effect of MGNREGA in development of women.

e To find out the issues and challenges that women face under
MGNREGA.

METHODOLOGY

There is no role of primary source of data in this study. Just secondary
data has been used for this study. Various journals, articles, newspaper,
magazines and websites have been used for this study.

Image Source : https://nrega.nic.in/
EMPOWERMENT OF WOMEN THROUGH MGNREGA
LITERATURE REVIEW

Findings of various researchers addresses that there is positive impact of
the scheme on women empowerment.

o Xavier G, Mari G (2014), due to participation of women under the
scheme today around 68.3% women are using MGNREGA income
to satisfy their consumption expenditure.
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Kaushal SL, Singh B (2016), MGNREGA is a powerful instrument
for women empowerment in rural areas as it provides them social
security.

Venu babu Ch, Sudhakar G (2014), As per the women respondents
today they are less dependent on their husbands.

Shobha K (2015), the scheme has helped in improving the
economic conditions of the women which is a sign of
development. Today women beneficiaries had started helping their
husbands in repaying debts.

Sabanna Y (2016), this programme has improved the living
standards of vulnerable section of society, especially women who
are socially, politically and economically backward.

Kant SV, Ashvine K (2013), women workers are satisfied with the
scheme as it offers them equal wages to both men and women, and
it’s main agenda is to create economic independence among
women.

Ahangar GB (2014), wage equality for men and women helps to
reduce the gender inequality. Now women get additional respect
from family and society.

CHALLENGES IN MGNREGA

LITERATURE REVIEW

Singh MB (2012), Our nation is one of the largest developing nation in the
world. Our economy majorly depends upon agriculture.Income generation
in agriculture is not certain thus scheme like MGNREGA provides
anopportunity of wage employment to have sustainable livelihood.

Following are the challenges to be considered :

As per the data of NSSO, daily wages of women is less than that of
men.

Due to unavailability of funds it is difficult to meet the demand for
employment.

There is delay in payment of wages and no compensation is paid
for delay.

MGNREGA records delay in completion of work and the quality
of assets created under scheme is not good.

The scheme plays an important role in improving standard of
living of people but there are areas for improvement as still there is



[20] Bhavna Gambhir and Prof. Vinod Kumar Pandey

less contribution of women, incomplete target of 100 days of
employment, no unemployment allowances for number of work
days.

e Poor administration, planning skills, inadequate awareness,
corruption, discrimination, delay in payment of wages, etc are the
challenges in MGNREGA.

IMPACT OF MGNREGA
LITERATURE REVIEW

e Created positive impact on creating employment in rural areas.

e Higher agricultural income due to implementation of MGNREGA.

e Benefit to tribal people.

e Resulted in welfare of family as both men and women can
contribute in household expenses, education of childrens and also
greater savings.

e Involvement of women in the scheme has enabled them to come
out of their house for work as well as to visit bank, market or
panchayat offices.

e Today women enjoy the status of earning workers and it has
helped in improving their confidence.

e Today women are accepted in their dual role of home makers and
income earners.

Government should create more awareness in this regard to provide better
opportunity for rural development concerning rural women.

CONCLUSION OF THE STUDY

This study of empowerment of women through MGNREGA, it’s
challenges, impact of MGNREGA have been discussed. Although the
scheme focuses all rural population still it has definitely empowered
women workers economically and socially.

Schemes can certainly encourage more women participation by creating
awareness, proper planning, by improving worksite facilities, timely
payment of wages and speedy grievance redressal.

LIMITATIONS OF THE STUDY

As the study is based merely on secondary data the reviews have been
collected from published articles in National or International Journals. As
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no primary data has been collected we can not generalize the study only
on the secondary data collected.

REFERENCE

1.

10.

11.

12.

13.

14.
15.
16.

Xavier G, Mari G (2014) Impact of MGNREGA on Women Empowerment with
special reference to Kalakkanmoi Panchayat in Sivagangai District, Tamil Nadu.
International Journal of Economics and Management Studies 1: 1-5.

Kaushal SL, Singh B (2016) A study of Women participation in MGNREGA in
Himachal Pradesh. Productivity 56: 382-391.

Venu babu Ch, Sudhakar G (2014) MGNREGA: Making Way for Social Change in
Women’s: A Case Study of Musunuru Mandal in Andhra Pradesh. International
Journal of engineering and Management Research 4: 1-5.

Shobha K (2015) Inclusion of Female Labour Force in MGNREGA: A Micro Level
Study Socialomics 4: 1-5.

Sabanna Y (2016) Women empowerment through MGNREGA in Karnataka. Indian
Journal of research 5: 240-242.

Kant SV, Ashvine K (2013) Women empowerment through rural employment in
Uttar Pradesh. International Journal of Engineering and Management Sciences 4:
144-148.

Ahangar GB (2014) Women empowerment through MGNREGA: Case study of
block Shahabad of district ananthag, Jammu and Kashmir. ABHINAV National
Monthly Refereed Journal of Research in Commerce and Management 3: 55-62.
Singh MB (2012) MGNREGA: An Critical Assessment of Issues and Challenges.
The Indian Journal of Commerce 65: 210.

Sharma RR, Manoj K (2012) MGNREGA: An Critical Assessment of Issues and
Challenges. The Indian Journal of Commerce 65: 212.

Narasimha Reddy D, Amarender Reddy A, Bantilan MCS (2014) The impact of
MGNREGA on Rural Labor Markets and Agriculture. Indian Agricultural Research
Institute 13: 251-273.

Ahuja UR, Tyagi D, Chauhan S, Chaudhary RK (2011) Impact of MGNREGA on
Rural Employment and Migration: A Study in Agriculturally-backward and
Agriculturally-advanced Districts of Haryana. Agricultural Economics Research
Review 24: 495-502.

Sarkar P, Jagdish K, Supriya (2011) Impact of MGNREGA on Reducing Rural
Poverty and Improving Socio-economic Status of Rural Poor: A Study in Burdwan
District of West Bengal. Agricultural Economics Research Review 24: 437-448.

Sarkar P, Jagdish K, Supriya (2011) Impact of MGNREGA on Reducing Rural
Poverty and Improving Socio-economic Status of Rural Poor: A Study in Burdwan
District of West Bengal. Agricultural Economics Research Review 24: 437-448.

https://rural.nic.in>press-release
pib.gov.in/participation-of-rural-women-in-MGNREGA
https://nrega.nic.in


https://nrega.nic.in/

ISSN: 2319-9997

Journal of Nehru Gram Bharati University, 2023;Vol. 12 (1):22-33

Prospects of the Electromagnetic Dalitz
Decays of Charmonium Mesons

Arti Mishra and V. Prasad

Department of Physics, Nehru Gram Bharati
(Deemed to be University), Prayagraj-221505
Email-artimisra2601@gmail.com
(Received: 07.02.2023, Accepted: 17.05.2023)

ABSTRACT
We calculate the branching fractions of the electromagnetic Dalitz decays ) — £ ¢"P (3 = J /1,
Y(3686) P =mn’n,n,n.X(1835),X(2370),X(2120),X(2600) and 1 - ¢S,
(S = (X, ,) With a Vector Meson Dominance model including the intermediate resonances of p,

o, and ¢, where 1, P and S are vector, pseudoscalar and scalar mesons. The predicted branching
fractions of these decays are well consistent with their experimental values except the branching
fraction of J /1) — e*e~mP. The expected branching fraction of /1y = eTe ™1 is significantly
improved after including these intermediate resonances. An experimental information of J /¢ —
e*Te ¥ in full di-electron invariant mass spectrum is desirable to understand its decay dynamics.

INTRODUCTION:

The electromagnetic Dalitz decays of charmonium mesons iy — ¢~ P
proceed via i — y*P, where (= ]/y,y¥(3686)) is a spin-1 vector
meson, P(= % n,n'n,) is a spin-0 pseudoscalar meson, £*(=e~,u~) is
lepton and y* is an off-shell photon [1]. The off-shell photon y* in these
decays internally converts into a lepton-pair £*¢~. The four-momentum
transfer square g? of the off-shell photon corresponds to the di-lepton
invariant mass spectrum (m,+,-). The g* dependent decay rate of these
decays can be deviated from the standard point-like prediction of the
Quantum Electrodynamics (QED) due to dynamics of the electromagnetic
structure arising at y — P transition vertex [2]. This deviation is formally
described by a Transition Form Factor (TFF) [1]. The g2-dependent
differential decay rate iy — "¢~ P normalized to the radiative decay
v — v P can be parameterized as [1],

1
d#(y - ("UP)  2a ) 4m?2\?
dq#(y > yP)  3mq q°
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2m? q° 2 4m12l,q2
(1 T ) <1 + X |Fyp(@)I?

= mE) - (m,—mi)’

= QED(q*)X |Fyp(q*)I? 1

where, m;,, my, and mp are the masses of leptons, i) and P mesons,
respectively, a is fine structure constant and QED(q?) (Fyp(g?)) is the
q?dependent QED predicted decay rate (TFF).

Experimentally, the TFF can be accessible by comparing the di-lepton
invariant mass spectrum of y — ¢* ¢~ P with that of the point-like QED
prediction [1]. Theoretically, it can be calculated using non-perturbative
qguantum chromodynamics (QCD) models [3,4,5,6,7]. For instance, the
Vector Meson Dominance (VMD) model [8] reveals that the TFF governs
the coupling of off-shell photon to vector V meson via other intermediate
vector V' mesons in the time-like region [9]. In a simple pole
approximation, the TFF is often expressed as [10,11],

1
Fop(4®) = =i (2)

where, pole mass A is exected to be the mass of the vector meson near the
energy scale of the decaying particle within the VMD model [12]. The
inverse square value A2 reflects the slope of the TFF at g% = 0.

The TFFs of EM Dalitz decays are used as an input in the calculation of
hadronic-light-by-light (HLBL) contribution to the theoretical prediction
of the anomalous magnetic moment, a, = (g, —2)/2 [13], which
provides an important avenue of low-energy test of the Standard Model
(SM) [14, 15]. At present, there is a 4.20 deviation between experimental
and SM predicted values of a, [16].

The EM Dalitz decays have been well studied in light unflavored meson
section, such as p/w — ¢* ¢ n® and ¢ — ¢ %/ [17, 18, 19, 20, 21].
But, till now, only few EM decays are studied in the charmonium sector
[22, 23, 24, 25, 26, 27, 28, 29,30]. The charmonium EM Dalitz decays can
provide additional insight on the coupling of charmonium states to the EM
field. The branching fractions of ]/ — ¢ ¢ P and (3686) — (¢ P
can be calculated using the data sample collected at J/i and ¥(3686)
resonances, respectively, by the BESIII experiment [31,32], which is an
electron-positron collider experiment located at the Institute of High
Energy (IHEP), Beijing, China.
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Current Experimental status of EM Dalitz ¢ — £* £~ P decays:

By using 225 million J/y events, BESIII reported the first observation of
the EM Dalitz decays of J/y —» ete™n® J/y » etenand J/y - ete™n
decays, where «° is reconstructed with n° - yy, n meson with n -
ntn~n® and n - yy channels and n' meson with ' - n*n™n and n' -
yrtn~ channels [30]. BESIII has recently updated the results of J/y —
ete™n [26] and J/y — e*e™n' [27] using 1.3 billion of J/y data, and also
measured the TFF of J/y —» ete™n for the first time [26]. The
experimental results J/y — ete™n and J/.¢ - ete™n of the BESIII
measurements agree well with their VMD predictions [8], which TFF
value is assumed to be given by Eq. (2) with A = 3.686 GeV/c’>. But
there is a 2o deviation between theoretically and experimentally measured
branching fraction of J/y — ete™n® [30]. The branching fraction of
J/w = ete~n® is measured to be (7.56+1.32+0.50) x10”, which has been
produced for m,+.- < 0.4 GeV/c?, by the BESIII experiment [30]. The
new theoretical models, based on effective Lagrangian, QCD analysis and
dispersion theories and taken into account the contributions of
intermediate nn states and light vector mesons, give new predictions for
the branching fractions of J/y —» e*e™P decays [33, 34]. The predicted
branching fraction of J/y — ete™n° from these models is (1.191+0.136)
x10° [33], which seems to be much larger than its experimentally
measured branching fraction [30]. Therefore, the contribution of
intermediate resonances of p, ®, and ¢ resonances need to be taken into
account to achieve a good agreement between experimentally measured
and theoretically predicted branching fractions of ¥ — ¢*¢~P [33, 34]. A
hypothetical dark gauge boson A’ may also appear in EM Dalitz decay via
Y - AP, A’ "¢ [12, 35]. The A’ is a new type of force carrier in the
simplest scenario of an Abelian U(1) interaction [36, 37, 38]to explain the
features of recent astrophysical anomalies [39, 40, 41, 42]. But, recent
BESIII measurements [26, 27] have ruled out this prediction and set a
strong exclusion limit on the mixing strength between data photon and SM
particles. Ref. [43] has calculated the expected number of events for these
decays with recently collected 10 billion of ]/ events and 2.7 billion of
Y (3686) data by the BESIII experiment. These data samples can be
utilized to improve the precision of Dalitz decays and study the behavior
of their TFF versus m,+,-. The objective of this paper is to perform the
numerical study of EM Dalitz decays  — ¢*¢~ P including their possible
intermediate resonances and compare these results with the corresponding
experimental measurements.

Formalism of the contribution of intermediate resonances:



Prospects of the Electromagnetic DalitzDecays of Charmonium Mesons [25]

As mentioned above that the TFF is governed by the intermediate
resonances of light unflavored vector mesons p, , and ¢ in VMD model
[8]. The branching fractions of y —» V'P (V' = p,w,¢) are much larger
than the branching fractions of vy — ¢*¢"P [44]. Therefore, the
intermediate resonances of p, ®, and ¢ may appear in ¥ — £ P via
v — VP, V'> ¢"¢". Because of iso-spin conservation rule, only p
contribution is expected to be dominant in i » ete n® decay. But,
contributions of the iso-spin violating decay modes of vy — oP and
Y - ¢P may also appear in - ete % decay. Because of iso-spin
violation, the contribution of the p contribution is expected to be very
small in comparison to ®, and ¢ resonance in ¥ — e*e~n(") decays. The
amplitudes of yw » V'P (V' = p, w, ¢) are set to be their product branching
fractions B(y — V'P) x B(V' — £*¢™) mentioned in Particle Data Group
(PDG) [44]. The formula of Eq. (1) after including the intermediate
resonance can be modified as,

Blu—tTr™ '
M(Wdi 2= Qv=pweBJ/y—> VP) XB(V - efe”) +

#(y - v P) X QED(q*)) X |Fyp(q?)|? ©)

After integrating the formula of Eq. (3) with respect to g, one can get the
branching fraction of yw — €7 ¢~P as a function of m,+,-.

EM Dalitz decays of y — £7£~P: We compute the predicted branching
fractions of 1 — ¢*¢” P after including the intermediate resonances of p,
o, and ¢ by integrating the formula of Eq. (3) with respect to g. The plots
the expected branching fractions of ¢ - ¢*¢~P as a function of m+,- are
shown in Fig. (1). The contributions of p, o, and ¢ in this figure are
described by their normalized probability density distribution function
(PDF) of a Breit-Wigner function [44], where mass and widths of these
resonances are taken from PDG [44]. Tables 1 and 2 summarize the
predicted values of these processes including the intermediate resonances
of p, ®, and ¢ for J/yp and (3686) decays, respectively. The new
predicted branching fractions of J/y — "¢ n%/n/n’ and y(3686) —
£*2 ™’ seem to be much closer to their experimental results [26, 27, 28].
However, there is still a small discrepancy between experimental and
predicted branching fraction numbers in the some of the decay modes,
such as in the branching fraction of J/y — e*e m°[26]. Experimental
information about the branching fraction of J/y — ete™m° in the full di-
electron invariant mass spectrum is desirable to shed light on its decay
mechanism. The branching fraction of J/y — ete™n.(15) is still unknown
experimentally. More recently, BESIII has measured the branching
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fraction of y(3686) —» ete™n,(1S) to be (3.77 +£ 0.40 + 0.18) x 107>
[22], which is consistent with the predicted value within the uncertainty,
as seen in Fig. 1 (right) and Table 2. Because of poorly measured
branching fraction of y(3686) — yn.(2S) [44], we measure the branching

—ete”
fraction ratio ZP3686)2eTenc@9) 4y 478 1073 rather than the
B(Y(3686)—y1(25))

branching fraction of ¥ (3686) — e*te™n.(2S). The plot of branching
: . B(¥(3686)>¢* 47 nc(25))
fraction ratio BEeEe TS _ -
The corresponding estimated branching fraction numbers are summarized

in Table 2.

VErsus m,+,~ curve is shown in Fig. 2.

Core s

Fig. 1: The expected branching fractions of J/y — ¢*¢"P (left) and
y(3686) — LT L7P (right) as a function of mg+,~ including the
intermediate resonances of p, , and ¢.

We calculate the branching fraction ratio
St .
%(n = 1835,2370, 2120, 2600) due to unknown branching
fractions of X(n) and ¥ — yX(n) [44]. The spin-parity of X(1835) is
measured to be 0~ [44], thus, it is a pseudoscalar meson. But, the nature
of other X(n) states are still unknown. These X(n) are assumed to be a
pseudoscalar during the calculation of branching fraction ratio

et . . . . .
W (Fig. 3). The corresponding branching fraction ratio numbers
are summarized in Tables 1 and 2 for J/y and Y (3686) decays,
respectively. More recently, BESIII has reported the product branching
fractions for J /3 - yX(n), X(n) » n*m~n" with the significance values
of 150,5.30, 7.30 and 3.20 for X(1835), X(2120), X(2370) and
X(2600) resonances, respectively [22]. Measured branching fraction of
B(y—¢T¢"X1835)
B(y—vX(1835))
uncertainty [22].

is consistent with its theoretical prediction [43] within 2o
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B(y—¢*¢-X(1835))
B(y—-yX(2120)) '

Fig. 3: The plots of the branching fraction ratios of

B(¢—>€+£—X(2120)) B(¢—>#+€—X(2370)) B(q1—>#+e—x(2600))
B(y-yX(2120)) ' B(Y—-yX(2370)) B(Y—-yX(2600))
invariant spectrum curves for both electron-pair (blue) and muon-pair
(green) decay channels. Left plots are for /s data and right plots are for

P(3686) data.

versus di-lepton

Table 1. The estimated and experimentally observed decay rates for
J/w - PP =n° n n, X(1835), X(2120), X(2370), X(2600)
based on Eg. (3) including the possible intermediate resonances of p, w,
and ¢. The single pole approximation TFF with A = 3.686 GeV/c? is
used for this calculation. The uncertainty on the estimated decay rates is
from the measured uncertainties of J/y —»yP and J/y - VP (V =
p,o,¢). Due to unknown branching fractions of X(n)
(n = 1835, 2120, 2370) decays, we compute the branching fraction ratios
B(J/y~¢* " X(n)
B(J/y—-yX(n))
and ¢. Because of unknown branching fractions of J/y — yX(n) [44],
B(J/Y—>£+ e~ X(n))
B(J/W—-yx(n))
the recent BESIII measurements of corresponding decays [23].

, which don’t include the intermediate resonances of p, w,

the estimated results of

can’t be directly compared with
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ete” W~
Decay mode Estimate Observed Estimated Observe
d d
J/U > e n (7.04 (7.6 £ 1.4) (389 | ...
+0.47) x 1077 + 0.49)
x 1077 x 1077
J/U — £ (1.21 (1.42 + 0.08) 317 | ...
+0.02) X 107° +0.20)
x 1075 x 1076
J/U - £+ (5.59 (6.59 + 0.2) x 1.26 +0.07) | ......
+0.07) | 1075 X 1075
x 107°
J/U = £+73.(1S) (103 | | i |
+0.2)
x 107
B(J/v — £t X(1835)) 9.83 | e, (1.62x | ...
B(/y - yX(1835)) | X107 107
B(y(3686) - Y7 X(2120))| 942 | o 1.24 X 1073 | v,
B(/y - yX(2120)) | * 107
B(J/y = T X(2370)) 895 | v, 838x107* | ...
B(/y = yX(2370)) x 1077
B(J/v - *¢"X(2600)) 832 | v 376 X 107* | ...
B(/y = 1X(2600) | X107

Table 2: The estimated and experimentally observed decay rates for
P(3686) = £+¢~P (P =1° n, ', X(1835), X(2120), X(2370) and
P (3686) — £7¢” x., based on Eq. (3) and Eq. (4), respectively, including
the possible intermediate resonances of p, o, and ¢. The single pole
approximation TFF with A = 3.7737 GeV/c? is used for this calculation.
The uncertainty on the estimated decay rates is from the measured
uncertainties of {(3686) — yP and {1(3686) —» V'P (V' = p, w, ¢). Due
to unknown branching fractions of X(n) (n = 1835,2120,2370) decays,

we compute the branching fraction ratios

B(y(3686)-{T ™ X(n))

, which don’t

B(y(3686)-vX (1))
include the intermediate resonances of p, ®, and ¢.
ete” W~
Decay mode Estimated Observed Estimated Observed
P(3686) — £+~ (1494 033) | oo (480 +1.29) | e
x 1078 x 10~°
P(3686) — £+¢n (1.27 £ 0.29) (528 +150) | .o,
x 1078 x 107°
Y(3686) —» £147 1 (137 £0.05) | (1.90 (346+0.11) | o,
x 1077 + 0.26)10‘6 x 1077
Y(3686) - £+¢7n.(1S) | (3.03+045) | (3.8+0.4 (274 +0.40) | oo
x 1075 x 1075 x 107*
B(p(3686) > €167 1.(25)) | 477 X 1073 | e | e | e
B()(3686) > yn.(15,25))
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B(y(3686) — ¢ X(1835)) (1044 X | e, (22%1073) | oo
B(y(3686) — yX(1835)) 107%)
B(y(3686) = T ¢™X(2120)) | (10.17Xx1073) | .. (1.94%1073) | oo
B(y(3686) — yX(2120))
B(y(3686) = T ¢"X(2370)) | (989 x1073) | ... (1.65% 107 | e
B(y(3686) — yX(2370))
B(y(3686) = T ¢7X(2600)) | (9.57 x1073) | .. (138X 1073) | e
B(y(3686) — yX(2600))
P(3686) - £F¢ x,, (7.79£0.16)x | (1.06+0.26)x (9.2040.19)X | overern.
10~* 1073 10~°
(3686) - €707 x,, (7.10+0.18)x (8520.6)X | e | e,
10+ 10~*
Y(3686) > €747 x,, (6.49+0.1)x (7.020.8)X | ceeeeee | e,
10~* 10~*

EM Dalitz decays 1(3686) — €77 x,,
The spin-parity quantum number of x. . is JP¢ = 0**, which comes

from L=S = 1 with charge C = (—1).*5, where L and S are orbital and
spin angular momentums, respectively. They appear in the P state. The
Xcoq, States are different than the pseudoscalar meson of JP¢ =07%",

which is actually 'S, state. Therefore, the decay rate of 1(3686) —
" X¢,,, Will be changed as [43, 45,46],

d,%(\y(3686) - E+£_XCO,1,2)
dqB(w(3686) - YXco1,)
1

2a 4m#\?
=—(1-—=¢) (1
3mq q?

2
2m? q®
+—2 1+ 2 —
q My 3686) ~ Mrey 1,

1
2

4m? q?
(3686) F
2 X | 1/)P(q2)|2

2 2
(mw(ssse) Moz

(4)

We calculate the expected branching fractions of y(3686) —
L0 X, ,Using the formula of Eq. (4). Figure (4) shows the expected

branching as a function of di-lepton invariant mass. The results are
summarized in Table 1. The obtained expected branching fractions of
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y(3686) > efe x.,, are consistent with their experimental
observations within the uncertainties [29].

£,
TTI

i1

1.7 15 Il & BFE [i
|

Fig. 4: The expected branching fractions for 1 (3686) — f+f—)(co,1,zas a
function of di-lepton invariant mass spectrum for both electron-pair and
muon-pair decay channels.

Summary and future prospects: We study the EM Dalitz decays of
J/Y = €€ P,y(3686) » £'¢P and (3686) = £ x, ,,uUsing a
single pole approximation. The contributions of intermediate resonances p,
®, and ¢ are also considered the expected branching fractions of these EM
Dalitz decays. We use the pole mass values of 3.686 GeV/c® and 3.773
GeV/c? for the EM Dalitz decays of J /i — £1¢”P and w(3686) — ¢*¢"P
(¥ (3686) —» (1€~ Xco1,) Tespectively. The calculated branching fractions

of some known decay modes J /3 — eTe P, w(3686) —» ete™n' /n.(15)
and ¥ (3686) — e+e‘)(coll‘2are well matched with their experimental

values [22, 23, 24,25,26,27,28,29,30] except the branching fraction of
J/Y — ete~n® [30]. This discrepancy might be appeared due to not
taking care of well-known p— o interference contribution in our
calculation. The branching fractions of ¥ — u*u~P are still unknown.
The branching fractions of these decay modes can be explored by using
the large statistics of the data collected at / /¢ and ¥ (3686) resonances by
the BESIII experiment. A precise experimental information of the TFF of
corresponding decays is also desirable to reduce the theoretical uncertainty
in hadronic light-by-light scattering of anomalous magnetic moment of
muon [13, 14,15,16].
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P—T— FMAP ®R, BEF-BEN, e, IO GRS ITdramer,
Hf3d, UDHSIHNU, ORI Td q@Wie, |fihg waReH, iR,
W, a1 U9 v, smhMedT, Heae Iolidh

EASICE |

e @fdd fafi~T yoR & fdedaql drd orT oI & aegl
JBPR Bebd Tl & AR TSNl F Jad A9 BT TINT BT & | SAH
Iael I WA T of ol ] U Afad JmIRe wY | 9gd 8 W
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T R BT 2| P—T T =1Ed U W THRIHAS AT FANT fORE

BT B T 2 |

JMHHSG AGER H A YIRT &I & A9 2| I IJAR Uh
3MEHTHE dTcTdh del 2 Sl dol¥ I g ol Ugil & wrer Y1 grar 2 | |
H P © 5 S 991 S g IMHMS Tl & fF 9’ W B
?ﬁawqq%ra%waﬁmgmémwmwﬁﬁs a\a
AEIHAR  SH— R, FRel, AEd I T ARING
MIeIHARA B gl 721 &1 urey 2 |

e faenedl W & forg & wwvan =El 8ld affug yRaR e
faeg & o R 9 <) 99T 99 O d & 8RR <9 H fyenfai #
SITRIRAFAT B a1 ST o MshehdT &1 U gee= 71 2 foram fafde
fReror weemstt & Aferp Siad &7 sRd—avd o< fear 21 afe faemeft
fafr=r faemeral vd weifdemerl & fa=r fasr Sl 8 &R &9 < dr
fRrem & S=fa adam R ufafparst @ sifde s | efi—od et
JMHTHE TG YRAFHATATS) 1T & HRUT 3 d THAR I~ RSP U
ST & AN § W 8 91 99 96d © |

forad g vo dem AowHoTHo (1927) & uRvmH, AM-—dr gwr
T dTcTl H JMhTHD dod JTABIY URT AT | $HG faueid Arar foar
gRT e 9Tt GeaaRerd urd M | gife e T 0 vd &Y THo (1950) &
oA ST = U+l AT & URT 31 “RIeIdT BT AW IRd © AfEH
MhMEG B © | AfdT Yo Td rRofo WRF (1966) & uRvmH wd—fiar
S & o= =ai @ ufa Suféld adgeR e €, I—\9 IR Udre]
QU ¥Ed 2| VW URIR | Yo I 3ifeen e urd S € | gRaR |
gl d AT Ud S9d hH BT AT ¥ 3MhHeG AdeR § yReferd grdr
%lﬁﬁﬂaﬁ?aﬁmm(zooe)zﬁwﬁwm#@rwawﬁswﬁw ELED
T, gRAR BT UHR, AA—UAT & 95 & YTed—uI§oT &l IadT sﬁ?
Ucd, BTEI & URWRS Hag geai AR BRI &I mhridar ¥ Heayol
W e ¥ W (2012) & uRemEl A ueRid fear & aiRaiRe
qIdTaRol = 3D FIER bl YAIad fhar iR goul AR ARt &
3PS FIERI & BB AN Agdad] &1 ga a1 | 4, gferas s|ge
3R TH. SHUT T (2015) & AT fAverwor & R gard € fh gRar
BT MMHR, IRIR FARAT IR TRAR HT THR BET & AMHHD AdER DI
HEaqol ®U & YATRIT AR § |

PR, gEfder R 9™, W (2016) & URUM, aMhAGar 3R
qIRAIR® TRl @& MBI A & 4 AGRIHD Aed€e] grT
T | 3T R WA (2016) @ URUmE UIRaTRe aTdTaReT & Utd STl

(1 AHORY, HEY, WG IR Ig9Tel, WA=l IR Al ARG
IfAfa=m) @ A RS Arafie e @ B o IMHMbdl & 99
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TP AEAYUl AHRIAS dae urm AT | i, fter R |iTaE, e
(2016) @ URUM SMHHBA &I FIY AAMH & ARJ AHRIHD AR
AEaYU WEHdY off, Wi AFGIR, JifWadfh, WG &R qmHIe,
A AARSId  Wied, @dadl, Med SR fRiEer el @ T
THRIHADB 3R AedY0l wU ¥ Feqdy o7 | i, BAPr (2019) & gRomH
3Tghel UIRAIRE TRyl & fHeR HH AMhAE o | ITHIT fHeiR amor
fPeiRl @1 gorr # oifde mhME ug Y| BIGR, WHT U9 Uard,
FAGY DR (2021) & IR WK 7Y I [HUR BEI & TAT AMHFDBAT
IR uTRaRes aTdTeReT & 19 Ueh Agcaqul W & Had od 2 |

WG, el (2021) & Y 3W emyE @ URUAl @
AR UIRaR® HRe fHeR Fa 4 96 g1 59 59 # fHeRi &
WAl 3R BRI & @AER B YAIfAd HRA drell 3T AHINTD
NuaRe SR SFyaRe weemell &1 yfier & IR #, PRl & FaEr
R YRAR B A AR TG ADBT BT T B |

geo, B (2021) & URUH & "IA-far &1 wwelH, INR
$H BII & I HA G, ADAYT B Izd WG IR BH BT
AHITS TG MHTHHAT BT FAIAT HRA Tl RS 1Y Y | qade
I # UrT AT {6 WA H AIdERv, 8RBT dIaieRvl, Afhd iR

IRERE HREG T MhrAdmdT H et i 2|

HeUel, Holell Sil. Td faoraered, TTATA. (2012). & YRomEr o
oy W fafear! aa—dr o 9 @ i iR Jradr )R faarR &)l
FRY 9 & ureashd & T W ATAT =AY | UIRAIRS ardTaRoT e
AT a1V 3R WS &1 Ufham &1 3fHce™id I91-T ST a1y 3R
AT—ar &1 g9 fBuRl & U e d9@Eyel gedr & w9 H 999 9
AT ARV | AT BIAT BT (09 eIl Sfrad § wrfad w1 :IR 3=
deg I eI Tb Ugdd @ foly WERH AR IWold  dIEaRe g
3MaTTH & | FAR, R (2017) & uRvmasy e 1 fAfgaref # aRar
fRIeT BT TaH AAYUT HEH BIT & dleld DI AHNSTDRY B H TRAR
P Ag@ayl IRTEE BT & fPeR & 38 §¥ Fa8R & forg URarR
fSreR Brar ® afe uRarR &1 ardreRvr wid wEanT UHged Biar
gt ¥ f1 89 TG 31~ BT arardRoT UeT BidT & S BRI I8 © fb
fpoIRTaRe # IrIh—aIfeIdleil H 3Fd HIf~ddrl 3R ARG TRadH
B 21 92 e Sfed IR W9 3nfde Gamde uRalRe Siad
TIAH Siae @I B DI g98T Sigd & Ui [iad giearor o1 fHmio
S BT AHAT AT TsdT ©, oTHdT g9d Sd AEfie [derd W
Tedr ® |
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IR I
a9 B IBR R FOd wWR & e & gRaiRe adeRe &

TH # ST IMHHHAT ST SgIT |
YT HT IFQTI—
e # fAforRad Seewl &1 e fhar mr g—
1. e R & I fGenfdl & uiRaiRe ardeRer &1

Sqd JThTHDAT UX eI HRAT |

2. Wide WX & g JerfdEl & uiRaiRe ardraRer @r
Sdd JThTHDAT UY AT HNHAT |
I P IRBATI—
I DI YR IRGAY a3

1. Hde R & g Qe & uiRaRe ardrearer vd
SId JABTHBAT b &g bls Arfd Fedey T8) 2 |

2. Hdh TR & ey faenfdal & uiRaiRe ardreRer ug
SP IMThHEBAT B T Dis Aefd dedey 81 2 |

Me—ufafe—

$H I Bl IR v AUAIHD  IEIN b A
SRS deToT fafy &1 wRInT foam a7 2| srwgd 3g S #
IR SMUS & 98l Ud T &5 & AW delfdenedl § 9100 ud
OTH-0 BT Fenelt H R et @ S "9Er T 2|
=qreel § AfEferd a9 2 TITRIST 998 & 10 ¥R T4 10 JTHIOT
AEIfdenedl &1 999 WRIgd Jgieed A gRT faar w1 dowan 94
IR BIF Ud BIAR®I $HI II AERY AGBd reeq A grr
fopar T | wredt vd wrHivr fawafdernery vd Aerfderaal § | defl 9 @
fag™ af & 300-300 BE-BERI B AgREE =eE (O ¥ g
TAT| BRUd WIfeAT Ud UA®. gl gR1 M “uiRarRe  ardraRer
A TAT FA6 WX & fAenfial & memaar & Sid w1 2 S,
MRS, RgTS gRT Afffa “smepmies wro=i o1 yanT farar wram 2 |

Jifpel o AT vd IR
1. Hae R & I [enfil @ qiRaiRe ardaRyr &1 s9a
JAThTHGAT TN IETTT—

Hy Ed® R @& I RQenffl & oRaRe ammarer & S5 s
APl D Heg Pl ArRfe deqeay 8 2|
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TferehT—1
e R & el & wRaiRe adraRe v S99 sishaar @

P | I ey & Go | Aegey
. oliH

1 Frfed 300 -0.1907*
2 YT IhRoT 300 -0.1692*
3 oy 300 0.2402*
4 WIGRIAT Td QT 300 -0.2235*
5 e adl 300 -0.0512
6 Afhd ARG U4 300 -0.0344
7 GRS 300 -0.0820
8 IGEEN 300 -0.0706
9 aTRaTRe aTcTaRoT 300 -0.1171
*01 refedar WX W) e

TT—

Hdd wWR & g e & giRaiRe ardraRer & gcdi
AfSd, UBSIpRor, foRIe Ud W RIRAT Td ST BT Sd  JMhTHGT
@ Heg Weded UNd HH: —0.1907, —0.1692, 0.2402 Ud —0.2235 © Sl
f 01 Ay Tolie & HIf<TH A 0.148 & AfAH T | IROMAT: F1aH
TR & gor faerfel & uiRaiRe ardraRer @& "edl  Hafed,
JHSIHRY], faRE Ud WHRRAT Ud ST BT P IMMhHDBdT & Ty
THRIAS Td ARG Feday © Ifdiq Fae «R & g fdenfil &
qIRaTR® TATaRYT & gchi IfSd, Yheldhrol, [kl Td Wierkdl T4
@i ® gfg BN W SIS MhmadT H HH Rl Ud WIde WR b
gy faenfeiai & uiRaTRe ardTaReT & Tcd] Wfed, Uhcldror, v
T WIHRIRAT Ud S@¥Td | HHI BIF UR S1db 3MehTHbal H dfg BT |
Sigfh gIRATR® IIdTaRel & gcd kg § g9TcAd Agdey Urm T
i TR 3 gfg B R mprHaar § & B0 |

e ®R & T el & uiRaiRe ardaRer & gcd
T, Afhd HARSM Ud SHAGRY, awfl, FEFer ud |eof
qTRETRe dTATERT & S SMMDTHBAT & Hed Feadd [old HAT: —0.
0512, —0.0344, —0.0820, —0.0706 Td —0.1171 T Sl .01 WX WAy &
ol A 0115 ¥ HH T A Fae wWR b dMr e @
qRAIRe IIdaIeReT & Tchl W@eadl, Ahd HAARGH Ud SHEDR,
e, R vd qrqof aiRaiRe ardaRr & Ae $ig Aeid dede

TCh] ITBdl, Alhd AARGH Td IHTDRU], Jawell, a0 gd |qwgu
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qTRATR® ardraReT § gig Td HH &1 I SMBMHDHAT H HHI Ud gfg H
Jeer 8T B |
1. ae R @ e Qi @ uRaRe ammaRer &1 S5

AP TR FegIT—
Hp, e &R @ I Qi & uReRe adarer w6 s+

JAhHGA] P Heg Dis dArfd Aeqay -8 o—

arferdr—2
wae R P el & aiRaiRe amararer &
SIS AEHFHAT S T Tgdee ToNH

9. R et @ do | weddy i
1 rfed 300 -0.3952*
2 PEACa] 300 -0.0946
3 forer 300 0.4000*
4 TIHRITT Ta SgHTe 300 -0.3475*
5 RS I 300 -0.1430
6 i FARSIA Ud 300 -0.1609*
7 GRS 300 -0.2066*
8 IBEENI 300 -0.1871*
9 uTRATR® aTdTaRvl 300 -0.2734*

*01 Hrefedar WX W) aeie
YRAY—

Hdd WX & N el & uiRaiRe ardraRer & gl
Trfed,  favw, ?T:ﬁ‘cﬁréﬁ?n g T, Toadl, Afhd FARGH g

JMHMBAT & He Hgday UM HAM: —0.3952, 0.4000, —0.3475, —O.
1609, —0.2066, —0.1871 Ud —0.2734 @ il fdb .01 HSHeY [UNd &
HITH A9 0.148 I 31d 2 | YR Hidd WX & e e &
qIRGIR®e  IdmeReT & "edl Gifed, R, WIeRIdT Ud SRgHTd,
egedl, Hihd FARGH Ud IYEIGRU, Fgaeer, R ud el
qIRAR®  IIATdRYT &1 S AMBHBAT $ T AhRIHD T Ardd
gehl Gifed, faRy, Weridr vd <@, @egedl, Ifhd q9Re+ Ud
SEIHRV, e, AT vd |R ol qiRaIRe ardaraRer H gig 8F W
S JMPMHAT H B BF Ud WIae wWR b N fdenfiEl &
qIRaIRe  aidreReT & gehl Gifed, R, WeRIdT Ud  SRgHTd,
Weoadl, Afhd WARGM U4 SEIeRu, gaRell, fEEer ud el
qTRETR® AR | HHI B WR I IMbHHAl H ghg BN | STdih
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qRaR® aidEaRel & gcd R H gFIcAd deddd Ul T 3fdiq
R ¥ gfg B R mpEHar § w1 B0l |
e wWR B e el & uiRaiRe ardmaRer & gcdl
JHTIdPROT Ud 2B dT Pl I BBl & AL AeAaY O HA:
—0.0946 Td —0.1430 & Sl .01 WX WEHGY & [UNd AM 0.115 A HH ©
I Fad «R @ AN enfdal & uiRaiRe ardaRer & gcdi
JHCIHRY] Ud Iqeod] & SAd AHHEHTT & "eg by add dedae
HCh] YHCIHRO Ud Weadl ¥ Jig Ud Al BT IAD hHdhal § HHl
vd gfg § ddy L 7|
frspd—
IR FrfaRad Fspy o g3
o HA® R & IV Jenfeal & uiRaiRe ardEaRer & €l
IS, Uhciaxvl, R Ud WHRRAT Ud @9 &1 Id
AMHHHAT & 7T ABRIHAD Aedae ¥ |
o FWAd WR & UM fJenfei & uiRaRe ardaRer & gcdl
Teed], HAihd AARSH d SHADHR], Fawel, =07 ud Fwgol
TRaATR® dTATaReT & Hed Heade T8l ¢ |
o HA® WR & I fendai & uiRaiR® ardraRer & gl
wfed, foRe, Wieriar d S@4Td, Wegedl, dihd AqRed Ug
IHIHROT, Fqel, =0T gd Ful urRarRes drarerer &l S
BB B Hed AHRITD TS 2 |

o HOH WR B I faenf¥ai & uiRaiRe adraRer & acadl
JHCIHRUT Ud aeodl BT SHD AMBHGAl & A Aeded 8l 2 |

Jead geer ﬁ?jl

o FAR, W= (2017). Udhdd Td AYd URAR & (BRI & 3MbHd AR B
JoTd eadd, REd Rgelwd, SveRMa SHd 3 ARl |99 UUs
Horve, dfeqi—<, S5, J0 16—18

o UG, THAT TG IMI, MaT (2015—17). Soa Areafis Wk & fqenfi & smhms
FIBR R AHISTH aIdTaRoT 3R AMA® WR & YA Bl AL, oY A Taw,
faarT e d1gg Pielel, SAYR (RTRAT)

o T To TAT HOUHOTWO (1927) ‘TSN 9 WA TUS W drgiel, ~AD,
HH AT YIS HHI |

o I, AMHY UAE (2012). I G Td S & faEmRii @ <iers
SUAY TR ISP IUAMY WR I MY S TG BT AT, oY AT Y&,
oY Wfers FFAI Ud UfRiefor uRyg, Beiaie, IR |

o RiUA, SARMI (1976—77). IAMHMEH FAER & T<H H Afddd HREI Bl AT
UGBTI THAOUSO TR Uaw, ATRT SATAGNT, AR fawafdenery, T |
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