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Principal’s Message

It has been nineteen years since the college embarked on this journey of creating an intellectual
space for teachers and students with the vision to promote exchange of ideas in their research and
development. The Yearly Academic Journal, multi-language and multi-disciplinary in nature, is a
peer reviewed journal where academicians find a platform to exhibit their ongoing work. The
vision behind this endeavour has been to promote quality research by teachers and students and

we shall continue to sustain this engagement. We hope you shall enjoy reading this issue.

I congratulate the Editor (English section) Dr. Anjali Bansal, co-editor (English Section)
Dr. Chaity Das, Editor (Hindi Section) Dr. Nisha Goyal and co-editor (Hindi section) Dr. Raksha
Geeta for the successful publication of the journal this year. A special mention must also be
made for the dedicated members of the Editorial Board- Ms. Reena Jain, Dr. Triranjita

Srivastava, Ms. Shipra Gupta, Mr. Suresh Kumar and Ms.Tanu Sharma for their contribution.

Dr. Anjula Bansal

Principal



Editorial

Nearly two decades ago, then principal, Dr. Malti, with an academic bent of mind conceived the
idea of giving life to the academic activities of the intellectual minds of national and
international fame and this Academic Journal was the first manifestation of the same. It had been
under her leadership that academic activities of national and international stature became an
integral part of the life of Kalindi College. It was her vision to document the proceedings of
such seminars for future generations; brought to life by Late Ms. Manjit Singh who edited the

first eight volumes of this journal.

Overtime the journal has gone through numerous visible transformations. Starting with our eight
issue, the journal has been covering a wide spectrum of subjects from different disciplines. With
this multidisciplinary approach, that preceding volumes have been an amalgamation of a wide
variety of topics. The process of upgrading the journal by opening up to peer reviews and

plagiarism checks was started three years ago.

The Academic Journal Committee of Kalindi College is proud to publish this year’s Academic
Journal adding to the rich corpus of research papers offered from different departments covering
a diverse range of topics. This year, an online PDF of the journal is being initiated keeping in
mind acute social condition due to Covid-19. The peer-reviewed journal is an outcome of

rigorous academic and scholarly exercise offering exciting research papers for the readers.
Articles from Sciences

Pushpa Bindal, et. al, in their article entitled “Physics Education: Optics in Everyday Life”,

presents the experimental study of optics experiments by using easily available materials.

Monika Bassi, et. al, in their article “Designing and Analysis of Swamped Transistor Amplifier
and study of effect of Swamping on gain stabilization” have been designed and studied swamped
and regular un-swamped common emitter transistor amplifiers. The gains of both types of

amplifiers have been experimentally determined.

Punita Verma, et. al, in their article “An introduction to X-Rays based investigation of

superheavy systems” highlights the basic physics behind superheavy systems, their importance



with regards to behavior of electrons in very high electric field and their investigations using ion-

atom collision induced X-Rays.

Triranjita Srivastava, et. al, in their article “Aiding Physics Education through Simulations: An
Alternative Approach” present the simulation to aid physics education of polarization by using

Jones vectors and Jones matrices.

Dr. Divya Verma and Pramada Sharan in their article “Fascinating World of Pollen and
Pollination” have highlighted the contribution of pollenin nature by the process of
pollination.Pollen may be dispersed by animals (zoophilic), air currents (anemophilous), and
water (hydrophilic). Pollinators are induced to visit flowers by rewards (pollen, nectar, oils, etc.)
or deception (false messages). It is clearly stated that although pollen being a few micrometers in

diameters still holds a position in nature of being indispensable
Articles from Humanities and Social Sciences

The paper titled “Young Emotions: stepping into Adulthood” is an outcome of a College funded

research project undertaken and co- written by Anatara Dutt and Vanshika Pandey, 11"

year
students of the Department of English, Kalindi College. The paper examines the lack of
representation of teenage issues in Indian visual media platforms, highlighting the need to create
more engaging and relatable content. This need has been expressed in a web-based survey
conducted for Indian adolescents. This project is supervised by Ms. Shipra Gupta, Ms. Tanu
Sharma, and Mr. Sushrut Bhatia, faculty members, Department of English, Kalindi College.
Shipra Gupta in her research paper titled “Elizabeth Inchbald’s ‘A Simple Story: Unravelling the
Deceptively Simple’, highlights the revolutionary aspects of the novel by Elizabeth Inchbald
who marks the transgressive attempts of women writers like her in the eighteenth century by
vociferously addressing debates around education, female autonomy and forbidden sexual
desires.

Ms. Anita’s paper, ‘Pradhan Mantri Mudra Yojna: An Analysis.” looks at how Micro, Small and
Medium enterprises play an important role in growth and development of any economy. The
paper analyses the performance of MUDRA loans across states, gender and castes; and examines

the areas these different schemes failed to deliver the desired results.

In the essay, ‘Political Participation of Dalit Women in Local Governance: A Study of Municipal

Corporation in Delhi’, Dr Seema Mathur studies the political participation of elected Dalit



Women in local governance in Delhi during 2017-18. The objective of the research study was to
identify the constraints/barriers/obstacles and challenges face by Dalit Women elected

representatives during and after the election in the urban local governance.

Hard work of many people has gone into making the current volume a success. | thank the co-
editor Dr. Chaity Das, the entire editorial board including Ms. Shipra Gupta, Dr. Triranjita
Srivastava, Dr. Reena Jain, Ms. Tanu Sharma, Mr. Suresh Kumar for making the entire exercise
successful. A word of appreciation is due to them for their untiring efforts and prompt work. I
also take this opportunity to thank the authors for their contributions and extend my special

thanks to our referees for helping us in our effort to achieve a greater degree of professionalism.

The views expressed in the papers are entirely those of the authors and in no way reflect the

thinking of the institution or the editorial board.

Editor :
Dr. Anjali Bansal (Economics Department)

Co-editor:
Dr. Chaity Das (English Department)
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ABSTRACT

This paper focuses on the depiction of teenage issues in the Indian visual media platform and the lack of well-
executed media content for Indian teenagers. It includes a descriptive analysis of two popular and/or critically
acclaimed Bollywood movies, Udaan and Gippi directed by Vikramaditya Motwane and Sonam Nair and a long-
running television show Parvarrish on an Indian Hindi-language television channel Sony Entertainment Television
(SET). The analysis indicates a wide gap between the target demographic and their representation in the content
under examination. Moreover, a web-based survey conducted for a better understanding of the demands of the
adolescent visual content consumer in India re-enforces this inadequacy of the currently available media content.
This research paper is not only examining the lack of representation or misrepresentation of teenage issues in visual
content, in the Indian context but also highlighting the need to create more engaging and relatable content. Our
research, hereafter, would refer to the age group 12-19 as teenagers or adolescents.

Keywords: Teenagers, adolescents, teen-centric, visual media, T.V., films, India, Indian youth

India is expected to have the youngest population in the world till 2030, according to United Nations
Population Fund’s (UNFPA’s) projection. This unique demographic window is viewed as a remarkable
opportunity by the Government of India (Gol) intent on investing its energy on the young 27.5 per cent of
its population for an unprecedented economic rise. The “Youth in India: Situations and Needs (2006-
2007)" survey conducted by the Ministry of Health and Family Welfare, Gol found that between half and
three-fifth of young men and women (aged 10-24) acknowledge the influence of media on their
behaviour. This necessitates a serious deliberation of the visual content consumed by adolescents in India
to tap into the aforementioned potential of this demographic.

Moreover, the Canadian Paediatric Society’s study on “Impact of media use on children and youth”
found that exposure to the right material mostly causes a positive effect. So, in India where the youth
contributes a 33 per cent share of eyeballs to the total TV viewership across all age groups, the ideal form
of entertainment is essential for building a generation of mentally and physically healthy teenagers.

While television still dominates its significant position in teenage leisure time, computers and other
devices providing access to the Internet have drastically altered the media use of adolescents. This change
has brought about with it a need for fictional content which is more focused and better in its
representation of the teenage target demographic.

Also, with the rising trend of privatization of media use i.e. the increase in the number of media
devices in an average household there has been a shift of control over the devices from family as a whole
to members of the family as private individuals. So, now the adolescents in India have complete control
over the content they consume necessitating a need to review this aforementioned content for
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understanding what is popular amongst them and whether or not that is an accurate representation of
them.

An average Indian teenager shows a substantial vulnerability towards media which underlines the
market potential of this age group. Various prominent businesses have focused complete advertisement
campaigns around the Indian teenager and have reaped profits from it since, according to BARC India,
“Mass-advertising sectors such as Personal Care & Hygiene, and F&B account for 50 per cent of Ad
impressions from the Youth in both Rural towns and Megacities.” proving that teenagers not only actively
participate in the consumption and formulation of popular culture but also get easily and effectively
influenced by it making it even more essential that they find a proper and just representation.

Despite this a thorough review and analysis of the existing as well as prospective visual media catering
to the teenage population in India, is absent. This paper fills this void by evaluating existing content and
developing a better understanding of the target demographic with its ever-elusive demands from the
content creators.

This paper also aims to understand the reasons behind the lack of well-executed teenage fictional
cinematic/cyber/television content in the Indian context even when the Indian youth is awash with
entertainment options with visual content being a prominent contributor. The quotidian issues of the
teenage audience are required to be reflected in this content they are consuming since a common problem
faced by growing teenagers is not experiencing the feeling of belongingness, which would markedly
reduce if they view content with peers going through issues similar to their own. Therefore, in this paper
we would like to look at the reasons which are holding back content creators from producing quality
fictional content for the said teenage audience.

It is based on a detailed mise-en-scene analysis, of a few representative visual materials dealing with
teenage issues such as bullying, parent-teen relationship, sexual inquisitiveness, career anxiety, body-
image concerns, gender politics, et al. The selection criterion for these was based on them being Indian
youth-centric popular and/or critically acclaimed visual content with considerable outreach in terms of
availability on offline and online forums.

The films and a TV show taken into consideration were:

Udaan (2010), Film which is Vikramaditya Motwane’s directorial debut, released in 2010 and
regarded as a popular Indian coming-of-age drama. The plot revolves around a seventeen-year-old boy,
Rohan (Rajat Barmecha) who gets expelled from a boarding school in Shimla. This leads to him returning
to Jamshedpur where he and his six-year-old half-brother, Arjun (Aayan Boradia) are subjected to their
alcoholic and stern father's emotional as well as physical abuse. This movie was selected for its
representation of parent-teen relationship with a notable focus on the conflict between the career
aspirations of the adolescent and the career expectation of their parent as well as its portrayal of child
abuse.

Gippi (2013), Film directed by Sonam Nair and produced by Karan Johar, tells the story of an
overweight fourteen-year-old teenage girl surrounded by the physical, social and mental pressures of
being a teenager while simultaneously traversing the issues of belonging to a fragmented family. It was
chosen for its focus on body-image issues encountered by teenage girls along with portrayal of other
physiological changes in the female body on hitting puberty.

Parvarrish — Kuchh Khattee Kuchh Meethi (English: Upbringing — Some Sour Some Sweet) Season-
1 (2011 - 2013), Television show primarily revolves around the families of two sisters — the Ahluwalias
and the Ahujas. It focuses on the troubles they go through in providing an appropriate upbringing to their
adolescent children. Sweety Ahluwalia (Shweta Tiwari) is a strict disciplinarian while her sister Pinky
Ahuja (Rupali Ganguly) is a friendly and welcoming mother. The contrast between the two modes of
parenting, with each presenting its own difficulties, finds itself under consideration in this show. It was
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selected for its discussion on parenting adolescents as they negotiate with various teenage issues such as
the need for privacy, bodily changes, developing independent opinion and more.

This paper is also founded on data from a blind online survey conducted for the duration of six months
(January, 2019 to June, 2019). It received 92 responses, with 35 belonging to the age group of 12 to 18.

Also, 71 per cent of the responders had access to television, books, video games and online streaming
websites with 41 per cent selecting OTTs and 14 per cent selecting TV as their preferred means of
entertainment. Thereby, the survey is used for supporting or refuting arguments regarding Udaan
(currently available on Youtube Movies, Google Play Movies and Netflix with frequent runs on
television) Gippi (currently available on Youtube Movies and Google Play Movies with frequent runs on
television) and Parvarrish Season-1 (previously available on Sony TV channel).

Our research aimed at delving deeper into and understanding mass-produced visual content for
adolescents by conducting a survey and extensive analysis of previously available content of this form.
After completion of these aforementioned objectives we found that the content, which acted as
representative of recent mainstream visual content targeted towards teenagers, selected for close
examination was inadequate in its representation on the basis of the mise-en-scene reviewing and
simultaneous evaluation of it against our web-survey.

In case of Udaan, we were able to establish that while the movie gained a lot of critical acclaim as a
masterpiece of realistic cinema because of its refined and in-depth portrayal of characters it had its
drawbacks. The protagonist (Rajat Barmecha), who is a school-dropout with no prospective professional
or educational opportunities at hand venturing out in the world with a young brother to support, is
unrealistic. Since, according to the Youth in India, 2017 survey conducted by the Ministry of statistics
and programme implementation, the global youth unemployment rate is 13.0 per cent for the period 2012
to 2014 and two in five (42.6 per cent) economically active youth are either unemployed or working while
still living in poverty.

Also, while we must acknowledge the space this movie provides to child abuse, we cannot overlook
the lack of discussion on the rights available to the victims or on proper protocol for reporting child
maltreatment. Media such as television programmes, films and live productions can be helpful in primary
secondary as well as tertiary prevention of abuse (Saunders and Goddard). But, Udaan fails to exploit this
potential of its plotline.

Moreover, garnering sympathies for Rohan’s escapism via smoking and alcohol consumption along
with his acts of delinquency doesn’t set a positive precedent for the susceptible young audience. On the
other hand, we must acknowledge that children who experience parental abuse or neglect are more likely
to indulge in substance abuse and delinquency (Al Odhayani, Abdulaziz et al. 831-6)

Furthermore, there persists a lack of female representation in the film with it failing to pass the
Bechdel Test, which is used to measure representation of women in fiction. The world of Udaan is only
populated by men, unnamed woman seen or used as sexual objects and women characters who contribute
nothing towards the storyline.

According to the survey that we conducted, 57 per cent people have never watched Indian origin
teenage visual content. However, 79 per cent people have watched some teen-centric content, thereby
highlighting the discrepancy between the want for teen-centric content and its production as well as
popularization in the Indian context.

Therefore, Gippi wasn’t able to reach a wide audience, with its gross worldwide collections amounting
up to 6 crores, it just broke even. Also, it draws its major plot themes from existing western teenage
content like Huge (2010), Mean Girls (2004), Napoleon Dynamite (2004) etc.

India Today reports that India has the lowest divorce rate in the world with less than 1% of all
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marriages ending in a divorce so the eponymous Gippi (Riya Vij) having divorced parents is not likely to
be relatable to a majority of Indian teens but that aside, even the representation of the separation of her
parents is fanciful.

Research shows that post-divorce the quantity and quality of interaction between the child and their
non-custodial parents decreases (Amato, 1987). But in the movie, we see Gippi and his brother being very
comfortable and in constant contact with their father who is the non-custodial parent. Moreover, divorce
literature says that the introduction of a new member in the fragmented family as result of a divorced
parent’s remarriage can be a source of stress and rivalry for the children (Hetherington and Camara, 1988)
yet Gippi depicts a ready acceptance of this said partner by the children.

Although almost all characters are well-defined and have proper story arcs, the character of Shamira
(Jayati Modi) feels one-dimensional in her vicious hatred for Gippi and lacks any personality until her last
outburst of self-pity. The movie also uses the character of Booboo (Arbaz Kadwani), Gippi’s brother as a
queer baiting ploy with only subtle indications being made about this character’s sexuality without any
explicit discussion, amongst the family member or other characters, about the subject.

Lastly, the first season of Pravarrish, spanning a total of 388 episodes, began at a high note with
pertinent teenage issues although a moralizing undertone directed towards the teens undeniably subsists
through the discussion of these issues in the show. The show also caricatures the modern texting lingo
used by young people in the form of Rocky’s (Tapasvi Mehta) constant habit of abbreviating his phrases,
rendering him incomprehensible but as Elizabeth E. Barone’s study found, exposure to texting lingo
improves verbal reasoning and language usage. Therefore, this attempt at derision seems to have
outgrown from the previously mentioned admonishing attitude. Moreover, the fuss over a simple issue of
adolescent crush with panicky parents and other relatives agitatedly fretting over it seems far from reality
when it all culminates at a police station with the adolescents promising sibling-like conduct through the
ritual of Rakhi.

And while the show strongly critiques Sweety Ahluwalia’s (Shweta Tiwari) helicopter parenting and
promotes Pinky’s (Rupali Ganguly) lenient method as the better alternative, on closer examination Pinky’s
constant doubt and distrust in her own methods invalidates the show’s original stand. The show also
repeatedly tries to highlight, via background narration and other narrative techniques, the stark contrast
between the two sister’s parenting we find that Pinky’s outwardly easy-going one is just a diluted
derivative of Sweety’s, with her sweet talking and wheedling being parallel to Sweety’s reprimands, each
failing to actually understand her children along with the show failing to showcase a truly understanding
mode of parenting.

Furthermore, as the show progresses in its long run time of over two years, we see the initial initiative
of it fades into the background and all discussions of puberty are suspended in interest of dramatizing
attention-garnering sentimental household conflicts.

Hence, when we asked our respondents to rate the accessibility of relatable Indian origin content for
teenagers on a scale of 1 to 5, we saw that only 9 per cent responded with a rating of 5, clearly depicting
that while there is not a complete lack of such content, there is a significant scope for improvement.

The last few decades saw a surge in studies that evaluate effect of media on adolescents yet there
remains a significant gap between these theoretical assessments and their practical application. In this
paper we directly examined well-known teen-centric visual content in the hopes of bridging this gap
between theory and practice. We were able to ascertain that though there might not be an absolute
absence of well-made Indian visual media targeted towards adolescents, there clearly is a deficiency of it.

Also, there is a sizeable scope for further research in this direction since the media landscape is ever-
changing in this age of technological advancement along with the increase in media exposure of the
youth. Additionally, this paper is limited by its smaller and more concentrated attention on certain
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specific films and a TV show. Therefore, there is further scope for a wider analysis of teen-centric visual
media in the Indian context.
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ABSTRACT

Pollen is the male gametophyte of gymnosperms and angiosperms. They have always been fascinating subject
because of their significantly diverse size, shape, structure and function. The significant contribution of pollen by the
process of pollination is of great importance in nature. Various agencies like air, water, insects, birds and animals
are instrumental in the process of pollination. The unique process of pollination in species of Axinaea affinis,
Orchids, Salvia, Rafflesia and Pines are indeed a visual treat for humans. Honeybees only contribute to about 80%
of pollination process in 60—70% of the world's total flowering plant species which includes about 900 food crops.
Today the pollen is effectively contributing in the fields such as geopalynology, aeropalynology, latropalynology
and melissopalynology and has clearly proved itself to be a Minuscule Marvel in flowering plants.

Keywords: Pollen, Pollination, Anemophily, Hydrophily, Zoophily

1. INTRODUCTION

Pollen is the male gametophyte of gymnosperms and angiosperms. Its size ranges from 15 to 200 pm. It
has fascinated humans since time immemorial. Although being measured in micrometers, they are
significantly diverse in terms of size, shape, structure and function. The stickiness, odour and color of the
pollen are because of the pollenkitt which is an oily covering above the pollen grain especially in
entomophilous plants. This layer not only helps in pollen dispersal but also attracts the insects and
protects the pollen against ultra violet damage. However, the unique characteristic feature which attracts
the scientists most is the structure and sculpting of pollen walls, especially the outer coating known as
exine which consists of sporopollenin. Sporopollenin makes the pollen durable and long lasting as it is
resistant to physical and biological decomposition. Because of this property, the pollen walls can be
preserved for long in fossil deposits. Different sculpting patterns of exine also help the researches in
taxonomic classification and forensic identification. (Bhojwani et al, 1979) Palynology is the study of
pollen, spores, dinoflagellates, and other microscopic “palynomorphs”. The study of pollen is very
versatile, ranging from fundamental to applied sciences. Today the pollen is effectively contributing in the
fields such as geopalynology, aeropalynology, latropalynology and melissopalynology and has clearly
proved itself to be a Minuscule Marvel in flowering plants.

2. FASCINATING FEATURES OF POLLEN

Pollens or microspores are present in tetrad which immediately separate from one another shortly after
meiosis. However, the members of the families Orchidaceae and Asclepiadaceae have the microspores
which remain together to form a structure called Pollinium (Fig. 2.a, b). Occurrence of more than four
spores in a tetrad is called polyspory which can be seen in for example Hyphaene indica, Cuscuta reflexa
etc. Pines and other conifers have winged pollen grains while that of seagrass species like Zostera sp., are
filamentous and said to hold the record for longest pollen grains (Fig. 2.c). Members of the cyperaceae
family also show a unique feature in the tetrad structure of microspores. The tetrad is without any
partition wall between the four compartments out of which three of the microspores degenerate and only
one develops normally. This is called Pseudomonad (Fig. 2.f). In most of the members of the family
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Figure 1. Sulphur Shower

Mimosaceae the tetrad cells divide repeatedly to give rise to 8 to 64 cells which remain together even
after maturity and are called Polyads (Fig. 2.d, e). It can be seen in species such as Acacia auriculiformis,
Adenanthera pavonina, Calliandra hematocephalla etc.

Figure 2. A. Pollinia of Calotropis, B. pollinium of Orchid; C. Zostera marina pollen strand clinging on
stigma; D. Polyads of Calliandra; E. Polyads of Acacia, F. pseudomonad in Carex flacca; G. Winged
pollens of Pinus
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3. POLLINATION

The process of transferring of pollen grain from the anther to the stigma of the flower is called
Pollination. The transfer of pollen grains can be accomplished by both biotic and abiotic agents (Table 1).
The process of pollination in nature is very critical. In the absence of this process the whole reproduction
of the plant system stands still because if there would be no pollination there would be no process of
fertilization in plants and thus would be no seed formation and fruit production except for the plants
which undergo vegetative propagation. The process of pollination is very important for food production
and human livelihoods. In the absence of this process many interconnected species inhabiting and
functioning within an ecosystem would collapse. Pollinated plants produce fruit and seeds which are
major part of the diet of approximately 25 percent of bird species, as well as many mammals. (Das, 2018).

The flowers and their pollinators show a very interesting relationship. Anemophilious plants (pollen
distribution by wind) have small and inconspicuous flowers. The pollen grains transferred by wind are
small, light, smooth and dry so that they can be carried to long distances such as 1,300 km. Most conifers
and about 12% of the world's flowering plants are wind-pollinated. Wind pollinated plants include grasses
and their cultivated cousins, the cereal crops, many trees, the infamous allergenic ragweeds, and others.

Table 1. Types of pollination and their pollinating agents

Types of Percentage Pollinating agents
Pollination contribution in
Pollination
Anemophily  12% Wind (Abiotic)
Hydrophily 2% Water (Abiotic)
Zoophily 88.7% Animals Invertebrates  Beetles (cantharophily),
(Biotic)

Flies (myophily),

Wasps (Sphecophily),
Ants (Myrmecophily),
Bees (Melittophily),
Butterflies (psychophily),
Moths (phalaenophily)

Vertebrates  Birds (Ornithophily)
Mammals (Therophily)

Marsupials
(Metatherophily)

Placentals (Eutherophily)
Bats (Chiropterophily)
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All release billions of pollen grains into the air so that a lucky few will hit their targets. (Friedman &
Barrett, 2009) A very unique example of wind pollination is winged pollens of pines (Fig. 2.a, b) that
leads to the phenomenon called sulphur shower (Fig. 1). With the onset of the spring the mature male
cones of pines discharge large quantities of winged pollen grains into air that appears as a yellow cloud
and is commonly termed as sulphur shower. This is indeed a visual treat for humans.

Hydrophily is a fairly uncommon form of pollination whereby pollen is distributed by the flow of
waters, particularly in rivers and streams. Hydrophily is the adaptive evolution of completely submersed
angiosperms to aquatic habitats. True hydrophily occurs in 18 submersed angiosperm genera, which is
associated with an unusually high incidence of unisexual flowers. All marine angiosperms are submersed,
hydrophilous species. (Du and Wang, 2014) It is of two types namely hypohydrophily where the plants
are pollinated inside the water (e.g. Ceratophyllum, Zostera marina) (Fig. 3.a) and epihydrophily where
the flowers are produced under water but upon attaining maturity the male flowers get detached and float
on water. These detached male flowers cluster around the floating female flower. The male flowers open
widely on the surface exposing the two stamens vertically. and, when the anthers burst, sticky pollens get
attached to the stigma. Soon after pollination, the long stalk of the female flower begins to coil bringing
the female flower again below water level until it reaches almost the base where the fruit matures. (e.g.
Vallisenaria spiralis) (Fig. 3.b) (Cox, 1993). Many plant species are pollinated by insects, a method of
pollination known as entomophily. Both insects and plants benefit from the relationship. Insects gain a
great source of food from the nectar of the flower and in the process from moving from flower to flower,
the insects spread pollen between flowers, pollinating flowers as they go. The distribution of pollen by
insects is a vitally important process for many plants as it allows them to reproduce. Plants have evolved a
number of enticing adaptations to lure in insects such as large, conspicuous and brightly coloured flower
to attract the insects; produce sweet smell and have nectar glands; have rough and sticky stigma due to
mucilaginous secretion and even when flowers are small, they are grouped to produce inflorescence
or some parts become attractive. Also, insects show a unique relationship with the flowers they visit.
(Bhojwani et al, 1979).
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Figure 3. Pollination A. Zostera; B. Vallisenaria (Cox, 1993)
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This can be explained by two very interesting examples of orchids and Salvia. Orchids are pollinated
by a hairy wasp- Colpa aurea which has a fixed habit. The male leaves the burrow about four weeks
before the females emerge out for matting. The orchids appear at the same time as the male leaves the
burrow. The orchid plants gives out similar odour as the female wasp so the male mistakes the Ophrys
flowers for its female counterparts and land on them and carries forward pollination (Schiestl et al, 1999).
The species of Salvias also show specialized turn-pipe floral mechanism for bee pollination. The species
have blipped corolla and two stamens which are attached to it. The one half of each anther is only fertile
while the sterile halves of both the anthers are joined to form a sterile plate of tissue that is placed above
the lower lip at the mouth of the flower. The fertile halves are separated from the plate due to elongation
of the connective. They are present under the upper lip of the corolla. When the bee lands on the lower lip
and tries to extract the nectar it eventually pushes against the sterile plate. This automatically brings down
the dehisced fertile anthers to touch the back of the bee thus depositing pollen and bringing about
pollination (Claen-Bockhoff et al 2004).

Figure 4. A. Flowers of Ophrys B. Pollination by wasp

In some parts of the world, such as the tropics, the birds are more preferred pollinators than insects. A
very interesting example can be seen in Axinaea affinis flowers. The stamens of these flowers give the
appearance of delicious yellow berry. These appendages which are full of sugars are quite tempting for
the birds. The biological justification for producing these types of appendages is that they are made of
spongy materials and are full of air. The black sticks are where the anthers are present and in this flower
they are hollow with a pore at extreme end. So, when the beak of the bird puts pressure on the spongy
appendages the air present inside it escapes out through the anther like bellows and blasts the bird’s face
with pollen. This ensures that birds will transfer the pollens as it continues to move and thus facilitating
reproduction (Dellinger, 2014).
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Figure 5 A. Pollination in Salvia B. Axinea sp. flowers showing yellow berry like stamens; C. Sooty-
capped bird holding a stamen from Axinae sp. in its beak

4. CONCLUSION

A flowering plant has to be fertilised with pollen before it can make seeds and produce another plant.
Pollen is a white, yellow, or brown powder-like substance that is produced on the anthers of the flower,
the male part of the plant. Pollen is used to fertilize the plant via the process of pollination, which is
defined specifically as the transfer of pollen from the male anthers to the flower's stigma, the female part
of the plant. Pollen may be dispersed by animals (zoophilic), air currents (anemophilous), and water
(hydrophilic). Pollinators are induced to visit flowers by rewards (pollen, nectar, oils, etc.) or deception
(false messages). It can be clearly stated that although pollen being a few micrometers in diameters still
holds a position in nature of being indispensable.
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ABSTRACT

Micro, Small and Medium Enterprises (MSMES) play an important role in the growth and development of any
economy. In India, majority of MSMEs are in unorganized sector with least ‘scale of production’, i.e. low capital
base; or labor skill formation. Pradhan Mantri Mudra Yojana (PMMY), started in 2015, is a ‘bless in disguise’ to
break these constraints. The PMMY, through various loans, classified as Shishu, Kishore and Tarun, supports
MSMEs in most economic activities belonging in manufacturing, trade or service sector. These loans are provided
by financial intermediaries like PSBs, RRBs, NBFCs, MFIs, and Private Banks. Given its ‘socially inclusive’
nature in terms of gender or caste, PMMY stands unique. It provides and promotes financial independence by
creating a sustainable entrepreneurial environment. The paper attempts to evaluate the performance of PMMY
loans across states, gender and castes; and examines why the PMMY failed to deliver the desired results.

Keywords: PMMY, MSMEs, MUDRA Loans

1. INTRODUCTION

Micro, Small and Medium Enterprises (MSMES) play important role in the growth and development of
any developing countries like India. Be it the regional or factor distribution (in the form of employment
based on gender or caste) MSMEs is the backbone of the overall Indian economic structure. It is found
that MSMEs are widely spread across states in the country employing people from all across the society.
But, overtime, it is found that growth of MSMES has not gone in tandem with the increased output growth

in the economy as a whole. Among many,

‘finance’, is considered the biggest binding
SHlSHU-Loansupto . . B
% 50,000 (for Start-ups and constraints these units are facing. Far from
Giistime Entepieneulz) the requirement, these units have access to

only 5% (or less) of the formal credit

institutions, and thus are forced to rely on
KISHOR - Loans from . - . .

: <2 Y 750,000-25 lakh informal credit sources to meet their credit
- 02> (forEntrepreneurs with demand. In the process, these units end up

S paying exorbitantly high rate of interest (up
to 35 percent). Eventually, MSMEs either

TARUN - Loans from closed down or slip into a perpetual state of
[j% ¥ Slakh -2 10lakh (for ‘sickness’.  Recognizing the scale and

Businessmen, loan amount to be

used for business expansion)  gravity of this problem, the PMMY

scheme was launched with the mission to

“funding the unfunded” the micro enterprise sector. Launched on April 08, 2015, PMMY is the turning

point in the economic history of MSMEs, but also helping in paving the way for balanced growth and

development of the country. Simultaneously, MUDRA (Micro Units Development and Refinance

Agency) was introduced towards the effective implementation and to oversee the progress of the PMMY;;
besides promoting or encouraging the first-time entrepreneurs in the country.
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During these four years, MUDRA, as a support institution extended refinance facilities to the lending
institutions and monitored the said programs closely with the help of a dedicated ‘online portal’, which
captured the real time data under the PMMY. As part of the MUDRA loan arrangement, a MUDRA card
is issued to each beneficiary, whereby the borrower can avail credit with flexible terms and conditions,
including the overdraft facility. MUDRA Card is a RuPay debit card, which can be used for multiple
purposes including drawing cash from ATM or Business Correspondent or to make a purchase using
Point of Sale (POS) machine; and to repay the loan as and when surplus cash is available (MUDRA
Report, 2018-19).

2. OBJECTIVES OF THE PAPER

= To analyze PMMY’s impact on Employment Generation,
= To analyze the loans sanctioned and targeted across different states including Delhi,
= To analyze who the major beneficiaries from this scheme are?

3. TO ANALYZE PMMY’S IMPACT ON EMPLOYMENT GENERATION

For the sustainable growth and development of the country, a corresponding employment growth is a
pre-requisite. According to the recent estimates released by the CMIE (2019), Indian economy is facing
an all-time lowest employment growth rate in 45 years. No doubt economic growth rate is also gradually
becoming low to 5.5 percent but employment growth is falling even shorter (Economic Survey, 2018-
19). In October 2017, 41.6 cr. people were employed, that declined to 39.6 cr. in October, 2018. It
means rather than the increase in employment, there was an absolute decline in employment of nearly 2
cr. people. This further declined to 39.4 cr. in April 2019, against a marginal increase in July 2019 to
39.8 cr. To reverse the trend of low growth and employment numerous measures are initiated by the
government, with PMMY as one of such measures. Within the PMMY, it is attempted to generate
employment in sectors lagging behind particularly belonging to MSMEs. Now lets us discuss it in detail.

Against the gloomy picture of low employment in the country, MUDRA loan has been playing a
pivotal role in generating employment in the MSMEs, by an integrated financial support services system
to people largely women or those belonging to SC/ST/OBC categories. Objectively, it is missioned to
create an inclusive, sustainable and value-based entrepreneurial culture, in collaboration with partner
institutions in achieving economic success in terms of financial independence. In its ambit, MUDRA
focuses on ‘micro-lending’ in the most possible ‘inclusive way’, be it caste, gender or regional. In other
words, loan is provided at micro level, with the objective to provide direct employment per unit of
capital; a concept known as employment elasticity (EE) of capital. It is well documented that EE is
nearly three to four time higher in MSMEs as compared to large scale units in the country. Higher
employment generation at this level has its own unique associated advantages through various backward
and forward linkages.

A close evaluation of the PMMY shows many important facts relevant not only for the current
socio-economic perspective but also for the future. To begin with the qualitative and quantitative aspects
of the MUDRA loans, it is found that nearly 70 percent of the loans go to women and 52 percent (of the
total) to SC, ST and OBCs. This signifies its ‘inclusive’ nature. Another important aspect of the
MUDRA loans is that the amount Rs. 8.93 Lakh cr. disbursed so far went to nearly 1.82 cr. accounts. So
theoretically speaking, if each account belongs to different person and if s/he was unemployment at the
time of the disbursement of loan, the said amount has generated employment to nearly 1.82 cr. people so
far in the country, mainly to women and those people belonging to SC/ST/OBC categories. On the other
hand, if assume, one start-up generates four new employment each then 7.28 cr. new employment is
generated so far since the introduction of the PMMY.

Yearly Academic Journal 13 Vol. X1X, 2020, ISSN: 2348-9014



Peer
Reviewed Pradhan Mantri Mudra Yojna: An Analysis

4. SOURCES OF MUDRA LOANS

According to the Annual Reports of the Mudra Yojana, Government of India, main sources of MUDRA
loans are categorized as: Public Sector Banks, Private Sector Banks, Regional Rural Banks and NBFCs.
Of the total loans targeted in 2016-17, nearly 79 percent is accounted by Public Sector Banks, private
banks and NBFCs and the RRBs accounted for nearly 8 percent (with Rs. 15,000 cr.). Compared to the
previous years, 21 percent more loans were sanctioned under the MUDRA scheme in 2016-17. In
successive years, it rose by 29 percent in 2017-18 and 21percent in 2018-19.

Table 1. Different Sources of Mudra Loans

(T in crore)

Agency Target Sanction Sanction Growth
Amt. Amt.
2017-18 201718 201617 o
Public Sector Banks# 24 495 22,492.68 71,253.67 299
(989%9%5)
Private Sector Bankss 47150 49 545 .11 32042 .60 2T %
(105%%)
RRBs 18,255 15,454.51 12,009.52 29%
(85%)
SFBs 17,250 19,022.89 &, 722.01 18396
(1109%)
MFis® 57,800 50,143.75 45 338.22 11926
(B79%)
NBFCs 2,050 27,018.16 5,455.53 396%
(29994)
Total 2,444,000 2,53,677.10 1,80,528.55 41 9%
(10494)

Source: Mudra Annual Report, Various Years

5. STATE LEVEL ANALYSIS OF THE MUDRA LOAN AT STATE LEVEL

In a state level analysis, it is found that in 2016-17, Karnataka and Gujarat met the target of sanctioned
amounts to be disbursed. As far as the state share is concerned, Karnataka got the highest amount
followed by Tamil Nadu. Similarly, it is found that maximum number of people in West Bengal
approached for loans as compared to other states in the last two years, registering a growth percentage of
nearly 96 percent. The disparity in the targeted and the sanctioned amount was least in case of Gujarat
and Odisha. The Fig. 01 shows the state level performance of the loans sanctioned under the three
different schemes, Shishu, Kisore and Tarun by the Top 10 states since 2016-17. It is found that across
all the Top 10 states, there is an increase in the loans. The highest increase has been in Tamil Nadu,
followed by Karnataka and Maharashtra; and the least being in Odisha and Rajasthan. Surprisingly,
Bihar has done fairly well in terms the total amount sanctioned under MUDRA loan being in the
category of top 10 states. Delhi, the capital city requires a special mention. It is found that over the
years, all the three categories of the loans have seen a rise in the loans sanctioned except the Shishu,
which saw a decline in 2016-17. However, for 2017-18, the data is not available.
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As shown in Table 2, though at the aggregated level, the total sanctioned amount has increased over
the years since 2016-17. But across different constituent of MUDRA loans, it is a different picture
altogether. For instance, in case of Shishu, there was a decline in 2017-18 compared to the previous
years, but a steep increase thereafter; something not found in case of Tarun or Kishore.

TOP PERFORMING STATES OVER THE YEARS

40,000.00
35,000.00
30,000.00
£ 25,000.00
=2
% 20,000.00
af
2 15,000.00
=
g 10,000.00
=
< 5,000.00
000 K atak | Madh Mah Rajasth T 1 Utt West
- N arnatal a a anaras - a a ami ar es
Bihar Gujarat a Prade‘;h htra Odisha ! n Nadu Pradesh | Bengal
W 2016-17 | 12,190.6 | 7.781.94 | 18,002.5 | 9,024.71 | 15,695.0 | 7,891.34 | 10,506.4 | 18,052.6 | 15,282.6 | 17,286.6
W 2017-18| 15,919.4 | 11,5589 | 23,009.7 | 13.862.1 | 22,077.8 |11,386.5 | 14,886.1 | 25,331.6 | 20,552.1 | 22,751.4
= 2018-19 | 24,4059 13,2167 29,9953 | 17,407 9 | 26,4389 | 15,770.2 17,506.3 | 34,260.0 | 26,190.5 | 26,462.1
Figure 1. Top Performing States over the Years
Source: As in Table 1.
Table 2. State Level Performance (Rs. Cr.)

Category 2016-17 2017-18 2018-19
Shishu 693 407 1765
Kishore 1003 1551 1672
Tarun 1162 1743 2196

Total 2858 3701 5633

Source: Mudra Annual Report, 2018-19

6. DISTRIBUTION ANALYSIS OF THE MUDRA LOAN ACROSS DIFFERENT
CATEGORIES - UR, SC, ST AND OBC

In the Table 3, it is evident among the three MUDRA loans, viz. Shishu, Kishore and Tarun, the Shishu
category accounted for the major share, which has been 47 percent in 2015-16 but declined marginally
to 45 percent in 2018-19. There is however marginal increase in the respective shares of Kishore and

Table 3. Percentage Distribution of MUDRA Loan across Different Types, Shishu, Kishore and Tarun

Category of
Loans 2015-16 2016-17 2017-18 2018-19
Shishu 47 47 42 45
Kishore 31 30 34 32
Tarun 22 23 24 23
100 100 100 100

Source; As in Table 1.
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Tarun categories from 31 percent to 32 percent in case of the former and 22 percent to 23 percent in case
of the latter.

Table 4 talks about the women share in the three different types of loans sanctioned and disbursed
under MUDRA. It is found, a major chunk (83 percent) is accounted by the Shishu category. However,
a systematic decline is recorded, from 83 percent in 2016-17 to 72 percent in 2018-19. The other two
categories saw a rise; the Kishore category share rose from 12 percent to 20 percent, and the Tarun
category from 5 percent to 8 percent during the period of reference.

This is an indication of women graduating from startup to established entrepreneurs, with expanded
scale of production in most economic activities. There is however a long way to go, as the share of
Tarun is increasingly only marginally.

Table 4. Women Share (%) in the Different Categories of MUDRA Loan in the Last Three

Years
Category 2016-17 2017-18 2018-19
Shishu 83 78 72
Kishore 12 16 20
Tarun 5 6 8
Total 100 100 100

Source: As in Table 1.

Now, let us analyze how far the very target of the ‘social inclusion’ is met in the PMMY, as shown
in Table 5. As found in case of women mentioned above, for the SC category also, people largely got
MUDRA loans under the smallest, i.e. Shishu category (84 percent), followed by Kishore and Tarun
categories. There has however been a decline in its share over years since 2016-17 by 6 percentage point
(from 84 percent in 2016-17 to 78 in 2018-19). On the other hand, the Kishore category recorded a major
increase (by 6 percentage point). However, what led this to happen, is another areas of study. The last
category i.e. Tarun also recorded marginal increase. The question remains the same as in case of women,
mentioned above, we need to find reasons behind the said pattern. It is an important policy reference, to
promote the share of Tarun. It will be really a great progress.

So is the story for the ST category of people, with the only difference that not a major decline is
witnessed in the Shishu category of loans, i.e. over the years since 2016-17, respective shares of the
three categories of loans remained more or less the same.

Table 5. SCs Share, (% in parenthesis) in the Different Categories of MUDRA Loan in the Last Three

Years
Category 2016-17 2017-18 2018-19
Shishu 15976 (84) 19463 (83) 23253 (78)
Kishore 2370 (12) 2977 (13) 5292 (18)
Tarun 751 (4) 939 (4) 1412 (5)
Total 19097 (100) 23379 (100) 29957 (100)
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Table 6. STs Share, (% in parenthesis) in the Different Categories of MUDRA Loan inthe Last Three

Pradhan Mantri Mudra Yojna: An Analysis

Years
Category 2016-17 2017-18 2018-19
Shishu 3831(73) 5616 (70) 7697 (70)
Kishore 1030 (20) 1794 (22) 2353 (21)
Tarun 412 (08) 589(07) 1004 (09)
Total 5273 (100) 7999 (100) 11054 (100)

Source:; Asin Table 1.

Like SC category of people, for the OBC category, three observations are made. First, the Shishu
category accounted for the largest loan share, 69 percent in 2016-17 and 60 percent 2018-19. This is
however smaller in comparison to SC, ST and Women. Second, within Shishu loan itself, a sharp
decline is recorded since 2016-17 (by 9 percent). What led this to happen, is an important question to
ponder over. Third, the Kishore category, recorded a major increase in its share (by 8 percentage point).
Again, it would be interesting to know or examine the underlying reasons behind the shift in favor of the
Tarun category than Shishu.

Table 7. OBCs Share, (% in parenthesis) in the Different Categories of MUDRA Loanin the Last
Three Years

Category 2016-17 2017-18 2018-19
Shishu 30130 (69) 33752 (63) 36579 (60)
Kishore 9524 (22) 14484 (27) 17795 (30)
Tarun 4120 (9) 5438 (10) 6210 (10)

Total 43774 (100) 53674 (100) 60584 (100)

Source: As in Table 1.

The analysis of the UR category (as evident in Table 8) needs special mention in the paper as for the
change in the respective share of the three categories of MUDRA loans is concerned. Unlike in four
cases (women, SC, ST and OBC) of social categories mentioned above, share of the Tarun category is
found to be highest since 2016-17. There is however a marginal decline in 2018-19. Another fact worth
mentioning is that an absolute increase of 3 percentage point is recorded in case of Shishu in 2018-19
compared to 2016-17. The Kishore category also recorded a decline by 2 percent point during the period
of reference. This require in depth analysis to examine the pattern, an interesting area for further study.

Table 8. UR Share (% in parenthesis) in the Different Categories of MUDRA Loan inthe Last Three

Years
Category 2016-17 2017-18 2018-19
Shishu 35163 (31) 47173 (28) 74816 (34)
Kishore 40820 (36) 66477 (39) 74847 (34)
Tarun 36600 (33) 53976 (32) 66365 (31)
Total 112583 (100) 167626 (100) 216028 (100)

Source: Asin Table 1.

In sum, the sanctioned amounts grew for all the categories over the years but the largest percentage of
sanctioned amounts remained for the Shishu category. However, the average loan size decreased for
Kishore and Tarun categories, while marginal increase for Shishu category. Women entrepreneurs availed
loans mostly under the Shishu category over the years. A similar trend was seen for the categories of SC,
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ST, OBC and minority categories also. The category Kishore had the second-largest amount sanctioned.
Under the general category, Kishore has the largest sanctioned amount followed closely by that of the
Shishu category. In 2016-17 there had been a large gap between the targeted and the sanctioned amounts
but this gap minimized over 2017-18. Whereas in 2018-19, the difference increased for some states while
it decreased for the others.

7. OTHER IMPORTANT FEATURES OF MUDRA LOANS
7.1 Rising Toxic Loans:

Toxic loans or NPA (Non-Performing Assets) on MUDRA loans by public sector banks (including
RRBs jumped to Rs 17,250.73 cr. as on March 2019 against Rs 7277.32 cr. a year back, and Rs
3,790.35 cr. in March 2017 and Rs 596.72 cr. in March 2016.

The rise in NPAs on these loans may be due to ‘selection biases’. In other words, governments in
order to meet the target of loan accounts sanctioned land up in the problem of an adverse selection
problem. Appropriate or due diligence is ignored sometimes and hence creating the environment for
future NPAs. The problem is further accentuated due to asymmetric information problem. As aptly put
by Raghuram Rajan, “targets are not an issue, the way you achieve them is, and hence they should be
closely monitored”.

7.2 Prospective Low Employment Generation

The average of sanctioned loans under Mudra Yojana comes at Rs 46,530 the actual disbursed amount is
Rs 45,034, which by any standard is not enough to start any start-up per se, insufficient to provide self-
employment or to others. As per a survey conducted in 2017, a total of 12.27 cr. loans (i.e. loan
accounts) were issued with MUDRA loan amounting Rs 5.57 lakh cr. The total number of employment
generated from this amount stood at 1.12 cr. (MUDRA Annual report, 2018-19). This means one
employment cost the government around Rs 5 lakh (total money disbursed divided by the total number
of jobs created) under Mudra Yojana. Hence, this is a costly affair, i.e. in terms of the amount required
per employment. Mudra loan scheme has been able to meet the government's expectations in only 20
percent of cases. Simply put, only one in five Mudra loans has led to job creation. (via India Today)
There is no official data available on the number of jobs created due to the Mudra loan scheme.
However, an examination of the type and number of loans given out reveals that only three percent of
Mudra loans generate a return, or income, that satisfies the minimum wage requirement.

8. CONCLUSION

‘Credit constraint’ is one of the most binding constraints MSMEs are facing. Towards this, PMMY loans
schemes is missioned to make credit accessible in the ‘most inclusive way’ possible. In the process, it
also aims to promote global entrepreneurial culture. In the analysis, among the many interesting facts, it
is found that the sanctioned amounts increased for all the three categories of MUDRA loan. The largest
percentage lies within the Shishu category. Among all the three categories, more women entrepreneurs
are found to have availed loans mostly, with the largest being in the Shishu category. A trend found
similar for other social categories, SCs, STs, and OBCs. The category Kishore had the second-largest
amount sanctioned. Under the UR category, the Kishore category accounted for the largest sanctioned
amount followed closely by Shishu.

In the study, it is also found; the gap between targeted and sanctioned amounts was least in 2017-18
but increased in 2018-19 in some states. Most importantly, the average amount of sanctioned loans is
found to be Rs. 46530, insufficient to launch a business or to provide employment to others. According
to some studies, one employment cost the government Rs.5 lakh under the MUDRA Yojana. The
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scheme has been able to meet government expectations in only about 20 percent of cases. Though, there
is no official record available about the number of jobs created under the scheme, an examination of the
loans given reveal that only in 3 percent cases loans generated income equivalent to the ‘minimum
wage’ requirement.

India like any other globalized country is also prone to financial crisis. In PMMY, given the rising
trend of NPAs, more than Rs.7,000 cr. as on March 2019, makes the sanctioned loans as ‘inherently
risky’. The rush to meet the target of ‘“Target Loans’ led to another set of problems including the rise of
asymmetric information; as collateral is not a pre-requisite towards the loans given. Albeit the
sanctioned aounts increased remarkably, however, pitfalls of the scheme cannot be ignored.
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ABSTRACT

Swamped and regular un-swamped common emitter transistor amplifiers have been designed and studied. The gains
of both of these types of amplifiers have been experimentally determined using six different transistors with different
hybrid parameters he. It is found that for a particular swamping the gain of different swamped amplifiers is same,
for all the transistors chosen, but the gain is dependent on the amount of swamping. At the same time, we found that
the gain of un-swamped amplifiers is different for different transistors. Hence the Q-point is not stabilized in case of
un-swamped amplifiers. The device replacement changes 5, which changes the Q-point and hence the gain. Thus, we
conclude that performance of Swamped Amplifier is improved as compared to un-swamped amplifier, so far gain
stabilization is concerned. A swamped amplifier reduces the variation in voltage gain by increasing the ac
resistance of the emitter circuit. In a Swamped Amplifier, Voltage gain is stabilized, input impedance is increased
and Large signal distortion is decreased.

1. INTRODUCTION

Swamped amplifier is a gain-stabilized Amplifier. It uses a partially bypassed emitter resistance to
increase ac emitter resistance. The advantages of swamped amplifiers include higher input impedance,
less loading effect, and higher stability against temperature change. The disadvantage of the CE swamped
amplifier is the reduction of the voltage gain compared to regular CE amplifiers which are unstable
against changes of temperature. The voltage gain of a CE amplifier changes with the quiescent current,
temperature variations, and transistor replacement because these quantities change r, and . As we know
that in regular CE amplifiers, the presence of the bypass capacitor Cy helps to control the amplifiers gain
by counteracting the effects of the uncertainty of B, one of its main disadvantages is that at high
frequencies the capacitors reactance becomes so low that it effectively shorts out the emitter resistance
Re. The result is that at high frequencies the reactance of the capacitor allows very little ac feedback
control because Re is shorted out which also means that the ac voltage gain of the transistor is greatly
increased driving the amplifier into saturation. One easy way of controlling the amplifiers gain over the
whole operating frequency range is to use the swamped transistor amplifier.

There are reports available in the literature dealing with the base-widening mechanisms in bipolar
transistors where the behavior of the collector region is ohmic and space charged (carrier swamped
collector region). But there is no report on designing of Swamped Amplifier with gain stabilization to the
best of our knowledge [4-8].

2. METHODOLOGY

2.1 AC emitter resistance r, of the emitter diode of the transistor

Figure-1 shows the variation of Iy and Vg for the emitter diode of a transistor [1]. Whena small ac
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voltage is applied across the emitter diode, it produces the ac emitter current. The location of Q-point
decides the size of the emitter current.

The ac emitter resistance or dynamic emitter resistance of the emitter diode of the transistor is defined
as [2].
r _ AlVpg _ Vbe
re - Alg - ie (1)
Note, r, depends on the slope of the curve at the operating point.

Ie
A

/‘;f *******

Figure 1: Variation of Iy and Vg for the emitter diode of a transistor

Also, using solid state physics and calculus, we have the following simple, remarkable and widely
used formula for the ac emitter resistance, at room temperature, and an abrupt rectangular base-emitter
junction [1, 2]

25mVv
=2 2)

2.2 The T-Model or Ebers-Moll Model of the transistor [1]

The T-model or Ebers-Moll model of the transistor is used to study the ac operation of a transistor
amplifier. This model simulates how the transistor behaves when an ac signal is present. For a small ac
signal, the emitter diode of the transistor acts like an ac resistance r, and the collector diode of the
transistor acts like a current source ic. (Figure-2) [1].

Now, when an ac input signal drives a transistor amplifier, an ac base-emitter voltage vy is across the
emitter diode (Figure-3(a)) [1]. This produces an ac base current i,. The ac voltage source is now loaded
by the input impedance of the base Zinpase) (Figure-3(b)) [1], which is given by:

Zin(pase) = Vi_lb;e (3)

Applying Ohm’s Law at the emitter diode, we get

Upe = iere, (4)
. _ leTe
Zm(base)— i (5)
Since, i, = i, hence
Zingase) = B Te (6)
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T model of a transistor.

T'V'C 'Lfc

— »r —

é;@ *%

Figure 2: T-model or Ebers-Moll model of the transistor

/—b-

Zin(base)

(a) (b)

Figure 3: Input impedance of the base Zinpase)

2.3 Voltage Gain of un-swamped transistor amplifier

Figure (4) shows an un-swamped voltage divider bias CE transistor amplifier [1]. Since emitter is
bypassed to ground, this amplifier is also called a grounded emitter amplifier. Here, the emitter is at ac
ground, but not at dc ground. The voltage gain A, of the amplifier is given by the ratio of ac output
voltage to ac input voltage.

Ay = Zout (7

Vin

Figure (5) shows the ac equivalent circuit of un-swamped amplifier using the T-model [1]. From Figure
(5), we can write
Vin = re,ie (8)

Vout = Telc (9)
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. 4 O +VCC

NS

&)

Figure 4: Un-swamped voltage divider bias CE transistor amplifier

HC R L Vout

Figure 5: Ac equivalent circuit of un-swamped amplifier using the T-model

— Yout _ Tcle
Av N Vin N 7”e,ie' (10)
Tc
Ay =35 (12)
Here, 1. = ac collector resistance = (R-R;) / (R + R,) (12)

2.4 Swamped Amplifier
2.4.1 Effect of swamping on Voltage gain

The voltage gain of a regular common emitter amplifier changes due to change in temperature, Q-point
and device replacement because these quantities change r, and B. To stabilize the voltage gain,
swamping is used which minimizes the effect of 7, . In a swamped amplifier, 7, is partially un-bypassed
(Figure-6) [1], producing ac emitter feedback, so that reasonable gain can be achieved and effect of r,
is greatly reduced. When an ac emitter current flows through the un-bypassed emitter resistance r,, an ac
voltage drop across it, producing a negative ac feedback. This ac voltage drop across v, opposes changes
in voltage gain. Now, the emitter resistance has split into two resistors such that Re is bypassed and the
other one r,, is not. Both resistors r, and Re effects the dc bias while only 7, effects the AC voltage gain.
The ac equivalent circuit with the T-model of the transistor is shown in Figure-7[1].
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Figure 7: Ac equivalent circuit of Swamped amplifier using the T-model

Using ohm’s law at input and output, we can write

Vin = ie_(re + re,) =Vp (13)
Vout = lcTe = Ve (14)
_ VYout __ Tclc - Ve
Av N Vin - (Te +Té) le Vp (15)
Since, i, = i,
Tc
A =D (16)
Whenr, > 1, A, == (17)

Te

From equation (17), it is clear that the voltage gain now becomes independent of 7,]. In other words, a

large value of 7, swamps out the variations in r, and we get a stable gain. So, swamping means making
one quantity much larger than the second quantity to eliminate changes due to the second.
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2.4.2 Effect of swamping on Input impedance

From Figure-7, the input impedance of the base is given by

Zin(base) = m (18)

b

Further, using ohm’s law at emitter diode, we get
Vin = le(Te +72) (19)
o Vin _ le(TetTe)

Zm(base) = i = i (20)
Since, i, = i, hence Zinpase)= B(1, +1,) (21)

Now for a swamped Amplifier, above equation reduces to
Zintoase) =P T (22)

which implies that the input impedance of the swamped amplifier increases as compared to an un-
swamped amplifier. Further, we have more control on the input impedance now because 7, is tied to the
emitter leg externally while 7, is present inside the emitter diode of the transistor.

2.4.3 Effect of swamping on Large signals distortion

Another advantage of swamping the emitter diode is reduced distortion. From equation (11) for an un-
swamped amplifier, we find that the voltage gain of an un-swamped transistor amplifier depends on
ry, which is current sensitive (see equation (1)). Further, value of 7, is different for input signals of
different amplitudes. For large signals change in r, will lead to change in voltage gain and we lose gain
stabilization and invite distortions. The reason behind this is that in a large signal un-swamped amplifier,
the voltage gain changes throughout the cycle because r, is changing. The changing voltage gain results
in a distorted output signal. This is why an un-swamped amplifier uses only a small part of the load line to
avoid excessive distortion of the signal and we use the transistor under constraints.

However, from equation (17), we find that gain of swamped transistor amplifier is independent of r,
and hence we almost get rid of distortion of large signals. Now, we can use more of the load line and still
have acceptable distortion levels. In a heavily swamped amplifier, almost all the sinusoidal input signal
appears across the swamping resistor. This means that the collector current will be sinusoidal, and it
remains sinusoidal even though most of the load line is used. The important point we understand here is
that the swamping the emitter diode greatly reduces the distortion produced by the emitter diode because
the bulk of the ac signal appears across the swamping resistor. Since this resistor is a linear device, we
can use almost the entire load line and still have only small amount of distortion.

3. DESIGNING OF CE UN-SWAMPED AND SWAMPED CE TRANSISTOR
AMPLIFIER

Calculations: For BJT-BC 547, the typical h-parameters are; h;, = 2.7 K02, hg,= 283
LetV.c = 15V,I. = 2mA, A= 100, Stability Factor =S=1

3.1 Calculations of Resistances Ry, Ry, R¢, Rg
Ry = e A =0.95K()
hge
Veg = “<£= 7.5V (mid point bias)
Now, refer to Figure-4, for Voltage divider bias CE transistor Amplifier
Vee = 1Ic Ret Vept Ig R (23)

which gives Ry =2.790 K2 (using Iy = 1)

Yearly Academic Journal 25 Vol. XIX, 2020, ISSN: 2348-9014



Peer Designing and Analysis of Swamped Transistor
Reviewed Amplifier and Study of Effect of Swamping on Gain Stabilization

VR2 = VBE + VCE = 06+ IE RE = 6192 V
Using, Voltage Divider Theorem

\4 Ri+R R
G2 121422
VR, R R

S=10

The stability factor is given by [3]
(1+hfe)(1+§—§)

Rp
(1+hfe+ E)

— Ry = 26.082 K

Now,

Rp(R1+Ry) _ , (R
Ry = BRl—ZZ—RB[R_;‘Fl]

= R; = 63.17 K0}

=R, = 4442 K0}

3.2 Calculations for Capacitors Cy, Cy, Cg

The reactance of Cy
Xcp <0.1 Rg

1
2nf Cg

<0.1 Rg

1

Cg 2 21 f (0.1) Cg

1
21 f (0.1)(R4[IR2]IR3)

Similarly, C, =

1
21 f (0.1) Rg

C, =
Let the lowest frequency be 100 Hz, then

C, = 0.00656 uF

C, > 0.016 uF

Crp = 5.8 uF

So, we choose,
Cl = SOMF,CZ ZSOMF, CE =50/1F
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4. RESULTS & DISCUSSION

4.1 DC Bias: Voltage divider bias circuit

S.N. Quantity Theoretical value Experimental value
(in Volts) (in Volts)
1. \ 8.80 9.21
2. Vr2 6.19 5.89
3. Vee 0.6 0.61
4, Vre 1.9 1.93
5. Vce 7.5 7.94
6. VRre 5.59 5.29

4.2  Observations for gain of Un-swamped and Swamped Amplifiers (For Transistor | —
Transistor VI)

(a) Transistor-1

Vout

Gain of un-swamped amplifier = 4, =
hse= 283
Vout = 2.00V
Vi = 20mV

in

v 2
A, =2 =_2_ - 100
Vin  0.002

Table 1: Gain of swamped amplifier for different values of r,

SN. | Valueof . Input Voltage Output Voltage Gain 4, of
(in Q) (in mV) (inV) swamped amplifier
1 2.3 20 16 50
2. 5.4 20 15 75
3. 12.3 20 13 o
N 22 20 11 55
> 47 20 0.8 40
> o7 20 06 30
7. 180 20 0.3 15

(b) Transistor-2
hfe: 251
Vour = 19V
Vin = 20mVv
1.9

D,
A, ="2=—"—=05
Vin  0.002
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Table 2: Gain of swamped amplifier for different values of r,

S.N. Value of 7, Input Voltage Output Voltage Gain A, of
(in Q) (in mv) (inV) Z‘%?ﬂg‘::
1. 2.3 20 1.6 80
2. 5.4 20 1.5 75
3. 12.3 20 1.3 65
4. 22 20 1.1 55
5. 47 20 0.8 40
6. 67 20 0.6 30
7. 180 20 0.3 15

(c) Transistor-3
h¢e= 283

Vour = 1.8V

Vin = 20mV

v, 1.8
A, ="2=———=90
Vip  0.002

Table 3: Gain of swamped amplifier for different values of r,

S.N. Value of 7, Input Voltage Output Voltage Gain A4, of
(in Q) (in mv) (inV) Sa‘p'nimﬁ
1. 2.3 20 1.6 80
2. 54 20 15 75
3. 12.3 20 13 65
4, 22 20 1.1 55
5. 47 20 0.8 40
6. 67 20 0.6 30
7. 180 20 0.3 15

(d) Transistor-4

hye= 295
Vo = L7V
Vin = 20 mv
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1 1.7
A, =" =_—"=g5
Vin 0.002

Table 4: Gain of swamped amplifier for different values of r,

SN. | Valueof 7, Input Voltage Output Voltage Gain A, of
(in Q) (inmV) (inV) swamped amplifier
1 23 20 16 a0
2 5.4 20 15 75
3. 123 20 13 ot
4 22 20 11 55
> 47 20 0.8 0
> o7 20 06 30
§ 180 20 0.3 G

(e) Transistor-5
hge=373
Vot = 1.9V
Vin = 20mVv

v, 1.9
A, ="2=—"—=05
Vip  0.002

Table 5: Gain of swamped amplifier for different values of r,

SN. | Valueof 77 | Input Voltage Output Voltage Gain 4, of

(in Q) (inmV) (inV) swamped amplifier
L 23 20 16 50
2. 5.4 20 15 75
3. 123 20 13 =
4 22 20 11 e
> 47 20 0.8 0
> o 20 06 30
7. 180 20 03 15

(f) Transistor-6

hye= 218
Uout = 1.7V
Vin = 20MV
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Vout — 1.7 _ 85

Vin  0.002

A, =

Table 6: Gain of swamped amplifier for different values of 7,

S.N. Value of 7, Input Voltage Output Voltage Gain A, of
(in €2y (in mv) (inV) m}?.ee?
1. 2.3 20 1.6 80
2. 5.4 20 15 75
3. 12.3 20 1.3 65
4. 22 20 1.1 55
5. 47 20 0.8 40
6. 67 20 0.6 30
7. 180 20 0.3 15

Graphical plots of above Tables: (Graphs 1-6) Figures 8 to 13.

Gain Vs. rgj
Transistor 1{hfe=317)

120

H
o
<
. 4

(o
o

Gain of Swamped Amplifier
[e))
o

40
20 —
0 T T T 1
0 50 100 150 200

Value of re

Figure 8: Variation of r¢'vs. Gain of Swamped amplifier for transistor 1.
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Gain Vs.r,'
Transistor 2(hfe=251)

100
90 +

60

80 &
70

50

40

30

20

—

Gain of Swamped Amplifier

10

50

100 \
Value of I,

150 200

Figure 9: Variation of re'vs. Gain of Swamped amplifier for transistor 2.
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Figure 10: Variation of r¢' vs. Gain of Swamped amplifier for transistor 3.
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Gain Vs. rej
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Figure 11: Variation of r¢' vs. Gain of Swamped amplifier for transistor 4.

Gain Vs. I,
Transistor 5(hfe=373)
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Figure 12: Variation of r¢' vs. Gain of Swamped amplifier for transistor 5.
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Gain Vs. I,
Transistor 6(hfe=218)
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Figure 13: Variation of r¢'vs. Gain of Swamped amplifier for transistor 6.

Table -7: Comparison of Voltage Gains of Swamped and Un-swamped transistor amplifiers for six
different transistors and seven different values of r,

(r2 =0 Q corresponds to un-swamped transistor amplifier)

S.No. T, Transistor | Transistor | Transistor | Transistor | Transistor | Transistor
(in£) 1 2 3 4 5 6
hee=317 | hge=251 hee= hfe=295 | he=373 | hg=218
283
1. 0 100 95 90 85 95 85
2. 2.3 80 80 80 80 80 80
3. 5.4 75 75 75 75 75 75
4. 12.3 65 65 65 65 65 65
5. 22 55 55 55 55 55 55
6. 47 40 40 40 40 40 40
7. 67 30 30 30 30 30 30
8. 180 15 15 15 15 15 15
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5. CONCLUSIONS

A detailed systematic experimental study of swamped and un-swamped CE transistor amplifiers is carried
out. A range of values of swamping resistance 7, are taken in this study and gains are obtained
experimentally. We have conducted our study on 6 different transistors. All the results of the experiment
are shown in tables (No. 1 - 7) and graphs 1-6 (Figure 8-13). Finally, in Table-7 we have compared the
gains of Swamped and un-swamped transistor amplifiers for a range of values of r,. Our results are in
good agreement with theoretically expected results thereby implying the correctness of our approach.
Thus, we conclude that performance of Swamped Amplifier is improved as compared to un-swamped
amplifier, as far as gain stabilization is concerned.

A swamped amplifier reduces the variation in voltage gain by increasing the ac resistance of the
emitter circuit. In a Swamped Amplifier, voltage gain is stabilized, input impedance is increased and
Large signal distortion is decreased. We are planning to work in these directions in our future work.

6. PRECAUTIONS AND SOURCES OF ERRORS

All the experimental readings have been taken considering into account error margins. Sources of errors
are of general physical handling of electronic instruments which authors have ensured to keep minimum.
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ABSTRACT

The present paper highlights the basic physics behind superheavy systems, their importance with regards to behavior
of electrons in very high electric field and their investigations using ion-atom collision induced X-Rays. A brief review
regarding the observations from experiments performed in India as well as around the world has also been provided.

Keywords: Superheavy systems, X-Rays, quasimoleules.
1. INTRODUCTION

Elements with proton number exceeding 100 are generally termed as super heavy elements or systems. The
impetus in exploring superheavy elements gained momentum after the discovery of the first transuranic
element (Z=93), later named Neptunium, in 1940 by Edwin Mattison McMillan and Philip Hauge Abelson
at the University of California, Berkeley. It was obtained as a product of nuclear fusion reaction when
uranium oxide was exposed to neutrons from a cyclotron [1]. A fraction of these laboratory produced
elements are processed in considerable quantities by neutron capture accompanied with — decay in nuclear
reactors. These quantities are sufficient to fabricate a heavy Z target which can be further used for synthesis
of the succeeding superheavy elements in nuclear reactions [2]. The feasibility of diversifying the periodic
table of elements to include island of superheavy elements, exotic matter as well as Standard Model
particles has boggled scientists all over the globe and is currently being pursued enthusiastically worldwide.
The sundry research outcomes will be proffered in various applications of astrophysical as well as quantum
nature. One of the most fascinating applications will be the culmination of spontaneous vacuum decay, a
matter of fundamental interest, which denotes change in the quantum electrodynamical (QED) ground state
as a result of Z variation.

The emergence of and further development in cutting edge particle accelerator based technologies have
birthed a pathway for transforming diversification of periodic table from the theoretical domain to
experimental observable. The investigation of physics of ion-atom collisions spanning energy spectrum of
few eV to several TeV embodies a multitude of physical phenomena including the study of superheavy
systems. Consequently, heavy ion-heavy atom (where heavy means high Z) collisions can be synthesized
where the atomic electrons can be subjected to extreme fields leading to possibilities of testing the quantum
mechanics of relativistic binding of electrons and QED of strong fields [3].

Depending on the accelerated energy of the incoming ion (projectile) and Coulomb barrier of stationary
atom (target), the collision process can be restricted to a certain region of interest or may transcend it as per
requirement. As an example, if the energy of the projectile surpasses the Coulomb barrier of the target,
nuclear fusion/fission reactions take place while dominance of the target Coulomb barrier over the projectile
energy originates in occurrence of collision induced atomic phenomena such as emission of X-Rays during
the ion-atom collision. The present paper discusses the physics of superheavy systems engineered
transiently during a heavy ion-heavy atom collision which can be investigated through the collision induced
X-Ray signatures. This method encapsulates evaluating superheavy systems in the atomic physics domain.
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2. CONCEPT OF CHARGED VACUUM & ISLAND OF STABILITY: SALIENT
FEATURES OF SUPERHEAVY SYSTEMS

The study of behavior of electronic states influenced by a strong Coulomb potential forms a consequential
part of Quantum Electrodynamics (QED) which basically encompasses theoretical framework defining
interaction of matter with radiation field [4-6]. As we move towards higher Z relativistic effects start
becoming dominant. The binding energy of electronic bound states under the influence of an external
Coulomb potential of a point charge is given by [7]

Za 2712 )
n— |k| + [k? — (Za)?]1/?
where m is the electronic mass, a ~é , Zo. denotes the coupling strength which expresses the interaction

between electrons and the nuclear charge Z, k. =+1, £2,... and n,j represent the quantum numbers describing
the level. Equation (1) implies that as Z tends towards superheavy the electronic binding energy increases
rapidly yet steadily till it exceeds the critical value of twice the rest mass energy of an electron at Z=Z
which is 173. Taking into consideration the finite extension of nucleus Ey;is found to be linearly dependent
on Z, a consequence of the autoionizing model, as shown by broken lines in Figure 1. According to this
model, at Z the nature of the spectrum defined by equation (1) is changed [7-9] because the electronic
bound state reaches the threshold of negative energy continuum which is completely occupied by electrons.
In a supercritical nucleus (Z>Z), this bound state becomes degenerate with or dives into the negative
energy continuum. A more rigorous analysis of the Dirac equation involving phase shifts of the exact
solutions gives slight deviations from the linear model (as shown by solid lines in Figure 1) [8].

Z

170 as0 210
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E (MeV)
1
%)
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Figure 1: Binding energies, E of 1s1» and 2s1; states in a supercritical nuclear charge Z. The broken and
solid curves show calculations using Linear model and exact phase shift analysis [7-8,12].

The negative energy states in the Dirac equation given by equation (1) are filled with electrons, forming the
Dirac sea which is basically the neutral vacuum in QED. For a supercritical nucleus, the threshold for pair
production vanishes and the vacant K-shell becomes occupied along with spontaneous emission of positrons
giving rise to a new stable ground state called the ‘charged vacuum'. This can be expected in all sufficiently
extended potential wells with a depth greater than twice the rest mass energy of an electron which is a
fundamental characteristic of superheavy elements [7,10-11]. The neutral vacuum ceases to remain stable
in the field of a superheavy element and decays spontaneously by emitting a positron or electron into the
new stable “charged vacuum”. This process is also called spontaneous vacuum decay [7].
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The existence of the heaviest atomic nuclei with longer half life depends on the quantum states of its
nucleons [12-14]. The island of stability defines a predicted set of isotopes of superheavy elements that
may have considerably longer half lives and should exist at around 184 neutrons with various proton
combinations. For such elements the relativistic effects become significant which causes the inward
contraction of orbitals towards the nucleus. This results in relativistic stabilization of the s electrons leading
to swapping between s and p levels [15]. The prediction of an ‘island of stability’’ arises in every advanced
model of nuclear structure. Consequently, the knowledge of nuclear potentials and structures could be
studied with the help of superheavy elements. [16].

3. SUPERHEAVY QUASIMOLECULES

The study of physical phenomena occurring due to strong electronic binding energies, such as observation
of charged vacuum, would require synthesis of long-lived superheavy elements which provide possibility
of supercritical nuclear charge. Short lived transuranic elements have been synthesized in only picobarn
yields by nuclear synthesis methods such as fusion reactions or multi-nucleon transfer processes [16,17].
The heaviest element synthesized till date is Z = 118 by Oganesson and group [18] which is way off the
supercritical nuclear charge value. Inevitably, the supercritical nuclei (Z>172) with adequate half-life
cannot be produced by nuclear synthesis methods. However, with the aid of scattering experiments
performed with high Z projectile and heavy Z atoms a supercritical charge can be assembled for a short
period of time if the collision is quasi-adiabatic with respect to the orbital motion of electrons [7,12].

Quasi-adiabacity implies a slow moving incoming ion causing weak perturbation of target electron
wave functions. During the course of interaction, the inner shell electrons of the target continuously adjust
themselves to the varying two-center nuclear potential of the collision partners leading to a transiently
formed collision molecule, with slowly varying inter nuclear distance R, for the inner-shells. The electron
configuration of such a transient collision molecule approaches asymptotically that of a united atomic (UA)
system with an effective atomic number Zua=Z;+Z, , thus introducing the concept of intermediate
superheavy molecules or superheavy quasimolecules [19]. This forms the foundation for Molecular Orbital
(MO) theory of ion-atom collision in which it is assumed that the inner shells of the collision partners form
diatomic molecular orbitals around both nuclei. If the collision process is quasi-adiabatic, i.e., nearly
symmetric systems colliding at slow ion velocities leading to formation of a quasimolecule, then electrons
can be promoted from target inner shells to projectile or vice-versa at localized regions of inter nuclear
distance where two molecular levels overlap or become nearly degenerate in energy [20,21]. For systems
with large asymmetrical attribute, direct ionization remains dominant during collision.

The formation of quasimolecules have clear signatures in the form of X-Rays emitted during the
process. These X-Rays are results of electron promotion or vacancy transfers that occur between the
colliding partners as a result of formation of quasimolecule whose lifetime is of the order of ~10'°s [7,10].
Such study of quasi adiabatic collision induced X-Rays provide a unique and powerful tool for observing
the effects of relativistic binding in superheavy systems as a supercritical charge can only be assembled for
a short time in a heavy-ion heavy-atom collision.

Characteristic X-Rays produced in nearly adiabatic collisions due to energy loss of 5-80 MeV fission
products was first observed by H. J. Specht in 1965 using a proportional counter [22]. Specht measured the
inner shell ionization cross-sections of both the collision partners as a function of fragment velocity and
mass as well as atomic number of stopping medium and found the range from 10?2 to 101° cm? (10%to 10°
barns) which could not be replicated using the ionization theories. He found that the dependence of cross-
sections on projectile atomic number showed characteristic maxima at points where the binding energy of
the excited electrons equaled to that of inner shells of projectile. The measured X-Rays had energies from
1.2 to 11.4 keV. These observations from Specht put forward the basic idea of quasi molecular
investigations using ion-atom collision experiments. Saris et. al., in 1972 reported radiative transitions
between MO's of the quasimolecule transiently formed in Ar-Ar collisions, a low Z collision system [23].
In cue, Mokiler et. al., in 1972 [24] observed radiative transitions in the quasimolecules formed during
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the collision of 11-60 MeV I-ions with Au, Th and U targets. They reported these transitions between
transient molecular orbitals could be interpreted as M X-Rays of superheavy quasi atoms with nuclear
charges of Zua = 132, 143, and 145 (where as stated before Zya = Z1+Z; and here Z,=53; Z,=79, 90 and
92). The X-Ray spectra has been shown in Figure 3. The energy difference in the MO band at approximately
8 keV at two different angles of observation is due to Doppler shift. P. Verma et. al., in 2006 have reported
the survival probability of projectile inner shell vacancies while penetrating a solid during collision of 69
MeV/u U% ions of various charge states with thin Au foils. At these intermediate velocities, the survival
time of ~ 5 X 10'%s have been observed for projectile K-vacancy at investigated ion velocity. In comparison
the lifetime of a K-vacancy in a neutral uranium atom is ~ 10®s. This indicates that inner shells in
superheavy quasimolecules can be probed using very thin solid targets and intermediate ion velocities [25].

During collision:
Overlapping of
projectile & target
inner shells

Intermediate step:
Formation of
quasimolecule with
collapsed/reduced
shell radius

»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»»

Post collision:
Vacancy
transferred to
target inner shell

QVacancy .
@Electron Z]_! E

Figure 2. Schematic of the process of formation of a quasimolecule during an ion-atom collision event.
Here E:is projectile energy, E1" is energy of projectile after collision, R is inter nuclear distance,
SA=Separated Atoms, UA= United Atoms.
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Figure 3. X-Ray spectra obtained from collision of 11 MeV 1% ions with Au target along with schematic
of experimental set-up used . The spectra have been recorded at two different angles viz. 15° and 105° .
The band at 8 keV highlighted by box in figure has originated due to quasimolecular M X-Ray of Zya
=132 [24, 26].
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4. QUASIMOLECULAR INVESTIGATIONS IN INDIA

In India, the idea of studying superheavy quasimolecules formed in quasi adiabatic collisions using slow
moving ions obtained from Pelletron as well as Low energy accelerators has been initiated by the present
firstauthor. Recently, the interaction of 70-200 MeV Ag® ions, accelerated by 15 UD Pelletron accelerator
in Inter University Accelerator Centre (IUAC), New Delhi (an autonomous research centre of University
Grants Commission), with thin foils of targets with 47<Z<83 was studied to investigate radiative quasi
molecular transitions in Zya>100 [27,28]. Similar experiment was conducted with 3-5 MeV Xe® ions,
obtained in the Low Energy lon Beam facility (LEIBF) at IUAC, colliding with same targets to study
radiative quasi molecular transitions in Zya>100 in very low energy regime [29,30]. The schematics of
experimental set-up for conducting X-Ray investigations of quasi molecular phenomenon through ion-atom
collisions is shown in Figure 4.

The X-Ray signatures obtained from these systems at both energy ranges showed energy shifts towards
higher values in observed X-Ray energies indicating presence of spectator vacancies formed as a result of
multiple ionization of the collision partners. The phenomenon of multiple ionization is a manifestation of
the perturbation caused by strong Coulomb potential of the incoming heavy Z ion which ensures
simultaneous ejection of multiple electrons from the target inner shells creating vacancies. Some of these
vacancies may not decay prior to radiative emissions from the atom, thereby remaining as spectators during
the same [31-33]. The presence of such spectator vacancies reduces the nuclear screening of outer shell
electrons leading to increase in their binding energies which causes shifts in observed energies of the
emitted X-Rays during collision [32-33]. Since the collisions were adiabatic with both target and projectile
having high Z, X-Rays from both collision partners were observed. The yield ratio between target and
projectile X-Rays showed abnormal intensities when compared to single hole branching ratios [36,37].
Another significant observation from the experimental results was extremely large X-Ray cross sections
which could not be described by direct ionization theories [27-30].

These observations can be explained qualitatively within the framework of MO theory applied to the
systems investigated. Within the domain of MO theory, it can be stated that the energy levels of collision
partners (called separated atoms or SA) overlap for a short duration of time.

Experimental Chamber Y
with pressure ~10- torr e X

Scattered | Y

Beam IN Target pariti!es'y p1 Beam OUT
Z,E Z, >0 Z,E,
,"/7 ! — —
beam axis < —— ,\j e |
2

Collision
induced —>
X-Rays

S P2
Scattered®
particles

X-Ray

P1 & P2 : Particle detectors. Detector

6,&6, :Angles of P1and P2,
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Figure 4: Schematic of experimental set-up used in investigation of superheavy quasimolecular
phenomenon in IUAC, New Delhi by the authors [27-30].

During this time, the electrons of overlapped shells have no memory of their parent atom and instead
orbit around both nuclei such that an effective system Ze#=2Z1+2Z> (subscript 1 & 2 are for projectile and
target respectively) having quasi molecular orbits with respect to overlapped inner shells is formed. In other
words, the electronic energy levels of the SA become correlated to each other through the molecular levels
of the UA which is the quasi molecule (where SA = Separated Atoms & UA = United Atom). During
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collision, the electrons are promoted to quasi molecular levels and then undergo ionization leaving
vacancies behind. These vacancies are then transferred to the inner shells of the SA during separation [27-
30].

Further work in this respect is being done by the authors to gain in-depth understanding of the collision
mechanisms that lead to formation of superheavy quasi molecules.

5. CONCLUSIONS AND SUMMARY

The study of superheavy systems, formed transiently during ion-atom collision processes, provide a robust
pathway for evaluation of behavior of electrons and other sub-atomic particles influenced by strong electric
field formed as a result of strong Coulomb potential of superheavy nuclear charge. In India, the
determination of various aspects of these superheavy quasimolecules can be made using accelerated ions
from Pelletron @IUAC, Work in this field has been initiated by the authors which is gradually progressing
and in future more detailed and exhaustive experiments will be performed to investigate the inner shell
vacancy transfer mechanisms in superheavy systems.

Acknowledgements: The authors acknowledge the contributions of the Scientists of IUAC, New Delhi for preparation
of experimental facilities.

IUAC: Inter University Accelerator Centre, New Delhi is an autonomous research institute of University Grants
Commission.
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ABSTRACT

It is well known that Optics is a very important area of Physics which is basically study of light and its interaction
with matter. In Optics, students are taught the basic underlying principles of optical phenomena like reflection,
refraction, total internal reflection, dispersion, diffraction etc. with the help of derivations, ray diagrams etc. Since,
the theory of Optics being taught at undergraduate level is not so easy to understand and visual effects go a long way
in enhancing the quality of Optics education, we present the designing and demonstration of Optics experiments for
classroom teaching showcasing optical phenomena such as reflection, refraction, total internal reflection and
diffraction by using simple and easily accessible materials in our daily lives.

Keywords: Optics, Reflection, Refraction, Diffraction

1. INTRODUCTION

Optics is a branch of Physics in which light propagation is studied through different media. The students
are exposed to the concepts of reflection, refraction, interference, diffraction and many more. The
explanation of these phenomena carries a far more significant weightage when accompanied with visual
effects and simple classroom experiments. We shall present the demonstration of simple optics experiments
on reflection, refraction, total internal reflection, interference and diffraction of light waves through
extremely simple doable experiments in classroom. The aim of such experiments is to complement the
classroom concept teaching with unforgettable visual treat in form of simple experiments.

2. THEORY AND DEMONSTRATION

It is well known that light is an electromagnetic wave which travels with velocity 3x108 m/sec in vacuum.
When it travels in a denser medium, its velocity reduces which gives rise to the phenomena of refraction.
The optical path travelled by light in any medium is different from its geometrical path, which determines
the phase of the light wave arriving at a point. Depending on the phase change incurred, as light wave
propagates in a medium or from one medium to another, the wave gets reflected, refracted, diffracted etc.
In the following, we discuss the various phenomena considered for demonstration.

2.1 Phenomenon of Reflection

When a light ray is reflected from a smooth surface, the angle of reflection is equal to the angle of incidence.
Also, the incident, reflected ray, and the normal to the interface at the point of incidence all lie in the same
plane. The schematic of reflection is shown in Fig. 1.

The demonstration of the reflection is done by shining the laser light on any reflecting medium, here
we chose a mobile screen, as shown in Fig. 2. The incident and reflected beams are shown by arrows.
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Figure 1: Schematic diagram of depiction of reflection at a mirror
(https://images.app.goo.gl/UBEddreSnMKEZrgV7)

Figure 2: Demonstration of reflection of laser light

2.2 Phenomenon of Refraction

When a light ray propagates from one medium to another having refractive indices n; and n; respectively,
then the incident ray, reflected ray and the normal to the interface all lie in the same plane. The ratio of the
sine of the angle of incidence and sine of the angle of refraction is constant, which is well known as Snell’s
Law. The demonstration of the refraction is done by shining the laser light on a liquid surface from air and
as shown with arrow, the refracted light bends towards the normal to the interface, due to higher refractive
index of the medium.

Snell’'s Law:
nq sin #7 = ne sin 69

01

7

Figure 3: Schematic diagram of depiction of refraction at two medium having refractive indices ni and n;
respectively (https://images.app.goo.gl/VUrTGdKb8ELqCtv46)
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Incident Light

Refracted Light

Figure 4: Demonstration of refraction of laser light incident from air to liquid

2.3 Total Internal Reflection

It is to be noted that, in general, the refraction is accompanied by partial reflection. But, when a light wave
is incident from a denser to a rarer medium, and the angle of incidence is greater than the critical angle
(angle at which the angle of refraction approaches 90° given by 0 = sin’ (n2/n1)) then the partial reflection
becomes total and there is no refraction. Such a phenomenon is known as total internal reflection. The
schematic of the total internal reflection is shown in Fig. 5.

In order to demonstrate the experiment, the laser light was incident on a liquid (water and soap solution)
and it was observed that after certain angle of incidence, the light beam was total internally reflected by the
glass wall within the liquid, as shown in Fig. 6.

2.4 Diffraction

Diffraction is defined as the bending of waves around the corners of an obstacle or through an aperture into
the region of geometrical shadow of the obstacle/aperture. The diffracting object or aperture effectively
becomes a secondary source of the propagating wave and the superposition of secondary wavelets results
into a beautiful diffraction pattern. The phase difference between the superposing waves at a particular
position determines and maxima or minima at that position. It is to be noted that the diffraction pattern
obtained depends on geometry of aperture, width of diffracting aperture and wavelength of light getting
diffracted. In this paper, we demonstrate all the diffraction experiments using red and green laser. The
diffraction through various apertures is discussed below.

Air I
o Total internal
Critical
ri |ca|‘ angle reflection
n2 | |
| I
n, — !
o, | e
| i
Water | :
| I

Figure 5: Schematic diagram of depiction of total internal reflection at an interface of two medium
having refractive indices n; and nz(n1>ny). (https://images.app.goo.gl/PfvCA922LnLqvgfA6)
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Figure 6. Demonstration of Total Internal Refraction in a glass filled with liquid
2.4.1 Single Slit Diffraction

The equation for first minimum of Fraunhoffer diffraction pattern of single slit of width ‘a’ for waves
diffracted by an angle 4 is given by:

asing =1 1)
where, 4 is the wavelength of the incident light. The rays meeting at the first minima are 7/2 out of phase
and interfere destructively. So the first mimimum has sin@ = A/a. On the other side of the axis of symmetry,

sin @ = —A/ais also a minimum. These two minima limit the broad central maximum as can be seen from
the Fig. 7. The variation of intensity pattern is given as

sina

where a = (masinf)/A (2)

1=1
03

The actual demonstration of the diffraction pattern using a manual slit is shown in Fig. 8. The slit was
prepared by bringing the sharp edges of two blade close enough to ~ 10~ c¢m, so that diffraction could take

place.
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Figure 7. Representation of single slit diffraction pattern
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Figure 8. Demonstration of single slit diffraction pattern using manually designed single slit.

2.4.2 Double Slit Diffraction

The diffraction pattern formed by double slit is the resultant of interference of diffracted waves through the
double slit aperture. Diffraction of coherent light is distinctly different for a single and double slit. The
single slit intensity envelope is shown by the dashed line and that of the double slit for a particular
wavelength and slit width is shown by the solid line in Fig. 9. The intensity in the diffraction pattern of the
double slit aperture is given by:

sina

I =4I, cos’p ®3)

a?

where o = % asinf and = % (a + b) sin 8. Here ‘b’ represents the spacing between two slits of width ‘a’

each. The schematic representation of the expression above of the intensity is shown in Fig. 9. The actual
demonstration of the diffraction pattern using an experimental double slit is shown in Fig. 10. Again, the
double slit was prepared by using sharp edges of blades.

Incident . . -
plane Double Slit Diffraction

Single slit
envelope
awmmT ——— —

Figure 9. Representation of diffraction pattern through double slit
(https://images.app.goo.gl/C9shjdrrbrPFyweF9)
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Figure 10. Demonstration of Diffraction through manually designed double slit

2.4.3 Diffraction through Circular aperture

The far-field diffraction of a plane wave incident on a circular aperture is often referred to as the Airy disc,
which consists of central bright circular disc surrounded by alternate bright and dark rings. Such a pattern
is mathematically represented by Bessel function of first kind. The schematic of the diffraction pattern

through circular aperture is shown in Fig. 11.
Z/),
0,
/

Figure 11. Representation of diffraction pattern through circular aperture

Airy Disc

Figure 12. Demonstration of Diffraction pattern through a circular aperture by making a pin hole in an
aluminum foil.
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The actual demonstration of the diffraction pattern using a pin hole circular aperture is shown in Fig. 12.
The pin hole was created in an aluminum foil, using fine needle.

2.4.4 Diffraction through Rectangular aperture

The far-field diffraction of a plane wave incident on a rectangular aperture of width ‘W’ and height ‘H’ is
the diffraction patterns of a single slit in orthogonal directions. The intensity of the diffraction pattern
through is given below:

1(6, ) « sinc? (L/Slme) sinc? (HHS%) (4)

The schematic of the diffraction pattern through rectangular aperture is shown in Fig. 13. The actual
demonstration of the diffraction pattern using a manually designed rectangular

Fraunhofer diffraction pattern

Screen

Aperture

Figure 13. Representation of diffraction pattern through rectangular aperture
(https://images.app.goo.gl/ktU4akBgrVsrovN36)

Figure 14. Demonstration of Diffraction pattern through a manually designed rectangular aperture
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aperture is shown in Fig. 14. The rectangular aperture was created by placing two single slits (prepared by
blades) perpendicular to each other.

It is to be mentioned here that in all the above discussed experiments we use laser light, so due to the
high power and directionality of the Laser beam it may harm our eyes. So, it is necessary to follow the
precautions of handling laser, as given below:

o Never look directly into the Laser
» Always insure that the laser is not pointing neither into our eyes nor into others.
o Laser should be turned on only when the alignment of all optical instruments is done.

3. CONCLUSION

Concepts explained in class along with visual demonstration go a long way in actual understanding of the
concepts of Physics in students. So, the present work is an endeavour to design and illustrate the phenomena
of reflection, refraction, total internal reflection, interference and diffraction of light waves by using
materials easily available in our surroundings along with a laser pointer which helps in bridging the gap
between delivery and actual understanding in students.

All the experiments are simple to demonstrate and give visual understanding of the fundamental optics
experiments. Therefore, demonstration of actual experiments in classroom provides the necessary tool in
enhancing the compatibility of teaching and actual understanding of the concepts in students.
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I measure the progress of a community by the degree of progress which women have achieved.”
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ABSTRACT

This article is the result of a research study [1] done in Delhi during 2017-18 to access the political participation of
elected Dalit Women in local governance. For the study twenty Dalit Women Elected Municipal Councillors (Ward
Members) out of total twenty two and eight other non-elected representatives also were interviewed. Sample
selection was based ‘Pre-decided and fixed’ as the list of elected Dalit Women Municipal Councillors for reserved
wards or areas or seats in Municipal Councilors of Delhi (MCD) elections held in 2017 was available with the
concerned authority and MCD offices. The objective of the research study was to identify the
constraints/barriers/obstacles and challenges face by Dalit Women elected representatives during and after the
election in the urban local governance. The data was collected through the field survey in selected with the help of
semi structured questionnaire and direct interviews were conducted as method of data collection for this study.
Analysis of data was done through coding, tabulation and interpretation against each response with the help of
excel sheet and finally findings are before you.

1. INTRODUCTION

Direct political participation of Dalit communities began with statutory reservation accorded them in the
state assemblies and union parliament proportional to their population. Local governance has however
gone a step ahead in making provisions for Dalit Women and other women in the rural and urban
governance structures with the 73" and 74" Constitutional amendments and Acts in 1993. Here Dalit
Women enjoy 33% (in some states 50%) reservation within the Dalit reservation at all levels of the
panchayats and municipalities. All this is true to a considerable extent, but as far as the participation of
women in the political arena is concerned, a number of constraints like caste discrimination, economic
dependency on men, and the restrictions imposed by socio-religious institutions have severely limited
their participation. In our male dominated society it is not that easy for women to come out of their homes
and make a nick in the outer world straight way. But this is not the whole picture. So, through this article
there is an attempt to present a real picture of Dalit Women’s political participation in local
governance or in Panchayati Raj Institutions (PRIs). This article is divided into three parts. First
part deals with the caste discrimination taking place in the areas or wards of the respondents and their
experiences of caste discrimination. The second part deals with the political participation of Dalit Women
Elected Municipal Councillors in local governance. The third part of the research study highlights the
opinion of the general people who were not elected as Municipal Councilors towards caste based
discrimination and political participation of Dalit Women Elected as Councillors in Municipal
Corporations Delhi (MCD).
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2. CASTE BASED DISCRIMINATION IN DELHI

The low social status attached to Dalit Women by Caste discrimination and untouchability functions as an
opportune reason for dominant castes to discriminate against the Dalit Women and accordingly devalue
their abilities as persons. Dalit Women elected respondents in this study described the social context in
which they live. The grim reality of caste discrimination appears inescapable. Caste discrimination and
untouchability are not only present in most of the rural India but has adapted to new socio-economic
realities taking on new forms urban areas. It is prevailing everywhere in schools, teashops, working
places, public places and even inside the political institutions higher to lower level, everywhere it
presents.

In one form or another, caste discrimination is still continuing everywhere in the studied areas one
and one other form. Denial of or restricted access to water, temples, public offices, health services,
discriminatory treatment in schools are common experiences of Dalits. Untouchability is prevalent in
many forms and most extensive in the private and religious spheres, and least present in the public and
political sphere. Dalits are still not allowed to wear new clothes, sunglasses or foot-wears or to use
umbrellas and ride bicycles.

2.1 Residential segregation

In cities and towns, Dalits are more likely to live in close proximity to dominant castes. Since caste
segregation is continuous apart the changing circumstances, the study reveals that in response to question
about any residential discrimination in Delhi particularly in respondent’s wards, 70 percent Municipal
Councillors accepted that caste based residential discrimination is still continuing not only in rural areas
but also in urban areas like in Delhi. Only 30 percent respondents denied about residential discrimination
in cities. On the question of residential segregation the response of all the respondents who said ‘Yes’ the
response was, “All Dalit Bastis are separate named as Harijan Bassti or Jhuggies.”

2.2 Caste based discrimination: faced by the respondents

Though Dalits are entering in local level politics through the reservation, they face caste based
discrimination. As a result, because of caste exclusions Dalit Women are placed more in a
disadvantageous position and experience inequalities and exploitations in their everyday lives. 90 percent
Dalit Women elected Municipal Councilors accepted that they faced caste discrimination in general as
well as in political life. Only 10 percent respondents do not have experience of caste discrimination as
now they are ‘Municipal Councillors’.

Some of the respondents also shared that as they do not come out in public places and most of the
political work done by their male counterparts or other family members, they are ‘SAFE’. The study
reveals that as a result, because of caste discrimination Dalit Women are placed more in a
disadvantageous position and experience inequalities and exploitations in their everyday lives. However,
it is expected that social change may come by securing Dalits’ basic rights through laws and its
implementing authorities. Though untouchability is abolished by Article 17 of the Indian Constitution but
this is the harsh reality of the society that caste discrimination and untouchability practices are still
continuing. Lack of awareness and resources, less courage to fight against caste discrimination make them
silent and even more vulnerable. Even many of them do not know about the acts and laws are in
existence, to prevent and punish the practices of untouchability as well as caste discrimination.

3. POLITICAL PARTICIPATION OF DALIT WOMEN ELECTED
REPRESENTATIVES IN POLITICS

Political participation refers to “any voluntary action, successful or unsuccessful, organized or
unorganized, episodic or continuous, employing legitimate or illegitimate methods, intended in
influencing the choice of public policies, or the administration of public affairs or the choice of the
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political leaders.” [2] This kind of political participation requires a larger level of mass mobilization with
very clear understanding of one’s socio-political context, a vocal and committed leadership. But women
operate in a closed social system where they are subordinate to their male members in every sphere of
their lives. The situation of Dalit Women is worst as they carry a triple handicap- as women, as rural
persons and as Scheduled castes[3]. In fact, political equality is meaningless where the mass of the
population suffers from poverty, the continuous threat of starvation, lack of health and inequality of class,
status and power [4]. Having such a kind of understanding of political participation one wonders whether
women as a category have the required level of political participation. Whereas the role of women
changing from domestic to global perspective have been considered most important to the political life, it
is the area of socio-economic equality, liberty and decision-making where they can make meaningful
space for themselves.

3.1 Entry into politics

Bringing Dalit Women into politics was an act of positive discrimination. It was the pressure of laws,
especially 73" Constitutional Amendment Act, 1993. When asked to the Dalit Women Elected Municipal
Councillors how they entered into politics, they gave multiple answers. Majority of them, 60 percent
replied that it was possible only due to their personal interest in politics. The personal interest came just
because they have political background of their families. Most of the women, 30 percent entered into
politics due to influence of their family members or pressure from relatives. Only 10 percent respondents
gave multiple answers as they entered into politics just because due to family and community and
village’s influence or advice, and personal interest. The most interesting and surprising fact revealed in
this study was that ‘no one came into politics due to reservation’ even though their entry into politics
was possible due to reserved seat particularly for women.

3.2 Political affiliation of respondents

When enquired about their political affiliation, everyone has association with political party. The majority
of the respondents with 45 percent have association with Bhartiya Janta Party (BJP). 25-25 percent
respondents have connection with Indian National Congress (INC) and Aam Admi Party (AAP)
respectively. Only 5 percent respondents had association with Indian National Lokdal (IND).

3.3 Participation in the political meetings

100 percent Dalit Women Elected Municipal Councillors maintained that they always attend the
panchayat meeting but they take help of husband and other family members to know about the meetings
and other related information about PRIs. Sometimes their family members, husband, son or near
relatives also accompany them to the meeting place. According to one of the Municipal Councillor
Sushila kherwal, “Women are not treated equal as men in politics as well as in other field also as they
have no choice, most of the decisions are taken by husband or other male members.” There is big
number of the Dalit Women elected representatives who attend panchayat meetings and also involved in
Panchayat works. It is notable that high liberated Dalit Women Municipal Councillors are more
independent rather than the women who are only at home. Thus, the study shows that all the Dalit Women
Municipal Councillors attend corporation’s meetings regularly which shows that now democracy has
become participatory than before at least at the grass root level.

3.4 Role in decision making process

When asked how do they take a decision or form an opinion on the issues related to their ward or areas,
25 percent respondents told that they take decision independently. The majority of Municipal Councillors
i.e. 75 percent told that they take decisions after having discussion with their husband or other family
members. The study reveals that ‘Though the Municipal Councillors are elected, they have limited
participation in decision-making process and politics as well. More than half of the respondents were
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unaware of the mission of MCDs’ work and having ignorance about their responsibilities.

3.5 Support from non-dalit representatives in discharging duties

To the question how often they got cooperation from non-Dalit male/female representatives in
discharging their duties of corporation. The representatives were initially not forth coming and hesitated
to answer but after some persuasion, 20 percent of total respondents replied that they never got support
from their non-Dalit colleagues and 75 percent of the respondents stated that they got cooperation and
support very often from others. Only 5 percent respondents accepted that they get support and cooperation
always from other non-Dalit Municipal Councillors during discharging MCD work, duties and
responsibilities. From the above stated data it can be said that non Dalit people do not want Dalits to be in
political system or could not watch their rise in their social status and position in the society when the
reason/s asked to respondents for non-cooperation from other non-Dalit representatives.

3.6 change in status of respondents through political participation in PRIs

To the question what type of changes took place in their personal lives through involvement in politics,
100 percent respondents told that their social status has been improved and getting respect due to their
political status as Municipal Councillors. According to them, “We are getting more respect after winning
election as Municipal Councillors.” \When the Municipal Councillors asked how they were feeling as
being a part of the Panchayati Raj system almost all the Municipal Councillors maintained, “We are now
feeling good, as treated special. Earlier we were nothing. Earlier we used to get shy and hesitate going
in public and government officials, but now we can freely talk to them, discuss the problems of our
areas/words.” Now the position of women definitely became better after entering into politics. Now they
are in position of learning and would be able to face such types of problems in future. They could play an
important role in women empowerment.

3.7 problems faced by respondents in PRIs

To the question what type of problems they face while discharging their duties they answered in multiple.
As they are getting interference from administration as well as officials in PRI, gender discrimination,
caste based discrimination and adequate resources for developmental works. 70 percent respondents
accepted that they faced caste discrimination and 15 percent gender based discrimination during
discharging their duties in Panchayati Raj Institutions. 10 percent respondents stated that they do not have
sufficient funds for developmental works. Only 5 percent respondents accepted that they do not face any
kind of discrimination or ill treatment.

Thus, majority of respondents faced caste based discrimination as well as lack of support in
discharging their administrative duties. Some of them had explained that they were being felt as
untouchable. As being representatives of the public when Municipal Councilors asked about what types
of developmental works were going on in their wards/areas, they answered that road repairing, housing,
drinking water facilities and sanitation facilities were the major problems in their areas and they had been
trying their best to solve these problem. According to them, “People think that we are not doing anything
for the locality which we represent. We want to do so many things but they do not understand nothing is
possible without support and cooperation of officials.”

3.8 Role of respondents towards women's representation in politics

When the question of women’s political participation leads to women’s empowerment was placed before
Municipal Councillors, only 25 percent respondents were agreed to it. They told when women enter into
politics the mindset of the society get change at some point. In their words, “Though we have less
knowledge of politics, getting respect in the society. We, as women political representatives can play an
important role in protecting as well as exercising women’s rights, equal opportunities for them which
would lead to women’s empowerment ultimately.” Examples of Ms. Shiela Dikshit, Former Chief
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Minister, Delhi and others were placed by one of the Councillors. They also mentioned that majority of
women were elected in MCD elections than men but it was very surprising that 75 percent of respondents
explained that no matter women are in politics or at home as their condition remains same due to
patriarchal mindset of the society. They also accepted that due to only of reservation they entered into
politics and slowly changes are taking place as women themselves getting a sense of empowerment by
asserting control over resources and by challenging dominating mindset of men over women

3.9 Capacity building training of respondents

As this is noticeable truth that women, especially Dalit Women representative lacking behind in the
context of getting empowered for doing assigned work efficiently as they are fresh in politics and do not
have any prior political experience. Through the capacity building programs run by the governments well
as various civil society organization, political representatives can do better. Through the capacity building
programmes all elected representatives are provided trainings how to do panchayats functions and duties.
Also they have been trained how to make contact with officials and put forward their voice at Panchayat
level. The reasons explained by the respondents were lack of awareness or information about the
programmes or their male counterparts were attending the capacity building programmes. Study reveals
that 90 percent respondents did not received or attend any capacity enhancement programme or training.
Only 10 percent respondent attended capacity building to enhance their capacity to work efficiently.

Thus, this study reveals that Dalit Women Elected Representatives coming into politics are doing all
efforts to do their duties effectively and efficiently. But sometimes it is alleged that since many of the
women representatives are first timers and illiterate, they depend upon their men folk for conducting their
duties/activities and act as the proxies of their family members. However, the second years of their tenure,
the women representatives act as the proxies of their family members but gradually they are becoming
independent and take their own decisions regarding developmental works in their area/ward.

4. OPINION OF PEOPLE OTHER THAN DALIT WOMEN ELECTED MUNICIPAL
COUNCILLOR

According to the SC/ST Welfare Board Members', Delhi Government, “In each financial year funds are
coming for the developmental work of area/ward and the elected representatives doing implement it
properly. The developmental plans and schemes for betterment of the society such as Ladli Yojna, Bhim
Yojna for Scholaships, Pradhan Mantri Sadak Yojana (PMSY), Jawahar Rozgar Yojana (JRY), Self Help
Groups (SHG), Women Self-Help Group (WSHG), IAY, Sarva Sikhya Abhiyan (SSA), Swachh Bharat
Abhiyan (SBA) are also introducing by the delhi government. Political representatives are also doing
efforts to implement these schemes and programmes. Sometimes less educated Women Municipal
Councillors are taking help of their husband and other family members but this is just the beginning.
However, with experience they will be able to perform better, after all mistakes make us learn.

According to Sh. Rajendra Pal Gautam, Cabinet Minister SC/ST Welfare and Social Justice said,
“Women are also talented but there is need to motivate them to come forward and enter INtO
politics ’[5]. They further stated that some upper caste people do not want Dalits to come up and get
their equal share in the society and practice caste based discrimination and oppose the ‘provision of
reservation’ provided by the Constitution through which the efforts for equal opportunity and social
justice were done. Education is the only way that can create a balanced society based on social justice.

The most interesting finding came out during the conversation with the general people of the area
belong to Dalit Women Municipal Councillors was that in comparison to the general castes elected
representatives, the Dalit women representatives are better performers. The reason they cited was that the
higher castes women representatives do not mix with people freely and very rarely come out of their
homes to look into people’s problems. Their families are highly patriarchal therefore women are not
allowed to participate in public affairs whereas the Dalit Women representatives do not shy away to come
out of their homes and mix with people freely and try to hear the problems and also to solve them.
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To the question does the present system of Dalit women’s political representation contribute to the
empowerment of the society, the response of students and youth was, “They do not know anything and
whatever their hushands say they do. They are the nominal Municipal Councillors their husband and
other family male members are the real.” However, some of them said, “Their contribution to women
empowerment is in the primary stage. So, result is not much satisfactory but we are fully optimistic that in
the long run it would give the desired result.” In an interview Cabinet Minister, SC/ST Welfare and
Social Justice, Delhi Government said, “Although women have entered into politics but they did not get
equal status in male dominated society. They do not get much encouragement to come into politics. To
bring change in this education is only the hope” [7]. Further he stated that implementation of various
schemes and programmes run for SC/STs and women should get implemented properly. Also there is a
need to make aware them about such progammes and schemes.

Thus, it can be conferred from above discussions that there is a need to provide women with specific
kinds of support, which go beyond technical training. They need support to build solidarity amongst
women, through strengthening links between women's organizations and elected bodies. They can do
better for the society with more responsibility, support and care. They can raise their voice to get equal
opportunity and rights in every field without any discrimination. It is also necessary to strengthen
women's sense of common identity by articulating the elements of a feminist consciousness and
presenting it as the special quality of women's leadership.

5. CONCLUSION

The inclusion of the vast sections of women and particularly women of scheduled castes and scheduled
tribes in the affairs of decision-making and implementation of development programmes at the local level
governance is really commendable. If the government had not provided reservation for women, the
patriarchal and caste-ridden society would not have provided them the opportunity to represent
themselves in local self-government, the Panchayati Raj Institutions. Now it has been mandatory to
include women members, there is likely to be a change in the perception of the people about the role and
position of women in political institutions.

In conclusion, it is quite clear that when conducive atmosphere exists for women to play a leading
and active role in the decision-making process, the entire community get benefits. This increased
participation of women is often associated with better utilization of financial resources, increased
harmony among the people and prioritization of some important but neglected aspects of development
such as girls' education and sanitation. Bringing women into power is thus not only a matter of equality,
but of correcting an unjust and unrepresentative system and to give an opportunity to the Dalit Women
who have been oppressed and suppressed throughout ages. Involving them in the decision-making
process through the Panchayati Raj Institutions in politics is to make them feel inclusive. They too have
the capacity to make the future of the society and country a better one.
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ABSTRACT

“From Rousseau who argued that women should be trained to please men, to Wollstonecraft who maintained that
they should be taught to govern themselves, the proper education of women was a central subject of debate”
(Spencer, xii) in late eighteenth century. At a time when women were considered as mere sexual beings with no
autonomy, advocating a need for their education in itself was a big step. Keeping these opposing forces and
conflicting views in mind prevailing in Elizabeth Inchbald’s times, this paper attempts to delve into the then debates
around education, female autonomy and forbidden sexual desives. Inchbald’s revolutionary work highlights such
issues that her contemporaries grappled with and that she, quite vociferously addresses in her ahead-of-its-times
novel. This attempt would also try to place her in the oeuvre of revolutionary women writers who transgressed the
so called private domestic spheres and ventured into public domains to voice their concerns.

Keywords: Elizabeth Inchbald, Revolutionary writing, women writers, education, eighteenth century Britain,
religion, forbidden desires.

Elizabeth Inchbald’s first and highly acclaimed novel A Simple Story, considered one of the most
remarkable works of the late eighteenth century, is a story about the scandalous emotions of a young girl,
a Protestant, for her parent-like guardian, a Roman Catholic priest. To the modern reader it seems like any
other run-of-the- mill love story about the forbidden desires of a young female for an elderly male, and its
subsequent repercussions. But it is only Inchbald’s contemporaries who knew how dexterously and
daringly she intertwined, as Tyson Vaughan tells us, “such poignant and diverse eighteenth century issues
as patriarchy, sexuality, propriety, morality, gender, marriage, communication, mediation, repression,
transgression, retribution, salvation and ‘a proper education’” (2). The simple plot and storyline might
deceive the reader into mistaking this for just another romantic story as later problems arise in the
relationship, a villainous figure enters the scene and finally a resolution takes place. Inchbald saves us
from committing this error by giving us a cue in her Preface stating that, “a book should be read with the
same spirit with which it has beern written” (1), thus pointing out the many structural, narrative and
psychological complexities that the text is rift with, given the context in which it is placed. My attempt in
this textual analysis will be to unravel these complexities, place the text within the larger framework of
revolutionary writings by women in late eighteenth century Britain and see how it explores the public and
the private domains and possibly reverses their roles in the process.

Belonging to the esteemed group of Jacobin writers like William Godwin, Thomas Holcroft, Mary
Wollstonecraft and Mary Hays, all of whom did not originally start their career as novelists but as
political thinker, playwright, writer of political pamphlets and educational treatises respectively, Elizabeth
Inchbald also carved a niche for herself as a playwright. They all wrote in the late eighteenth century,
roughly between 1780-1805 and shared concerns, owing to the influence of the French Revolution, about
the prevailing forms of institutional repression that manifested itself socially as well as individually.
According to Dr. Anjana Sharma “Jacobin women provided an additional dimension by writing novels
that explored the numerous unspoken ways in which cultural and political repression took on gender
dimension”. (2) Interesting to note here then would be the choice of the women writers” own life stories
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as subject matter to highlight the said oppression. Inchbald, spins tales in her works inspired by her own
life but dexterously steers away from the confessional mode of the Romantics to avoid personal
associations using the third person omniscient narrative device instead “to promote the awareness of
woman as woman rather than just as wife, mistress and mother.” (Sharma, 10) So Inchbald highlights that
a woman’s role in society should not just be defined by the social roles that she plays as a mother,
daughter, wife or sister as an individual in her own right highlighting the emotions, aspirations and
desires that she experiences in flesh and blood.

The very first instance that marks the novel as revolutionary is its theme of forbidden love, embodied
in Ms. Milner who is presented as a coquette, a figure always associated with a form of feminine
rebellion, an individual who demands equal attention, transgressing the private space and moving into the
public, reminding us of the Parisian mobs and their demands for equal rights. This gives us a glimpse of
Inchbald’s expertise as a playwright in inciting emotions based on theatrical gestures and incorporating
that genius in her novel’s creations. Thus, as opposed to the relatively flat and straight characters of late
eighteenth century novels, Inchbald’s characters are full of psychological complexities. Because she
belonged to a group of novelists like Bage, Holcroft and Godwin, that Gary Kelly describes in his book
The English Jacobin Novel as having revolutionary sympathies, as being representatives of a school of
novel writing that puts across radical ideas of the Jacobins and being sympathetic to the French
Revolution, Inchbald’s work can be seen as ‘Jacobin’ and thus concerned with the possibilities of
education. Jane Spencer, in her introduction to the novel, says that “From Rousseau who argued that
women should be trained to please men, to Wollstonecraft who maintained that they should be taught to
govern themselves, the proper education of women was a central subject of debate” (xii) in Inchbald’s
times. At a time when women were considered as mere sexual beings with no autonomy, advocating a
need for their education in itself was a big step. The novel begins and ends with one concern- the
education, first of Ms. Milner and then of her daughter Lady Matilda. Both mother and daughter being
brought up differently are recipients of different types of education and thus meet different ends. The
verbally aggressive, wild, frivolous Ms. Milner who has an overarching identity of a rebel, is said to be
“young, idle, indiscreet and giddy” (9) and the only lasting influence that she has of her mother, Mr.
Milner fears, are failings and “frivolous qualifications” (5). Mr. Milner, thus, feels the need for a
corrective influence for his daughter, one that “will protect without controlling, instruct without
tyrannizing, comfort without flattering, and perhaps make good by choice rather than by constraint.” (5)
Lord Elmwood, thus becomes Ms. Milner’s surrogate father, but she being “a woman of fashion” (6) and
“a rich heiress” (7) and despite being praised for having a sweet disposition cannot help being vain and
thoughtless on certain occasions. She fails to meet the conventional feminine ideal. She is self- willed,
defiant of authority, fond of power and admiration, impulsive and imprudent.

Anjana Sharma highlights in her book “The Autobiography of Desire” that in Ms. Milner’s case
“sexual desire has an even more nervous edge because it stands on the margins of the taboo of incest”.
(110) Not only is she the first one to confess her passion before the man does but also goes against
“acceptable feminine conduct” in desiring a man who is practically forbidden and beyond boundaries i.e.
her surrogate father. In a first of its kind encounter Ms. Milner frankly admits that on seeing Dorriforth
she was taken aback as he was not the “elderly” or “plain” man that she had envisioned but, as the
narrator interjects “a young and handsome” one. This “reversal of the gaze, the ability to objectify the
male, to place male sexuality within the paradigms of male desire, are all original and remarkable.”
(Sharma, 111).But at the same time Ms. Milner has been encouraged to believe that frivolity and caprice
are attractive in women. She is the victim of an indomitable patriarchal culture that controls and tries to
tame her female sexuality which can be seen in her uninhibited expression of passion for Dorriforth, “Oh,
Miss Woodley! I love him with all the passion of a mistress, and with all the tenderness of a wife.” (72)
Inchbald sympathises with her heroine’s resentment of male authoritarianism. In Ms. Milner thus, is
manifest the disruptive potential of female self- assertion. She also seems to have a very strong hold over
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Dorriforth who in her presence becomes extremely attentive, “with a care and watchfulness in his looks,
as if he had been a tender- hearted boy, and she his darling bird, the loss of which would embitter all the
joy of his holidays.” (134) Ms. Milner, on the other hand begins to look like a scheming woman whose
only aim remains to win, as if in conquest, the heart of “the grave, the sanctified, the anchorite
Dorriforth.” (138) She regrets, “why did I not keep him longer in suspense? He could not have loved me
more, | believe; but my power over him might have been greater still. “(138) Anna Lott in her essay
Sexual Politics in Elizabeth Inchbald talks about “the power that Inchbald believed a woman could gain
simply by refusing to confess” (643). When Ms. Milner realizes that her affair has been a mistake, and
that she has made an unforgivable transgression in the wake of the sudden return of her husband, she,
instead of attempting any sort of reconciliation, guiltily flees Dorriforth’s abode and, as Lott says,
“refuses to accept as a punishment the constrictions implicit in a penitent confession”. She “escapes to
shelter herself in the most dreary retreat”, indicative of a Gothic lifestyle, “where she partook of no one
comfort from society, or from life, but the still unremitting friendship of Miss. Woodley (Inchbald, 197)
Miss Milner’s refusal to accept expected familial boundaries is revolutionary, and it places her in solid
company with Inchbald’s favourite dramatic heroines. Inchbald locates masculine strength in the power to
exact a confession that seems to be the favourite occupation of Dorriforth as he asks Ms. Milner, Lady
Matilda and then Henry Rushbrook about their love interests. She locates feminine strength in the power
to resist giving self-revealing or self- damning testimonies. Lady Matilda- on the other hand, an
innocent and passive young maiden in complete awe of her father, submitting to his every command,
worshipping him like a God and never challenging his authority -ends happily as compared to the sad end
of her mother who had to repent for her “evil ways” (10) Matilda is presented as an antithesis of Ms.
Milner and, as many critics say, as an atonement by Inchbald, who does not want to offend her readers by
portraying an overtly rebellious heroine.

The assertion of patriarchal authority embodied in Lord EImwood is also quite extensively present in
the novel and brings to the fore another very important issue which is the father- daughter relationship.
Inchbald portrays the relationship of a daughter with her father as analogous to the relationship between
humans and their Creator. Both Ms. Milner, and later Lady Matilda submit to the overpowering, all
encompassing patriarchal superiority of their mentor-guardian-father figure. Ms. Milner addresses
Dorriforth as her “celestial guardian” (21) and “promises ever to obey him as her father” (31) Tyson
Vaughan mentions that “Christians have always equated God’s grace with salvation and his abandonment
with damnation.” (4) “Ms. Milner openly admits that she is more attracted to a ‘devout’ authoritarian with
the power of moral judgement and pure virtue than a worldly man with the power of wealth and political
influence: ‘Oh! In my calendar of love, a solemn lord chief justice, or a devout archbishop ranks before a
licentious king’” (120) she equates Dorriforth with the divine and Inchbald tells us that she is “awed....by
his power” (82). Lady Matilda too, on being deprived of the love and care of her father since the age of
six, as a consequence of her mother’s “impatient, irritable disposition” (196) craves for her father’s love
and has complete “respect and admiration of her father’s virtues” (216). Simply invoking his sacred name
carries an incantatory significance for her. “she listened sometimes with tears, sometimes with hope, but
always with awe, and terror, to every sentence wherein her father was concerned” (218) she leans over
the seats that her father has sat in with a filial piety, touches the pen that he writes with and reveres the hat
that he wears so piously that it is indicative of not just a sexual desire for Lord EImwood but it also seems
that she worships him like God, her creator, the messiah and the bringer of her salvation.

This doubly articulated attraction for the inaccessible father borders on the erotic. George F. Haggerty
in his essay Female Abjection in Inchbald’s ‘A Simple Story’ says that “Inchbald leaves us no room to
speculate over the intensity of the erotic attraction that Miss Milner and her daughter feel in turn for the
imperious Dorriforth” (657) Milner’s choice of love object is highly transgressive and thrillingly taboo as
Dorriforth is a Catholic Priest. It is hardly surprising then, that their wedding day itself is a time of
mourning; in finally gaining Lord ElImwood, Miss Milner loses herself. Dorriforth on a sudden encounter

Yearly Academic Journal 58 Vol. XIX, 2020, ISSN: 2348-9014



Peer

Reviewed Elizabeth Inchbald’s A Simple Story: Unravelling the
Deceptively Simple

with Lady Matilda can only stand baffled and recall the name of “Miss Milner- Dear Miss Milner”
indicating a possible Freudian slip. Terry Castle calls the novel “a rhapsody of Transgression”. (Haggerty,
657) It is clear from all these examples that Freud’s demonstration about all father- daughter relationships
having a potential for sexual tension, called the Electra-Complex can also be applied to this novel. But, as
has been made clear time and again, in the novel that “although Dorriforth was a good man....there was in
his nature shades of evil- there was an obstinacy; such as he himself, and his friends termed firmness of
mind” (34) “the pious, the good, the tender Dorriforth” (195), after a passage of seventeen years, becomes
“a hard- hearted tyrant” (195). Just as his “love to his lady had been extravagant- the effect of his hate
was extravagant likewise.” (197) He could not bear the sight of his daughter as it reminded him of the
treachery and adultery of Ms. Milner. But, as Vaughan says, “her adultery may only arise as a symptom
of her greater crime: loss of faith in her father-God-husband.” (5) Matilda’s salvation, on the other hand,
becomes possible because she differs from her mother in certain key characteristics. Unlike Miss Milner,
Matilda does not once lose faith in Lord EImwood and her filial piety remains the same throughout.

Another very significant aspect of the novel that helps us understand the dynamics of the public and
the private in late eighteenth century is the entry of the woman from the domestic into the public sphere,
manifested in the novel through Ms. Milner’s participation in the masquerade where she is invited by a
certain Ms. G. This shifting of spheres is significant because of the fact that Inchbald writes a novel- an
extremely private work, while inhabiting and excelling in the public sphere of theatre and performance.
Terry Castle in his essay The Carnivalization of Eighteenth Century English Narrative says that
“Adultery, prostitution, homosexuality, incest and the defloration of the virgins were all themes
associated with the masquerade. The event became a cultural sign of libertinage itself.” (904) Mr.
Dorriforth, the honourable guardian of Ms. Milner objects to the lose morals of the masquerade assembly
and implicitly forbids her to go. Inchbald tells us that Lord Elmwood desires her, somewhat sternly, “not
to think of being there.” (151) Ms. Milner’s decision to thwart her fiancé’s desires and venture out to the
masquerade is baffling and a seemingly perverse affront to Lord ElImwood. It is the emotional bond that
she has earlier worked so passionately to establish that she destroys now. As a beloved she asserts her
wishes, saying of Lord ElImwood that, “As my Guardian, I certainly did obey him; and I could obey him
as a husband; but as a lover, I will not.” (154) she shows airs and says, “If he will not submit to be my
lover, I will not submit to be his wife- nor has he the affection I require in a husband.” (154) “This crucial
spatial shift from domestic salon to assembly room, from the predictable scenery of ‘everyday’ life to the
estranging realm of the carnivalesque is almost always accompanied by a logical discontinuity, an
incursion of irrationalism into the ordered cosmos of the eighteenth century. “ (Castle, 906) The fact that
she chooses to wear a costume “that highlighted her departure from the limits of proper maidenly
behaviour is symbolic. The choice of Goddess Diana- pagan, unfeminine, and empowered- ....is a means
to signal Ms. Milner’s rejection of the usual status of her sex as Christian, feminine and disempowered.”
(Sharma, 121) The carnival acts as an entry into the novel space of estrangement and moral instability.
The masquerade episode that, at first, appears to estrange Ms. Milner and Dorriforth, actually sets up an
ecstatic reconciliation and their subsequent marriage which, as has been indicated, is a premonition of the
‘mourning’ times to come. Anjana Sharma mentions in her essay Desire Within Decorum: Elizabeth
Inchbald’s ‘A Simple Story’ and ‘Nature and Art’ that, “Miss Milner’s sense of insulted dignity instead of
eager submissiveness, her desire to hold onto power even while acknowledging the hollowness of her
victory, demonstrates how far Inchbald departed from the conventional heroine by depicting a woman
who was far removed from the pliant and ego-less creatures inhabiting the traditional feminine novel.”
(121)

All this then indicates Elizabeth Inchbald’s attempts to quite vociferously pour out her feelings against
established notions of feminine conduct, even though, as is clear from Anjana Sharma’s title “Desire
within Decorum”, in a toned down fashion, yet for her times this is a step worth applauding. Her
contemporary Mary Wollstonecraft who was also her reviewer “castigated her for not providing more of a
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contrast between the mother and daughter and thus losing an opportunity to ‘insinuate a moral into
thoughtless unprincipled minds’” (Sharma,113) But Wollstonecraft’s insistence on the rights of women,
the critique of duplicitous dual sexual standards and the importance of education in a woman’s life are all
themes that find textual space in Inchbald’s works that pave the way for more women oriented novels and
render her characters the most realistic in the late eighteenth century.
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ABSTRACT

It is well known that polarization deals with transverse nature and confinement of electric field vector to specific
direction in light waves. Electromagnetic nature of light waves was established through Maxwell’s equations.
Polarized waves find immense applications in polaroids, sunglasses, holography, photography etc. Therefore, it is
important to educate the students in this field as clearly as possible. It is possible to aid physics education of
polarization by incorporating simulations based on Jones Matrices along with diagrams, derivations and concepts.
In this paper, we present an analysis of different states of polarization of light waves and the changes in their state of
polarization when these are passed through different optical elements with the help of Jones Vectors and Matrices.

Keywords: Polarization, Electromagnetic Waves, Jones Matrices

1. INTRODUCTION

Light is an electromagnetic wave. The coupled electric and magnetic field vectors oscillating in mutually
perpendicular planes result in propagation of light waves in a direction orthogonal to the plane containing
these two vectors. Polarized electromagnetic waves, though being very significant with applications in
fields like, holography, photography, secured data transmission, sunglasses, display technologies, polarized
light microscopy etc., are not easy to explain in the class. To elucidate the polarization concepts it is possible
to aid physics education in this area with simple computation. This enhances the basic conceptual
understanding of polarization of electromagnetic waves along with a visual expected change in the state of
polarization when the incident polarized wave is subjected to different conditions. In this paper, we present
good simulations in polarization which explains the concepts and provides a clear visual understanding of
the field. The transverse nature of the electromagnetic waves, types of polarization, effect of optical
components on state of initial polarization is discussed using Jones vectors and matrices.

2. THEORY

Though wave nature of light is well exhibited by interference and diffraction phenomena, they do not give
any indication regarding the character of the waves, i.e. whether light waves are longitudinal or transverse;
whether vibrations of electric field vector are linear or circular. Polarization of light waves is direct
consequence of its transverse nature [1]. However, it is not possible to understand the polarization by
unaided human eye. The concept of polarization is essential for understanding wave propagation through
many optical devices, like, waveguides and optical fibers i.e. optical communication. Also, other important
applications like LCD, TV screens etc. make it necessary to provide a thorough understanding of
polarization to students. Simulating the polarization concepts and experiments in class provides a very
effective tool to transmit the knowledge and concept to the students. The details about polarization are
discussed below.

2.1 Transverse Nature of Electromagnetic Wave

Maxwell showed that the electromagnetic waves propagate through the space entirely on their own, the
time variation of magnetic field B induces an electric field E, while the variation in electric field in turn
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induces a magnetic field and therefore, the electromagnetic fields can exist independently without electric
charges and currents. In vacuum and charge-free space, Maxwell's equations are given as [2]:

V.E=0
V.B=0
VXE = 98
T:
0E
VXB=H0€03 (1)

where, €, and u, are electric permittivity and magnetic permeability of the free space. By solving these
equations, we get following classical wave equation for electric and magnetic field:

1 0°E 20

EE—V E=0

1 9%B

2oV B=0 )

where co=1/V(jgg,) =2.99792458x108 m/s is the speed of light in free space. The solution of Eq. 2 is
represented by:

E(T, t) — Eoei(k.r—wt)
B(r,t) = Bgelkr=o) 3)

where the wave vector k is the direction of propagation. These equations also reveal that electric and
magnetic fields are not only mutually perpendicular to each other, but also perpendicular to the direction of
propagation, as shown in Fig. 1.

direction
of
propagation

Figure 1. Schematic diagram of electromagnetic wave (https://images.app.goo.gl/RsfZb7Vifn5Ln3xc8)

2.2 Polarization

Polarization of electromagnetic waves refers to the orientation of the electric field vector E. The light
emitted by sun, incandescent lamp or candle, produce light waves whose electric field vector vibrate
randomly at a rate ~ 10*s, in all planes perpendicular to the direction of propagation. Such a light wave
is referred to as unpolarized light. However, if the electric field vector is confined to a single plane by any
means, then the light is referred to be polarized with respect to the direction of propagation. The
polarization of light wave describes the shape and locus of the tip of the E vector at a given point in space
as a function of time. This gives rise to following three types of polarizations (shown in Fig. 2):
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1. Plane or Linear polarization:
When the vibrations of electric field vector or magnetic field vector are confined to a given plane
perpendicular to the direction of propagation, it is termed as plane or linearly polarized. For
example, if the electric field vector is vertical (alternately up and down as the wave travels) the
electromagnetic wave is said to be vertically polarized (as shown in Fig. 1).

2. Circular polarization:
It is a state of polarization in which the tip of the electric field vector describes a circle in any fixed
plane normal to the direction of propagation (Fig. 2).

3. Elliptical polarization:
Elliptical polarization is the polarization of electromagnetic wave, such that the tip of the electric
field vector describes an ellipse in any fixed plane normal to the direction of propagation (Fig. 2).
Circular polarization is a limiting case of the more general condition of elliptical polarization.

Circular (Right Hand) Elliptical (Right Hand)
Polarization

Linear

ar Polarization
Polarization L

Figure 2. Schematic representation of linear, circular and elliptical polarization
(https://limages.app.goo.gl/hMA9MgDGveN3GKLUA)

3. MATHEMATICAL FORMULATION

In this paper, we also present the mathematical formulation of the concept of polarization in a very simple
way by implementing the Jones Calculus [3], as discussed below.

Let us assume that the direction of propagation (i.e. k=k2) is along z -axis. The electric field is then
represented as

E(z,t) = Egei(kz—od @)

In general, the amplitude of the electric field changes in a plane perpendicular to the direction of
propagation and is given by:

Eg = EgxX + EOyy (5)

It is to be mentioned that due to the transverse nature of electromagnetic waves, it is sufficient to consider
the variation of electric field, as the magnetic field will always be perpendicular to it.

The relationship between E,, and Ej,, describes the state of polarization. For example, if Ey,, is zero,
the plane wave is said to be linearly polarized along the x —axis, i.e. horizontal polarization.

In general, the electric field is written in the matrix form with its complex amplitude as given below:
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Ex(t) EOxeiq)x
(Ey(t)) = | Egyeiey |e!eD 6)
0 0

The real part of the electric field represents the amplitude and the imaginary part represents the phase.
Therefore, the Jones vectors, which represent the amplitude as well as phase of the electric field

in x and y- directions are written as:
E ei(Px
0x . (7)
Eqye'®y

The intensity of the light wave is proportional to

1o (1Eox|? + |Eoy ) ®

The phase is given by ¢ = (kz — wt) . And, (¢, — ¢,) shows phase difference which determines the
orientation of electric field vector and hence, its state of polarization. Therefore, Jones vectors for standard
state of polarization is given in TABLE I and the corresponding schematic representation is illustrated in
Fig. 3.

Eo,,=0 EOx:O Eoy=E0x
Horizontal Vertical Linearly polarized light at
polarization polarization +45° to x-direction

E0y=—EOx

SR

Linearly polarized light  Left Circular  Right Circular
at -45° to x-direction  polarization polarization

£

Figure 3. Schematic representation of standard state of polarization
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TABLE I: Jones vectors for standard state of polarization

State of Polarization Jones Vector
Linearly polarized light in x-direction (1)
(Horizontal Polarization) 0
Linearly polarized light in y-direction (Vertical (0)
Polarization) 1
Linearly polarized light at +45° to x-direction 1 (1)
V2 M\
Linearly polarized light at -45° to x-direction i( 1 )
NASE!
Right circularly polarized (RCP) light i( 1 )
V2 \=i
Left circularly polarized (LCP) light i (1)
V2 \i

It is to be mentioned that, the second component of the Jones Vector for circular polarization -i or i
represents the phase difference of e 2z or ez.

It is known that, the polarized light is not produced naturally. Plane polarized light is produced by various
techniques, such as reflection, refraction, scattering, selective absorption, double refraction, etc. One of the
most popular methods of producing plane polarized light is the phenomenon of double refraction through
a birefringent crystal (such as calcite, quartz crystal etc.) known as polarizer. Figure 4, illustrates the use of
two polarizers. Polarizer 1, produces a vertically linearly polarized light.

Polarization of Light Waves

Polarizer 1 Polarizer 2
(Vertical) (Horlzontal)\
N\
Incident Beam No Output
(Unpolarized) light

Polarized
Light Wave

Figure 4. Schematic representation of linear polarization

(https://images.app.goo.ql/4Az2KcRrJLy4vwTXA)
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The change in state of polarization can very easily be formulated by the operation of Jones Matrices on
state of original polarization. The operator for standard optical components, such as linear and circular
polarizers, is given below in TABLE II:

TABLE I1: Jones Matrices for standard Optical Components

Optical components

Jones Matrices

Linear polarizer with pass axis in x-direction

(0 o

Linear polarizer with pass axis in y-direction

Linear polarizer with pass axis at +45° with
respect to x-direction

Right circular polarizer

Left circular polarizer

Let us choose initial state of polarization as Linearly polarized light in x-direction (corresponding Jones

Vector X = ((1))) In the TABLE I, we present the change in state of polarization, when initial polarized

light is subjected to different phase changes through optical components.

TABLE I11: Change in state of polarization after implementing standard Optical Components through

Jones Matrices

Desired change in

Corresponding

Obtained change in

Explanation

state of Jones Matrices state of
polarization J) polarization (J.X)
No change (il 0) (il) The pass axes are parallel or
0 0 0 antiparallel, so no change in state of
polarization.
/2 or 3m/2 (0 0 ) (0) The pass axes are crossed so phase
0 +1 0 difference of n/2 or 37/2 in state of
polarization. Hence no output.
/4 or 3n/4 The pass axes are inclined at /4 or

31/4 which also represents phase
difference involved. Hence the
output state of polarization is linear
with pass axis making an angle of n/4
or 3m/4 respectively.

/2 1( 1 l) 1(1) The right circular polarizer converts
2\—i 1 2\ linear polarization to left circular
polarization.
3m/2 1(1 —1) 1( 1 ) The left circular polarizer converts
2\ 1 2 \—{ linear polarization to right circular

polarization.
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Therefore, by using Jones Matrices it is easily possible to compute the change in state of initial polarization
for other cases too, i.e. vertically polarized light, circularly polarized light, elliptical polarized light etc.

4. CONCLUSION

Since, the physics education of polarization is a tough task, aiding the teaching of derivations with
simulations involving Jones Matrices goes a long way in accomplishing the task. In this paper, a
comprehensive study of such simulations is presented for specifically chosen initial polarization which can
be easily extended to other states of initial polarizations too. This provides the necessary tool in bridging
the gap between teaching and actual understanding of the concepts in students.
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3rqar v 3R 3R T 715 Hpr ooy W FEY yeR & Ak AGT OIS S {13
AR ATEIAT & Ig 39T A Sl § F 3¢ AT 3meror war =fge, Saw geanst $ir
T F ThIA FH AT ST oh| ART I &2 H hargl & ATETH T SIS ¢t deh thell
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¢TSereTor AIATSEr & gl MEYTAchIhIuT & ciiel TROT Bl § AT, HERAT iR FuR ATegA
& faer, e faea 3R e $r gfkar qul g9 & 3Wed §ATT FARR o s
T T SEAR ATEIH H THH e TR W AT g

ATIT: diehdd HI dld [AAYATT gidr §, SAdT & Jiafeised, Sieddl & fgdl &l TI&T0T aar
STl & 9fd 3REMAcd| fhed STedr SHEw o g & W IfFat $T gaaig g Srar g s
39 o8 & T golld 3 @ &1l 30 IR Rl $ft SRoT aer fhar I Td goAd A h
foT Sfter wHE @S X T Tl ARG # T & HAA Th 997 Felldr Toieiare g, e
IHTT: Slhdd T GL&Th THST SIdT g, Fifeh dlehdd & TATeled & e Tl &7 &
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TR & a1 IR AT § 7919 Td Fefel & FW S G AT R TF FAT &
STy & d1g WU & AGA ¥ Aoy, Ay AR sgawdr on) & S| MFar &1 afRca
% FI3iT FT AETH-TGTT AT & 6] diedh STIdfdee H 38h IJUHRT & Iq9d FHA
o B TEAT AT ST, HUAHA TUT STl & GEUGNT Hl Silelel Td 37 bt # 81
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IREIRAT gl FadTdT IIfed & d1g ¢ & Hounfas 3T TAT W=l @ 99 & GTHA Teh
I YAl Ud ITeldcd @M g1 Teh Foldl Ted & &9 & 98 Il TWHR Hl gidi=Ategr @
dihd FoR @l o, S Golidifash #Hedl Ud ogaedl & ATl T 3§h aifaeherar &g
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CART ST olell &l Accd Y&l lc § TqAT el I IEHS HA g1 SToAdT A1t ganr fvd
Y HEat F ufa gfafhar caad adr § aur e & 9efier sa9a &1 39 AR gur [Jffes
fawgl &1 T AT, W 3 Ut & AP & fou #9 @edar g1 3 & Ja &
saa@ﬁmmmwagaamnﬁ%,wﬁ:amwwmﬁwasmaﬁ
aar Afaar F1 haeaad el @8 dur IF TR W 8iaT gl Ad: 30 TR 9 Afsar Jar
I & HAFT IAT IREAed 1 §¢ e ¢

TAIT: T A9 Tada AT Aeraeiar e & 99 vd S\EaR ATEIHAT ¥ I 3UeT gt § R
dg TSI F TAF @A H HAcg M, Ao & fgdl FI T&T, TSR Afaddr Hl JaR T ALY
Y| afRTel Tsel F GARRT Fl T TURY GATST AT AATGH §9 8 eg Asielided Tt &
FE FL F A T g AR AETH HT ellhdd HRRA @ g PIGT0T UF HJedel &
3UGUT T Teh g1 AT oY AT Sar gl
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Q| ITdT T Al @FedA §, gfaue 3R @d Agcaqel § dfd 3PN T & e
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Yol &er &1 WA H AER SeHFT & F GEROT Al g1 Seure fAAar oa o 3R
fAFar & v T&d #F7 3R FTd AT A ol § ARG AT Ud Aldd HH T 2NyoT
R £ 8% IRUTHTTET TGS 3egaeyr AR FSeraR S Serar A g1 4 & 3T
faeRoT o Gollard)y cgaedr ®EA & AR AR & G @ TolT FAAHES JATS
H TSN T gaesT g1 A Ageldhel Holel J97 HiT &M gF| 38 W HEINS I alofd HA
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& SIPROT & USERT HEOT, 28 WEY), 2016 H o RO § & 39 @ faea & 3=
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el Falfte sl S arell #wT o, e 319e ofeiiodel Td aifdRfierdl & #ROT 3T T8
fRfFerer & §7 7 Sl S W & 1WA 3MaRISAIN & AR TE 3l 31T & Selcl el
ST §1“31TST $TNT Tehe T 39 &9 H T ¢@T o7 @7 ¢ ff dRA™T W3 & gHe] 3Taikd
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gefAeidr g9 T PSR fGTT| ITUTTHTr & Fle HAE H g T & Hg & Tl 931 3R

HATSIATE ISEATTR HT fAsherdl o QU HRAT FATST Ud ITT=Areniaar i fader, faqsom aur
e § #X fear| qeRes N off sl @nfar g gehr of| STere SRISEIRY, HEaly, Hgars,
ReFd@, FAEER AT FCAR & FIET &1 38T 3R A0T Ui FT dhed geal o9l
TSTAT3H, T2, FTHIGRI, GalTell, SHaRi HI de-Tare, BleAr-319a), VARl Jar g9 & 815 o
SAAdAT T JEfrd X G| AfSAT & J89R, GaR & AdiddH ATeEl, I, 31, dR, ST,
FATORYA & §oT Fepedl P T ol § FAAWTE H Jamd har| saar wo7a 78 g3m &
3TH ST 3cafad g 3871

THAPNA TAMRcIPRT A TATolh  AYAAIIT &7 THAT har 41, 3T I 39l JUT
TEIAROT FX Teh| Yolardl eFaedl & 3cUool E-AT Hedl Td HATSS faeeriaar &
STT-USdTeT T 3oThT TeTH TRAFT A 1 TTdFH gl ST FeIdrey wreg ot Fgr |
A9 Td AHF T qUr Yohafadl Hr Sefaeh NfAAt wr FHEEeT WfgcahRl ' geTwRn
fohar §1 1967 & <UTUS FHel HTaleled, Holgll Ud ATl Sl SIETEehdT &1 o g1 Hiaal
HOSAAT & ®7 A @l 3R Ggeha-Godld HaTell & YcFeTd: HRTTh §ol HTMGcdDRI
AT & SWT ST hdl 1 USlidT &7 81 $ &ol aTel TheuIel dr3fl Alaemel & arel-
FRAAT B YfAer, Aeguld, ARSI, Sarare & 39el A3t # @ g1 Tseifas el
T GoNTTcrdl & FHaT AdHEdh g, fagel Far & oher 7 i Fpfaa gl dRT Fiepias
Aarell 1 o TS HiddT F TU GAT AT §1 MUTARIS, TIRME F [GTCY FERATYT 33T,
FeR-y g, Helraad H Hiiederl e HiAdBit @ Jarder @ G & o areg ax
feam Afsar, faer qur efass & pes dsndt dael @ off 79 9RT & TWAPRI &I J9d
aur afeha T

I WIfgcd AT HJST TUT GHKICN HIATSIh, 3T, Uslelids FHAEBN & Feaitd
qifged 8, ST 1980 & ST Todfdd o gl 81 36 ORT & IYfAhdl Td 3R YA &
e aa Ao off fGErh & § aur sad gt siffca@a off e &1 58 afeer oo
# &g N & AR Fishd § Rl N &, 75 dEr & off| 547 HE&T §-3007 A, 30D
AT, el Yedl, AW S, Toless T, AT FAR, FAR fAhel, IATAF, HTT Fe,
TSTohael At Fafteiel Aaredd 3MME| §o1 TAADRI o $HUSAT &I YAl I 385 1@
fear &1 @aRe aRayr & gelfaar d@Rese §1 59 Aol HATAST A1 Hid 9= ==
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FI AT FATdT &1 FHPTOA ATRcTPRT o AT AYAATHT FHT AT fhar a1, safav o
3eTehl TR TECAIEUT A Th| YoNad! eaedl & 3ceel FEHT Hodl Ud FHAT
fagerfaal & Sra-gsara a3t et 3iffcafda wta I e gga @l AfdearE, o,
IATET, ATFAASSAT, ged IRER, Tl Siae, fo@id Red, 3reemadre, o 3R
AT GIel STA-cTaELT I A HHRICIT HMGcdhR HEHH AT &l THH HRboll A
el §U A AT SRA- fSeesl St 1T &1 Tg3R el eseraR 2 3regaedn o e
PR T A 1 g FAR WY FEa &
“FHgl ar dF A7 TRET &} W & o
FEl TR AT AL AT & oA I'6
dﬁ(dﬁ*ﬁdldﬁﬁaﬁmwuﬁwgﬁrﬁ?gw%’-
“dId 39 A § HeR T FHR T e
AT $ATT deold § PolUsT HI G|
F1s Al 7 WG, T AFAG S|
€ ¥ SieTcT AT & Hheegd & TGl 7
HASTCNA Hid Hdd THEIT 30 & HIY & 3HH AT Hl AT SaRT HIETAT g1d el
i Tehsfe GIRY Fael faRTer &tel & fow R ot X B1G8 Siefam &1 Soifead &Yl & ..
“STAdT Teh 3T §
S TSTHES STerrell §
33 I A Fedl Jfedr gl §
JeIdT Ueh GRAT §
ST Slel UgTS &l
s dis 37T &
Reelm Afedr & e
ifd T e 8178
THSTCNT Hid Pl AT T IHAT ERAT & N §| Fel-dhel dgdl dAedl, 33T 9g1s, 99
T T FA S JHRA g1 TAT & GAR0T HT S e e §, Slastarfde sor @
ATV &l 3HF TS g FAYT 3T ERAT AT § F31d &1 Sfeiehid wfdfet afed
UTAT FT TceTeell & Igl, a¥el 3THT ThlcHAd g&diar off §1 3urdeprer 7 €wom oF
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ARANT gefshdr @of & e fGar ar| Aemsle, sddR AR e S ARt o
3T SR, 37 ST, 3 AN & oAl T S ), AR F @S AT AR & He
Harer foha-

“FG, i, $og S AT §IHT

AT & HIg # el IS a9 H'9
IS TG & P ARTSR 37 ke § Y Aot & Tarel Jegat H RFAa Ham|
HHBTON HHuﬁWﬁﬁW%Wﬁ%lﬁmmsﬂﬁWﬁ
AT ATUAT dUT CHFATATT I HFIh SIPRT IWAT & AT & g 3HPT HIFdr 8 g1 FAT &
& ARG, a7 & ufd T T &R AR F @S a1 ¥ auieufy A 99 @er
HFTNT (TR T AT el gl 3TSd & deh Ta-37Ta AN Iar i A3t &r
Hfaar 1 AAT W@ qRESHd G & A Fhifh Hiadr HoT F e g B AT w
TIH T W& AT| TedsT d Haqul AfRSTSAT & Hidar @ Ggared I Hehdll & | FOd T
ghicash Hid SAFCRT HT TEdehdl Il 81 T6 S, Sollel, dellg Farel 3oram & 3R guy
I TS T Bl
WATGIATE!, YoTard), ol &l defehid el § Ig HGcAUNI, dciATe Gollardl saaedr 319e
BRI & T Ad & Hefed darcl 81 Fod Sl A3 dUT Holgll I EIMH §edT il
far STar &1 39 I gUFUS-HAES, Hhered, FTATENIRY, TeeaTal o 3 aEl FHr grel, A,
THe Hgal T &1 ¥ 3MToT I Hid o7 TAUNY SGEAT & &aed Y ol °EaT &-
¥ UeR I ICCT|”10
ARG W AT S T T T 8-
"l Tl §H OREAT &3 feell & 3@ #711

TAFICNT TTATRR el & @R s & O 3 w&ar §; F4ifF 39 ST st e
AT ¥ a5 AN & e 9 od urd H S YT el SRR A -

“H19 39 ST od a6 a9

a& B ST ST & 91T ¥

g 0 BIS & a1oT Y1712
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AT F1 SFTAAET FO€T AR Tl vd efaeardt # Ugar g3m 3R g1 ITABR
deATfereh Hedl Ud dq¥al & GURFIA g1 37c: 96 Yreiel GRERI3T Td H-IAI31 &l Gusel HXdr
g THFPICNT HiddT ITRIY T AT HT HiAdT gl Ig Vo7 &7 Ifarer war {ardr gl
A STAdT & g H Il T3S TS 8-
“gR §U RS SRT 35% 4@ o
3T STEE ST O B ITHATA $r|”13

A & 9fd IMYfaeh TfSC FHSCNA Hid AT §1 JH F FALT T S 3T HTURIAT 7
I AT, TE AL &l FEIPCNA Igl, SfAdAGe N FAIOT & T R IRFEUfS, aRaer wa
3TN T AR Rl gl FFaed 97 & o Ffaar § T &a f&Gar & gl
HAUSAHRIOT & &7 ISR & & AT ¢ Adgash i AAHS JIOM HI hFd A I
ITSTeT-

“HIAT AT 39T A § 18T Y I &

a0 AN, AL A gEdHr TET FEE gl

q gorad, ¥ YT TN e A H AR R

9¢ a7 ¢ ol R SR & & TF Felehl 1714

AT RGN HT FIH 21 ATFT & T, GoreT HIWT H HGABT T qOIRT § FIT T
HHTCN HIGT H #T9T Seh I & S ARG A A g3 I A A g A @ 3
AT & 1Y, FIA, Tgol, oieh & WY| Y2 Td & & g qUT 9T Ta o9& & o T TS
ol Tl ST TET g1 AT & 3H AR W HFAIA AlfecdPR 9T A g e & o
gfdeea gl ddlqmséﬁl?-ré?‘v‘aﬁwaﬁmwgm%lHmﬁﬁaﬂaﬁrrwqﬂ?—ﬁ?}
Fiadr-

“OY &@r 38 T W
HAT Yo § T8 el
gaa Jad FI Fgal &
3a0 gt @ B Qe
5ol aldl & o S
3IRT FT IST FE TR ©
X T 3T THT HTSTEr
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9 Hel T Fhell £1715

U Hieleld of AIfgcdehRT &l SAdT I USIAT STegiatge & STl HADCNAT FAT H 3fAHaR
g AT Foiel F g o1 T [ $7 Ffeed FT IR A et o1 fAafader
oTgl, Siehrageral 1 AR &1 Tg Shregera H3N GATT €t fohd ST Hehcd | Ig FHBTOT
AT T g §U AgHH Al ST Fhel & Hfecy FAF AR Ffoe & AT H Aofes
JhR gl THRICNA Fleg HI SIS dlodfeh, decard dUr Fifded S Hfadl & § ar @,
geTEr, TEfAAT T O 3 1RO H S R § A Tk HYOT $FUSS T el g3
&1 3ART FHeTeITT FT I Gﬂﬂ?ﬁ%"mwﬁmﬁﬁa@ﬁ a'g’mm’r HdeATeh, cITIh,
HEUT, &NHPRT TAT 3THHS §, ST [SHeealt T 9T JAdT B

g GHPTON FHIS &I ST ¢ 3% Sheg H AGHATT w161, Tg TH 3R FUT & Iaardlg
9T HiAdT FAET T, died m&véﬁﬁmmﬁﬁﬁmmﬁmmgl
HERT BT §U 3 g TATST H AET &l & FHPEN AMMGhR S SAAATAT B qfFd &
faeara aar &-

“FRILATET & Hicile glarel
3T FHHGN ASA & Gewerar §
ST oI5
SIeT JF H 39 @ dAdT & -’16
fArshiEa®T FEr el S Fehell & 1o 3MTST &1 SR HAUSHIOT &7 & ST6l faur g a1 a&q &
g fre & ARgF T W F T H @s ;A T AT 3@ W H FE A FE FAR
T | ARG Hid Il FolellcAs AfFd & RN 3o T&h & T A, We] Foolal 4
TEIT R &
qeaH:
1- JU  HIEIAR CTZHY, 3ol FAR HeTole, §.124, a¥ 2013
2- ofeleh SIIROT, AT HERIOT , .11, 28 BT 2016,

3- HAUSAHIT, Tollaer AT 3R Afear RAeyidsar, g.16-17, FERER AqdE), A afcerrd
Us f3EdIsged, av 2008

4- http://%www.abhivyaktihindi.org/snibandh/2007/bhumandalikaran.html

Yearly Academic Journal 81 Vol. XIX, 2020, ISSN: 2348-9014



Peer

Reviewed THTONT TREr hidar 3R sfAvS RO

5- FHHIA Hiaar R dicday, st Afgared, g. 15, Aol gerere, 78 oo, af 1996
6- STl THATTe #1ET 1: [aeTg 981Gy g, 9.79, fohcliaer. JehRrel, 5 ool ¥ 2008
7-  &rer & Affaeds: FARen §.59, AR US §9, 75 e, ¥ 1992

8- HYOT HITU: FAR Tdehel: §.38-39, TULHIIMUR Tehele, 7S e, a¥ 2000

9- AT -FHTRT AT .80, TsTehdAel Feh1ele, 75 feeell, a¥ 2003

10-  TgAR HERT FARKCT: FOOT FAR: .32 AThaAdl FHRIA, 75 feeel, I8 2002

11- AR FHE ATad, T.16, TSTTTel U HH, 7S e, a9 1993

12-  Haeh yae 3, Taerael o 1: faer wgiey [&g: 9.287, Jreifer ufcerrd s BEdsged, A
feeel, a¥ 2008

13- &Rar @1 MAHT ARG, 9.19, HARH U5 64,7 oo, a¥ 1992

14- RSl & HiAdC ARST: 9.91, CARTH TS T4, 73 feoell, a¥ 1992

15-  TgAR WG TATaell $ET 1: G2 AAT: J.250, AsThAel ThRI, 78 feeell, a¥ 2002
16-  HYUT HIATT: FAR faehel: .43, TUHT:ITUR FohRre, 75 feeell, a¥ 2000

(HERTTAT HATRTEIT AT TRFT, TEAT FOIT T8l TIT 8} Jreqgarener; fawar frafaqaery, 35a4
FET g F HIFT dcarediT H FAfAT g RawlT Fawrdy dard s afecy N agerar
AT TREXT: JFVSHINOT F Falfdar® Fegea Aler-a7)
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MEAR
& fAael FRATT 3 Fes @ 75 GRATIT & 6T & 75 T 73 A 74 GaR @iel 6T § STal
TGS GR #X I e HIFAAT W Tel I [ N q | AT YR S a9 dieT AT
oAl 8T Elf X3Sl ENFIFT § & [aE kel sq vh gak & W § & faEe @ ik
HHIST T dF Agcaqul deaRe TR & S & F FHIGT H U TAT HGH a=T AT 8 qege A H
& faael & ATETHE & I FiFT & qed F GHSA F G AT TIT & FAT e F 303 ARAT
gef & Sz F GIT FHar & 7 & Rt & vhgehiT AT ek H
et
famel e daier #ye, TS ITUROT YAl TehoUsll & 3l STRIMYfASAA, &
famel, snfeardy fame), seuaeas fa@eT, soR ey nfe & fAeewor Far Srar & o«
arfgfcas aR=at a1y § ar ALy escaed & &g FH 3 AT g fRFd FT FY ... e,
o, s, 3de gde, dfadd, T9f, JT9, Wa g5FHAl ¥ 947 fAver g fAew aiw a7sr
Remor ey Kids, aft & AR “F-Rar #var et T ar @AYy W o agear
FAFAT TR FAT o7 I 11 FIHTAITAT IT FATET FIAT FEAfdFAT G AR I T T
IT FEARFAT FT gar amaA72 39 P Ay w Ridd 70 Ou-RaR 989 ae-R[ae
oA 3 Jrelreer  HiAraT wer A
3R IYASAT & Fet A AT g At W AR # a g7 36T & B a1 gaeds
8] WRETT AIA3N B FhR A 3e¢ Yoaldl qohl 0 Tocdil & cafead aar faaey
3T T ggeier gy e @ ' f aioe aesfae afeanst & et # dud §
ar afkolr S 39 TRt A dIRear & gy AdT deut ¥ Y Sedr Eaaef
HRTrIar qar R dT F [AAfr F Ffeer gfFar F foEd gid § AP §d Fovar awa §
3ilv dear fager #vd #13 gar #t d ar sde aae § sa afEar A fawef Rt aEfae
areplaw Fufa & #h7 Far Fgar fagar & 38 FaAa #va 813 Qe It arfaa
garg I et st gEEEr I RYfF F v FT & T @I BeT AARFAT 3T gedf
#FeFRl JR dTRT GGG FT FAGR G §U 30 GaC W A& 9 GHFA #
FIRNer F¥AT IR AN FITNT Hdh A fvmd gifeer F dver FaAr4 avda: faAdt & qa A
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TEEIAE] HEPid & Woh SfAT-a dash, @9, sifa @ folor & @y @ g arel
feamear & Fuy Afgd ¢ O farum iR A @ @Es AR giEeTsa Fenfa
3R ol & AT & SR #F TTUR W@l 3R 3T 3MUR G3HHT 2NYUT el dlell cJaedT &
Romr RARuRT g 2 f ARE ¥ B BEd F wwed F e dwd § B o
deole & HY-ATY GRAY SEolEH A G deoll 3HA SNEhdT S b [adicas
ATS H1 & & 9fd TfSehior ST 1 A WJIAE BT & A9 @ a1 & & 9fd 39
TSRO T o FeaT| TRUTHAERT T & AU geNi qann AiRa Awest & gfa & a
fagie forar, aF heasd TAT-GAT W AHANSS 3eieel o Sed forar I AHegiele &
E-AFT & IUR §o AR & a7 e dfged & g & o glfadwat Afger Arfgcgsrt
J Y AT # gATS,F (e gof, JAffes gaet vd 3adr  gEEst 3 39 uia
fhu v Fust &1 TEaar & T Rar §) 59 deedt F I FE B oFar & A9 e o
39eT gIT T FHTAIT IR 3T IIHAOS &I & forg Tendr g dr sifaaifFa 7 gem #=ifes
Y &N & W a8 S RN H U HHfAd efochor & & a@ gdenjgafaT sfsar
gs i wifecy AR 7 R Hegrer Foch § “d@eaT d@eTr glar & av ar AmET T 30 doAw
a@a Fri@r efe qataE awd 875 AT Hegrool & @ 1 U faurehy g 4 g
e & & AT & 3709 g9 FaAe (S T d@e) e FHA 3T Sar g s
Hpfdd TfoChIOT W AGRIAAT Tl Hcll § ‘5 dG@H HelH 30T #V HYa fol@a a1 4
fAsmar & a7 aF Faa da@F giar § T [ & ol & W e gAIT HN RN & FIW 35
ar & 3k &t 35 8T giar g daw AT g FFare sak [AWT F9 T oa@e gy §oar
dg of@e 8 gSl & AC Wi H g AT ST § S 3edd M g e sh & S
AT & Heedl H gH Aeledol & TeAd §-"99T & gaRT AR 1 A7 HfdF fAFe gga
gwar & g zard ¥ v arics #1 FFHET & A F fv FFHT 9 e w e g
R & & @@at a1 g7 arerar & aig ) arag & & §97 AR 3@k o Hepst asf g I
AITRT WHATA 3uS T A Tl b g 319 s a1 g gy o Eief-s1raetr &t
& 39PR FAT § T§ & AT F1 wifasry exaasr & 5T & aaar & &oe $r amer
IS e TEIR Y § JE ®ROT & fob Farat arel g fordr g amar #El gfige o &
ST &1 OT Fehl R ST T Ao STl ol g7 R & 9 I¥Y U sfagrd § [Folm
R salter et @t 31 1ot & Rwal ov S s af@er B widen w8 Rwd rehjorth
IS T T AT g &N faASS e iR Afgey & & AlFd & G F WWifhd e @
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T T g T oEd d o f aefoseufa & usarear aRe 39 §u¥ ug digr #@
HfFeged fhar = &1 warg @ § fhg EN-AfFd @1 #T 99, N B AT &9 #A FER
e St &1 &, Tae v ag @uRa g/ & Ifad & T H YGHRIAT gF Tdhell 39T
qqofar # S Fehetr Ay Sfd 31fedca & The & HH X Fhal §,99 & I@eedar
foraeh 8- et fRaef &t & Saa & FAge Heasa BT AT F 3GECT ¥ HTEW ITAE
FAT § W IHFT 35T TR 07 g A& & & ghaar aof # Rl v g ae= I
TYIRYT FAT0 7@ & TYIF G 37 FRH & @y & & o Pufa ar &t #r qror Ryfa
# fav fFFRer 878 TN T@ & Ui ToWIdT Jfecied & kel & faared & Fea fawy avg
g3 & fa%ey ATt 3016, IMcATANRar i AR T & Jed Fed & AT F 3HfFew
31 § R 3myfaes AR deRiiel aeicl o7 WY § 98 9fd # &l 39 IR Ao
oIl § WRETT AIAN FeAT TV JUT FAGT H gl dlell g AHcIeR & fay &
FeH 38 P e o o9 gIE /AT & TUHRT & a1a & aF g g Tolatiaes
AT U GHAAAT HT 3T Tahreid aa & o9 ‘&t F grfas ~rg & fae gy § &
T T Jod FIANAS IAANas FlFd & Hea Fail & §eT FV A¢] TAIT ST FHAT'9

T & AT e dRgs fERumr g o & R @ & A gRaRe
STfcard, ande Feufaat & 3TaR 3o favg & e 3R A0 &1 3egsra &1 eite & o
2T RT aife & fr T aRfEafaar # 3iffcyed & a% g7 I § & Qg &
E3al & dgY 3o FATI0, A A A9eT gl & &7 I8 i Iea § fh -
Ao, o9, Sfd, FF & g9 gU ST & Rde W A gfAar # & A1 qayUA
T, 30T 58 UqadcAs sqae § & g [&3al & AaecaAs, Aaaaiaes AR 3feAar
HI TAET UH @ R ARG & Sgeald @ifoe o # off & @ W’ % g A
Fadadr A1 foler & o818 a% WA 761 §| F8l o E F Fiz A | UF T qGY I @S
gl Torad e Taaaar o orsTs & ey e §31e R areAs gfseanior EHoes a
faael Fr rerger o oY g BT § T AN FF dhRcAS F9 A Homr Srar glseth
‘TRiar vF Faed efewior & at v G aF gen) #T ad 3HA AT ger aret
8gH 7@l #7 9laFR Fvar § F #ElAet F @ oov v@r e did gk
RERFIT AT FN 3chiga ggfa & Hemar o # 78 ariag gov Rt gsr dev Jm
T FIET AFRICAF FHigledsT g1 dfew v Favy #AGNT efiewir 710 T-faad w—
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IeATeg ST aTell &l AT 3 FhRIcHS TGeT ol dlell I Ig Teh Sgak Siare & S gosit
T AT AARHAT g AcadicAs Tieehior & die Tieldr &

& fawef

FATA & AR “& Rl rear arfiaig go9 &t & T ABRIAS Ae¥1T F FHTE
& & gId FPRIAS T F Td el § avgd &9 & 3@ 7© J & @t 39 a7
I gATT ¥ g #F aeaIfFar T TAT GHIGATIHI F TATN FXe Tt gfse §711 MWOT
AT & Ui & Idam aF & JAd F en I & 9AY adg #§ 3w Ade,
McHTFAT, T IR, 3TEAT, AT d FAGNUSR T gl HI AT & TE “UF Hgled asis
& o gt awet gt At #F asIEI’ & e & FfF FwH TAGT A glar afew FHH
FATATT FT & FIH FAT §.. . GAFNT & @A swiRaiRe amEfas deeAiias i
drF e a7l & 9! AEcAqUf HAFT F dFY HT T & TF YOV F FHT HOFR
aigd?! & ... dFYl F1 FTAIA], FTHT F FAAA, T TATT F G4 &7 A GAGAAT ¥ HTAX
aiedt & F Raef ¥ 75 Agcaquf Ay & [a@r siftr ¥ fav sror & Rael & FfEa
gl & &7 # e 6T 8712 Wqadicas TioehIvl & Hefehel TG T W & HHA &Y
F ARG X & df ag & &dY § ey I aradr F 8 & 39eh AR¥AAT & AT 3marer
301U df WA HT wAig Fel S & FAJear & Toh °le o@rdl § ATATTSS HJelel 4978 ST
¢ freq TaTaeE,3RE &9 @ Ao digfoE e & TFdea rer & & @t et Fr disa
# weH € owd oF A & qffe westa &, & fBaef & # sferar & arr &
39H AT FT, T F ARl F1, sifdaca atar #1, N 3TF FIER F Rl X @@
@A # o3I gia T AT Fae GRET daT 8, JG A AT F g garT AT 8 TAHTT
At fE wq & F&@F QOf FAdt &7 @ oA aNG, HRAd, Tgd HcA-dd,
HIHREr & ARt F JrcHlGaTHt T FUFT Far fagr & "13 3@ veR T-faAy @A A
ST W3 & 9T A g 389 Fiod & T @t Jordr g1 Aqedcas qarst &
o & far saw ¥ Afds Amcs!, geae Ata  safRet @ wAse g ggEe @ el
3Efe & Bl e F ER “FH fawef & F w37 F dwd Frad wE@d w7 o9 §
HIST TF §F H9a aR A 9 AT IR HrEnmsHt @ an H o o st aea § ot
dd HFIHAT fAaRE FAANY &7 fa@r gar & g7 @ & v+ & efse & at a7 & 7 &t
fasrel @1 FdieT I B 14

N A H geoiA F gASE & AT ARON erare ARSI TR W e el IR’

"CAIIT HT Seoll Wl & ,"0F 1789 ) I F11a..... GO HRA A AT IHAAGA I F1
ddl STggieiee ¥ &g 1829 #H FAt gUT FT Frge! favlr f3we ggell aw & F HfEdeT Fi
AT & w7 H FAFR AT SNRT 1848 A RAFT Biew i 7 agaal # EqAE H
HINAT 300 F GoUF F FI... A9 1867 H FieT FeHE AT ganT R s # FH
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& AAAFR & [0 JEAa &7 AT/ ... FIFd w7 & IRY geare vw avg & R damw
¥ 3we vw N @ faeg & & 3cdizaT F1 vE wowr & I qEd N FeE FlAT F s
vw H FAadd WRT & a gEdt v & vF H a7 HN Jpemee F qgY ArAr15 Tl
fAome & giea o & A e v gy & @ § & A st @ae ik aiftcr @
9g AgcaqUl JTIRS IMUR § S & F, TAS F TH A7 Teal AT AHecAeq & a6 &
fSas far & sfewrer & e 9% FaWRa 8,f98d Fadadr gA ear 3R 3Edhr fRaifaa
HAAR RN 1 g Berm 8| s deot o 3 i oo & gu e A Fwech &
“F faeref 7 FoE & AT 9T GF VE 8 WAT FAR U FeT HN [ gfAar & g & a7
EAR FHT # T & a8 GHT Il Tdilas FHTIAE HlRE IR Fepias @k 816
& A & faeg Rde & @3 3doih 960 IREH A g, S Aqadicas AIanst T ger
e &t f3ger Far §,37 W garferdr @ oemar § 6 3nfeR a4t ot 3me  Shaa @
SIS WAl T FET 3T Uil FAl 3hT AT B Fod A 38 WHAcHS T H 3Helshidd,
RMAT g @gfd w0 fAeiia AT foar S g2l #osg & &7 H 3 3ifecdca @l &
ARRT ST §23R Fa8 #fUs aieiy Rufa agr 3 § o9 & foad sga affant #
qEVATEl ATAhAE 1 Slefdehdr W & Jeafdeg o9l 8,30 3o faRT W RIS
& fav & ot & fanAd 1 3HAardar ey gidr § 3 sufed off e faeg Riaer & &n
AT gew gaed [”iaa § Fife 3@ faeg fr aas T3 fr g 379 g 3cdisaT &
Al @1 a1d e el qatog & aivid gar g & oAt & a@fedl & welr 3 @
TIcagleTal Td WAl @ dist @ #iedl # ol gody &t e Ay 3 v § ehfaad
T TSRl el 1, IR 9T alel TERIEE Fehiol Je I@e arel gefesiiadl &
HATT FT FeT 8, faFwel a1 IFAT ART & AT HFGAF TEH FT Fqall d€ F FAT
) JFEAGT F 7T § T A7 B RE dafE N At §717 T FES F Al Fwa
T 6T ATl dTell HT Teh IX Hgled! TAT ol ‘HWoT HI HiST W 3T fTUR HTer
TRTREN &7 &7 FERd S & yyA o RAETER AT TRT Segla Aiehas &
TEET A 3TF AAFAROT W 1T A HT AT Hd1 | g deat & gARY Adelm
ST gl & gA fafhd g § fn & e &1 v uat RqedricRs sgaedr & geadefor
O e § o quw uel & &1 [fufd aRTEfd @ q#adr # See g @A@s= &7 o §
[afe gt ot B & A W, S e rRifEe 3y AR quee geft, Aty der
BI3HAISH, Ta 1 JEVAIET AT & 3efchel alelel arell § 3aahl Hiod & fav Fuy oa 3m9 &
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faftrse & ghar & oger Riaa & Jae & Far srar & & &1 3ifaca 396 3ifemar
3 #iasT v WHR N @AY & 7o 7 g TNfaAd & R"ad 3 5§ a7y #v eunied
fohar f& §AR AT Hod aEd:AlTd Hed o1 gl [Aadicds Hedl & 9&T 7 §| TS 4
e@r gHST AT fF FAIfF e aredfas T@eg & faeh ) Eifaeast & wady e @ &
& g H guy fhar ot A fr a8 wwr 7% ffcafa Av aRveT a@e e oer §
ot & oo ey 3RET FY 30e @ERl & ais & & 39 YR & [J#e & Areaw
¥ & e oufaoRfeufa & vy & Ridd #Aqa @t §3masiasd 3R 9=t & o3
qIRaRe a HAISH, qTRARIS TLhT 1 fAAV0T Y9Il § 319 fAoial W el 968 &
urel 8, Fhd § fb dfedl @ & WX gId 3 SHTDRIANNIT & 3§h Hldd & T dder
gerl &1, o & famet & SeA e |

o RFe & &7

& & & faAd & $g A TR S AAd § & B gEse & v giauear S @ ar
qait H W Fehd § TUH a9 cAfAIR AR gefieidr B o § S Tarderd § geNt & &g
b el AT ol §,STA-3eTollel ‘TIY-36H l Feildl acdl § W Ig O wfdemmare &t
Y o hael JeN egRT A T <arT o gdlcATied T AT fohar Srar & [gERT @@t 3o
wér-fordifETat a1 o Shaed # W 3R Afdshar & @@ #Hgcaqol § $o¢ 9
il AASAT H NI R ST & IRUTATTET & GIS & g7 AT FI WRT & ATH
W 3 I AT afch FT TRT W 3G WHET A FA § AR 99 & e
AR I HeehY o IRAR & TG &I G IWel & TIH Hlchl ¢,9¢ [asae & & & a=d
SIS AMSOT o SeEr T BT & MW T F § T g ReTaadt fr e ot e § o
39l gRAR T qTeled D907 & fAT 319l g 37 IER &t § faseer § 6 awor & faw @
g |9 g § 3R DY 797 A T 3eUR &g TAS FHodIoT gRT AT H T AT 4 1
PRI Il & PG AfeheT SeTdhl & dgdﬁmﬁ'msﬂWaﬂﬂTﬂWEﬁFﬂgﬁ
grell T 3T SETAT SATcT §| 39T g4 Ueh U & FATS HI MaTHdT § i T3 I 38 &8
UET I UL 3HAT Uk, o, HA-AETsh IR FAUR 3q AT & &0 & TUMT el
o gged A FEIH AR UffR I A I I A AR GOl R o Hodr ey
IPAT F 3T W Feoll W AR AT & 77 gladt & s@ o Fat 3 aiv a8
fFar a@ a6 T @ g @last # affa & afla &... 3a% fav bad &@qd aer 3a@r
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fBarFargl # gfdFar R gfaFar #1 AT BT 39 TaaT & ART FHGT 31T Ter @T &
I HIT ... FFar Rt anffie 3 armfas qer &) galdt aat & ab gaRT I8 FeT FHIT
faR¥esy et RRYeR 3l For Aarae #eeT dvgias wawr e sgear amar #18 3 e
HiFd & T A o9 g4 T faAT 7 a1 ad § o 66 U § T & T 9eW wer
ST HFd HAT & AT €Y g,50d deh olfflsh MUR W gl dTel AR, 3TFATAT, 9o,
faega= @ Fare a1 S glFd @ el 3ryar T fAHS gAS # e fewe #
HIH FAT TQIM Fhifeh 3T T &¢ & H 3R AMVor Fr R gdr §, IRGR F o 38
T ¥ e WORE #F o quet T & aded TEar ¥ Safh ©ff RmdEede ftwt
1,30l v fRer AuiRa & & & du¥ 3o wr g Afdwdr & 17 9 ARAHST
T A& o grer i gfdAfd T 9 AT e e oot wch §, “afd ) avaeaw Andd
ardt st FRIst fByar smer st vt JaEt FT T T & e fyAr qr@s seerl
ZarT e & ot aredt ardt & ... GO TF aedt A & W aw & T E
...... Fedt & FoH & & I W Hga Fotar IR a9 S aaa § .. dRa I F
SToH W @ a1g R 1 AN Fra FT gRhor g gt STt §..719 T faAY &1 Ride e
fF AT A FIT W 3 T[T UA FAT Q@A § I8 98 U HUA HHGFAT &
Hecd H Ge THY A FoNLASH, AR g, #9ar §ofa & ool SR &Y &, 39=ir
HREAAT 3R cFfFdca 1 AT T W R, gHIYef a7 77 § B vE & & aid a9
HYAT G 3@ #¥ ag @t & @A Jid § ab geu & ar-ary v Igwtad By st
FAFAIA FTA20 THAT Tg AR AT g1 Sirar § b 0 ARAhar @ & SAER T
ST St & geT T HAGIK Rl g o Ef-faad ik 3ed 3 weel d1 geg giuRar
s 3¢-F1C & & SI3ar @ AWoT & I S ST &8 & Siiad & gRar #T g@egrsit
38 SeH @ ARFEH g AU Teldl & IRAR F AT GWeiarsl & 38 HASN
S & faare St ST sEer 3¢er § aRar i darfes deumsdt canr & o & [y
TR T FEAT F ST §IT & Fevehr aredfas e & oW H glawr & faw & @
W S0 @ | AcedeAs FATST &3 & T&ad dfdded & @A & fav w3i a5
graur a1 ¢ar o v Aed wfeAar & v e s § O 39% w@adar @t
TITCGAT FEhY APRIcHS AT & & UgoT e Srar § WA A 3 8 wop™ wHATTSS
e qey canrt AT §.9eY uaT # § ##7 4Af & HFAR qev 50 INal & grr gay @
Y IHTBT Fal AHdT § I &Y dlc aFar § & v 997 Fv 5t aRFFT Fd 5 FFdt §
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I ypalg a7 & &5 & #r 39 ofd F g A ar gHued B § ar aReg2t
sHEHAIOTAT & HROT & I Rem o T ShaeT A FhRIcAs & § Garfad 7@ X a1
W afew IRaR & FEfors Afdes TR Fedl & AF W &6 RN Geg ar geér &
TE 3 MR 3adT & Yor ol 2,98 398 AT H, AFdd & IR T § 3mer o
o -aifadr e sl At & s @ e § wledl & A 5w gl # gar @ & a3
3gaT IN TTT T & FR TIT HEIT Fegla & fad & an vad e N gHlGer g
& Fgdlel RATT #) 3957 & aFT 3T AT § F FH I 3GR ¥ N I FIHT H9A BT e
I FHGT FT AT 397 grT A @722 safov O & 3us ufa 39e gRaer F ufa 3me
HRFRT & 9 ARES gl AT &Y 8, T A 3w g i e @ g,
AR, STAgT, AAAAT 3 & 37T TNIAAT & R FI S ¢RI Tl HIdT &
asht a5 faAd & aradr Rufaat & s=r oren et q@ee & FROT qew @ 3rer
TehHTT QU HATAT ST §,51dfh g8 - o TRIGAA M IgeAc & aellehe] X ol IRIN
et - & TS T F AREar F o oade 3 wr ¥ Efawd & vaeh g @
ST I |

ot glFa

& AT T THATT Ageaqul TaTAT oed gEA Aled, fheq Se dh Ug-dicAs AATSS
e & Seerd gl IREMAFT GHT ¢TI R & TaR-9aR & Fibd & 77 &6 geo
g & &1 NP FTadaaar o 981 § ofhad aRaR, @A va faae ot S¥ume (Sier 3me o
T gUEd AT 3N GidfARcd §) & T @ 3R TaATar ¥ g7 A g[8l AP Hlefed H
a1d & oY a8l T Y TREIT Y Aear § dAfed S Y R A IR # & e ke 3g
THEder St §,faseer § fF W F iR & S owoT R T 3ae ary gy § 39
farer e & a8 A HGA3T F FRoT FIN o WeTH FET B urhr §| AgedYy @A, aolifear
goth, WA g a1 e fFera e & RFadert 3 e fias & S-giea & fav dud
frameh-Agfra & det 7 Ehde & gea & wea 7l fawd & &g 7 § O Awlda i
# FEUT A T b ART T AT W 3 sAfcdeh Hedl @ ST ST § SAdieh ag Flel-3cdise,
Bl 64T, ot 4T, SellcehR, 3ieTalg MY GROT, U, FHd 3N & 39« S§ T A
TR & AU 4§ W IAHTAT HSPR TEH § 48 W AU 38 FWHR H & &I AT &§
AT arel 9 @oar § & adiRe deut F o AfFd awdt ¥ wdiq O 9w d6y
SAC eE-Hiod WA 34l # g o 38 Fu¥ @I, 3qh JFd & T w HeTER® #
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TAEN 3 FAlcATied HYET d16T § Sfafh AR Afad & 7qo AfvE ¢ Ao @ wdEar
39 T Tt @ @ a AR g, 386 AT o faRise At ar ges gary e
foT a1 " |

T A T AR T F @Y 5uF QIv @RE) FEt oF A = R, et o
A 1 faflse @ wgw et & aF RA% & AF, 3@yl uw faw & RAww ¥
TR T HATS & Gl SR FGF & e, &4 T A UIed g a0 §7oih T H 386 fav
O T U5 @1 § FGF P YA A 95 6T & [0 oV 3G Hrel & doredr 3R
e § 39 T A QU7 & 38 Faft 3ol HfEAar a1 AFT & v Fug 47 7 e gzr
fohg o QoW o & &1 Fol o ool A & S 3R 39 P, e, AT, We e
faAwor & JoFa Fh T @ & I A S QA1 I vF QT HAF 93IT F AEA §H
HIIAT FT 5t REAR 6T & gr g f3 &7 ‘dierat areft v sied? @it 8. 3q# ofarT
Teft TF ART FIT & HGA AlCF 7 9T A A ARFT AT & O Fa6T FE A B

AR & & weieRl o wat gidt & at geer & wEaraH  wH g3V & Mav @aad i
ot & ‘& v@r § ww HT FIT &Y 9% [T fAr Fre23 9y WA T % aRT @ w@fiw
&Y Fui 3N rfFaEl & faAVel & TET ASd T & % Gdiea & SIS Tl 3HT HeJSAcd
&9 He-HC F GA o3 &aT § 96 @ o FE o Ol 19T ARE] Yeded Hed of
gaar S sfaaat g6 @ saer €1 39 it @ HEw 8w F v & e 9w i
e T § HIlT fare [adarsT & & faet & dax iR T4t giar § oas &g 7 &
AT F o g1 &[S FE o FANST & U FERIcHS AGN| AgrRAT FAL FEA 8- FH T @¥
FT HAFR HIA TAFY ifad @1 aeel & 7 daar #1 Jld qasw qor gidver awge! 8
FRUT J§ Sld TS & #r v 7 3 =7 F¥ AT FerAT § TYT 39T T @B W $F RAT
ST & FUT GO FT HPIT ¥ & 3 Jord F7 3@ @ & 3¢ 36 T 3F 34 F A W
T dic dar24

ATrAT TgleT T Jcdeh Tderliel dlcaral & Aled AJadcHs AT T Ao & gl &
ufSorai 3318 §fheq 9 Rl Feer aliare e gew faelr &t §| @ @en, ofad ar
Uil glel T aTc 4eg ¥R ogel H gl AS §. Al & AR AN & o
aEel & T FAS WP ST g3 § 9W 3¢ 3aR W o & T F oA IR § g
AP Sed F 3TeiG AT §| FW 387 & foIT Tg dUHIAT R SR 1| o Aaey ara
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IRT gadT A 3N o ST B UF Tdd AfFdcaed e & 3R sTor AfFd 3R daweu
d Y I el R bl § 3Hb ged AR AT o1 R [T & 38 J7sg H
AT o JgadT &N Y AfIse geR & e Y 389G FEQOT IfFded F AT A h
A & Heel A ARON 3mrarel Mool Sk dech B G ArawAst & &l AfgAmfsa
Y 3eThT SlefRiehdr S Hawee fhaT T “Fdlea & dgHT AN F AT FiF o1 T 8 FHFAT
& 7t gout & fav 78 aaw FfAF 39RT FEA & AR FT AT FAT § FUlT & B &7
& Har WIT Fig Al FA HN @ TUr Fv A AT @A & FYT T F averen IN
ygfa #t & FaT aF Raqy T g @ qwdt § Ryal #1 o AT #va & Rar ik
Fig #f TH.....dRT 7 FeAt FEIAT F ITYT FXF FET AT ... A [T TFN GOU) F T
Fgrar & 3 §PR HaAT Raal &1 dlgd agrar §25 S T Aidded & Hedihd HY A
AFATH § A U Eicd N BIA S GINT o TG 3EY Hid WEH § g8 HJSIAT & GRR
#H T gt § O A GASl & X & A RNl & @Y SRS A HET BT § AfeheT
Rqeeicas GATsl # T Fer a9# aof $ W & 3R Fer & 3R 3 o 7 afFaT 5=l g9
¢ o F s Rgemcas gy @ R & @ o Sad o RAEd s @ e @
SR FETAT & WY TER FAT G, FgAT RAeeT FEd & adanT dthwrer wAear § 54
3F FAF & & IR 38 AN FT §S8 IR HHAT FT FHE HAT T Gt A aqer TS Fo
& Fafdd YROTC G § & aXAT FAT F qgd @Y [@IAFA26 IHR AFT SHA
JRAT & TeoT TSR F & FAT F1 Aerh yfaAfd 9998 R-OGRaR i AAEr I
THEIoT fF @retq oot Infe InfE TRl Hr 3AR W v glem| S Ted H 3 Tleed &
RERITT HieThl & o FoFc gl g9 S 3H G & HET T aEG T BT § oA
ool & faw i o waArs i erard AAsar #F & a2 § | T T/ & I AR
FHERT FE F AT T T i F A W E25Ee B Hheda W A I
T &7 & grau fRar § 3R I8 greaue [9seer & § [ & dader & fav dew o
TGl 81T 7 HUA Hf¥ded & Flgd F AT R 1@ §T FH AT W e ad qaa §
G FAR HRAT Ft T AART & dier @ & dt T ITA T F 30T F §T GER)
P GrETT F FHFR FG TA FId & T AT & FAT T F TEgd T Heaora §eu #
HENATT FHPR Y Al U G FAlcAS FATGT & d§ Tdlldd AT gl ol SR F1
greie va FAEIHIA T e Al #r gwt FAfAHar & s¥ g3 & 27 Tgiadn gee § fheg
31T 8 9¥Y AARASAT g Tl A & IANHOT Head F HeTh dF R T & drih
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3 3cUTG [ehdl 3§ 58 Feigid & Toid AHATSS @ A i ang| & 3oeh Afed &
a1 ggor o7 foFar ot off R 38 el oft arafRar & =gy forr amr 1962 & v T § &
“JH #S AN gue, S9 UsT gART 3TN | Scfail el fhed gl & drasig s &
HiFT T Fa Ah ol g1 A 31T & SR A o forasr g § 3 MaFR & geb-Fooh
et & o fohE g 39el o1 T@ & glolfehed qoW gl ¢ fh “gfar g1 Smeehr <iue 5w
SIFERIATTIT 285Ta R &2t &1 g off Ty a1 gfcRIe | a1 aeied 1 Teepia T
A F T FA8 W g W & AT & F SeTRE I IET § &7 o9 & §SAT, BT, T,
qogs S e 3o At & A @ & [Pecex S ¥ G aRumEeass &
fagle,3a% Facaar & fAv el 3feAar @ 3fedea & fav Fu¥ 3R AlFa f wwer 7
SETEh g1 @ 8| 98 U Y & 3 A v IR geieisit & Fikd wgddr § e
AT G & 39T oY & AT fohan| wifh AR I @ UG FoR & AT dfow RNl
$r AR ¥ C@ell § 3HA HiFd sl d@oa § S g8 Sl ar we gt & fav 3@
Sliae 38% 39a A0l & 3muR W AEIRa gem weel o @ e amw i @i & o
39a 3TcATARE & faw |3ra: & A R off & & gfaay 78 sfeer s ”Rida-Rar
¥ S aAe i Aed gl & fAu qaR W@ § 9 SO, T, HAGIAT B ST HE
AE § A FEY RO & A Hfg qEE-dT ¥ § 9% sedcwe W g 3N @l
yatargl & HiFd =g &

3F FiPd JA1H IlT HfFT

HafFd # E-Fa & Fhevar # da-AFd @ gaRd & 3§h A 3R aRT ®
STeTegIohy =T Tesl ST a7 §|eg A & 9l & YFgHTIe il alc Freaasy a Sy
R | FART YefUSldr qev aef Fifh qadicas Hdpfd ARSdr # & F80 &R @Y
5H HiFd F1 ddeor @ & Sl Fehal 3TH @ F faedR Hwe3d oerar § & «w& a7
9 3F W FIF HOFR T8 oAt F w7 A a7 [AfewT dFw gidaw § aur [RaRaw gaer
& fv Fa@d goT I aifa & AT RAT .....[3F FHST AN FEAT FAlA ¥ Gge 47
FT AT GgAIFY 9G] TAT9T T9T [T FAIT F) TG A% ¥ Jrelt HfAard T&r Hgr
AT HN HeAd: HATGIIE TG FIRGTE] dTHal F GAR ¥ G AARGT 3 A ager
far29 9oy Sg-HiFa 1 WA, Fpfaa & @ & & @I § W & A 5@ defa
ARG & T §¢ T & 3R SuNararardl FEpfd # 4 &1 SUR Tl dTel 3HSNROT
& T A o AR sEHT AU A @M R, I T HUA AA-HA R gl dlell AT
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Fcdl § HFT TEN & THF S hed FAST & g@A fdfAfcd w1 E & FHHd a1 Fga
W 3H oSl & UL A dolld A Sl foar aram Arfolfehed 3T Fredl & WEGRITT ATICS!
N Aldr IS Y IRAR & & FeHdl @RI N I (6 deH Al drel) IH W
fedTcHs cgagr o § sl o] ffam & faer & FefeT soid & ofehed e ot 3r@ert &
AT Fo7ch § & qeW 30el oot o T gl deltd Ihear e A Aol geelt W dedf
o e § 3 f ©F o7 Tl ARF It ¥ HFd g et § Al 9 faae o
FEATHT 9T 92T W Xl § 3R T F Segf ot A deoll & fav fAweT & & # dgag
& Sliget a1 FHEC@ishar 3nfe T FE TeoT @ IR FKE fGavar @ g form glfSEs R
AT I daTigeh HEAT T Gokaollchel el Gl [Elocd &I YW 3feehiclcd GEROT T
diset 7 Arre AT o 35A7 qfFe o W@ & e A J FH1 qrEn’ I Faa ¥ el
aref}, aR g7 9e N Fed gu Fal aelt dg7 AHPR FH FRT TAA ... 80 BT 7
FET o7 3 8T 4R §ax¥ & 67 G177 Ga¥ & 4F 9 93T WI5T #7 &¢ A1 Fa¥ & Ga¥ HHR
P qRITIT F FIFT] Foald] aaT &7 AIT HFR Ga¥ 8] 39 RN ¥ AfHar AT g, 57 W
Tt P ..., AL P RgET B dat A grER damet ov fe ad @ v st # gav
730 AT §H T WSS Fo & R ¥ W & fAv gt #1 nfashr g3m fheg
FAR 7 38 3T F 3RVF oFal F TPl & A7 W a7, 7@ Afdwar e & s
fear sz aEdar SR FAT § FF gH A 8§ FUST H W F Sl
& foU FHF 7 7 M g TF § &7 RN & Wors 9 dsr Afgery T W @i
fAderdr § ar agl 36T & AeAar oI fhelt o gl Afderansit & sigr Ssr aran|3ef e
& & A & et A FRAfRS Qe e fHr wiRfcas 9w Oy w1 wa g9 7
gIUEy & o Ell &g W A AfSAr 7 vw T o9 e gor get #r Afger § 3R
0% 1T Th HiddT T ol FaR Taa-hax & Ifd 31aRT & qUIE H IET ¢ -
Feav! FIe gt FAR FT

g7 gt A Rar waer i I ¥

&1 gt AR ageT & TR

Foife 761 Taar gAR qigfaw #

gFeRT faga)

fasm wecdt € 6 o Fav geflav § v T § @ e Jew 7 dler T & BRU fEddH!
FApare Fav #F T F IFV A T @ dodt §1 I FAR AgfF (FHA-gIT i) &
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&9 A ¥dT F w9 A 3@ @ 8. W R #1 & d@a gw Faw aw qgq gHr 8 Aol
HRAT FHIT HN Teeaenel! Feptad garT Ryal ov ghr a3r o7 §fRAar #1 Havor arR-arw
g T 8 sw AT yfAar ¥ S Ageaeas qArT # sy sl & dg F qHT
e & i RE & & dae A s JTURYm # g # FT gEF #1731 T F 3HA
O 7 THHR FA,Hloed F,aRT F,50aeT Aol & aofracs Ao § 7 FoT & Heo
# TRASFER  Ager et Fect § F F adAT AfAHIr FEEAT § 39 &7 AT & §
Ife 38 edR 7T §EfYr I I FT FHD AT € J qId aqer et & & data
YR FGa & & aXAT GHST FT agA AT fAZ]"32

T @A W T dlel ARGT #H TH 3T ¢ hsaal 35Tl § Sl 30 HHAA Seldl
gerdiifeh sEA E T 39l deT & Jold & AHfARed Jgl Asteiiae iR AHATGIS 36T HA
I gld § & 3R # Mars fowdr g5 &g & Adrell $r I A’ Ay, At #r
I K8 oA 8« T HRIT e are Fler T & FAT I F e §2 a3 gfaT atr & Far
33 qI TRAT I d7 fFaar Wi #1 @ @ agt 3@a 7 STt IABT T AT RETTTI.....
& # ghAar e & & g% gt & '¥ av & @) FHHAT g FET gl g Wil e FAR &
FAR @ A at AT/ FAR ITEIR F AT HFHT A T aF AAANAF I TAIAE
33T FT HAIT & ... TSN FAPT SEAATT FF BIF ddt & T RFHgRT ) a17 1t &1
oF & Afgerre gy st & ..o i waeAta A & at daw adt at daw 8 at aeifa
8 g0 &1 a7 BF FHSAT TRC.....THG-AHYG, FIHT FT HEX d@7 W Jt g3ar § 71 597
gt 91 &1 3 AT FF g FH-gIT G HAT HAT Tel @ qron § A v FiAA Te T
A @A FT AHT-IAHT @ d@d §(FHAwe, A w1 aw I gAT Aardly fea 9w
FadAd Raw o @33 TN &1 GATS 3% SHE § o gHI 3HS g=d 9fd aRar
e S @A & & o 39T & 3EH fAfgd @Efois TPR 386 3 Shaed & o3 o § o
T ITeIcT? S FATS T o g@ & HROT &, 3 @ sl g E off ar sdr Farst &1 3097 &
o GATST gl mae g7 © &1 aem & & Tl |ATST &1 Foefer &1 gdr weldr &

qifecd & & & 3fEdca & Hesl # SEEIRaT UJdT 95 AN I I dhed § b qd H HAT
ifeca #AfBygl & amr #7 a7 T qd IrYAF [BUlG F1 I GFT & ARAT FATT TrAHT
RS st @amer # & #F 37F AT & I GAT AdT GgGAT FAGT AT A 3t GgAIT FT
gefiw & FfEAar #1 gediw & Faal & Al B FFaredla 39 a1 FT GHd 8734 s §
ﬁmﬁ#@ﬁmﬁ/ﬁaﬁmﬁ%ﬁ%ﬁﬁ%mmw,ﬁmﬁﬁ
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ggdlel ¥ SIST B &l @fdcy & HeeT HUGR GHUG & Al 3USAN dilelel S GrEr
Hierell I $1a aa gu aifecy & Rif@d @ & 9fd serhar yfdger @Y w Aol 3rmrarer
feuvolt =t & “¥aT FAF FHHT 39 WA G AR FT HY FFAT T glaw fF FaF wadf
RS wlRewr # 9arda 5765 & siFcy! 9z v aidt #rered! F geW ¥ dT H Hswr arelt (AT
Aarer fAadt & &7 A dor #va §7 Fd F av F Glggdt F a7 & FFY dAAT F FAR
@ledt 3o Ram & qfa & F galeaifed axa #1 aEfa®s FiFla 9397 ab T@7FS
srad 78t 5 Rost & & Fer feid §T v # aRGaRt # A gfdaar fvak #t
TRT THETE #F FErA! St g T & we v Ao & J5 37 F et anfd F g &
faarg farar a3l arg # 455 R 4 F slsHv sarF €H F AFT FIM35 FEE AUl
SCATH W Hel AT HEAAT TUAT TII-TAST HT GiOld TR T Al ¢ [Feriarat
H3Rd ot @F 57 & s saa & dX Shaad o & 3R Hadas & aefF
HaEr @ 3R [{AT & Aegd ¥ [Py A0 30 JEa 3 R § a9 #d & af o
U A e Tl A gl 9 REd & @rg-any gt & ARy A o geora 3 @
83Tt FElelt T ARl & R F e A Fgd §, ‘AN G5 H HIR FIF AR &7 BT 397
ofa & AR @it & JN A 3% Fa a6 Xl § a AN R H 3w v G st gHGE
dar 8T it dfder s A gz # FIF ARET I9A gfd & dZHT HIN HIHEAT FT THAD)
& v RaaT dwa aeft it & HN 9fa ) ghae Qe & a@ar gags gaaal sidl 8736
mmm%%w&mﬁﬁﬁﬁﬁﬁmﬁﬁ@m?ﬁ%%
AT & -l ACIAT3NT A 3 AR o 39+ <AfFded & e & T de) § a8
YA Ifd cATFATT A T IWA & T AqAT T 7R AT Sl TNfaaet & Fg & ofr &
Y AT P AR FAT 30 IMeATFAT & Ufd TEY T30 T TATST G gar &y o
HATR HATAGAT T AT & = & g

FATEr HART Fr FAART F1 dT-H *{d@'@ﬁﬁﬂ?ﬁ?ﬁﬂ%ﬂﬁmmaﬁ
myfes & AR S Jofr F ugel YrIEle W IETEAd wI § TSI ART F wIER
Bt St REdFR #7 v FAT FAGA 7Y F A1 S Fid F Fedr & g2 & A
Rgwdica® qaear & Yaeor # AT &..... AT Freg & i 7T FT F@w Sxg
ITRawar # FRARFT # 3cHC FTOT FT RONA B.......(Rg)Hrer Ft &t Raefarl #
aE ANT St Tt & By FH F FRAT FT GET IABT F¥AT AT 4T H [T & [y
dar Tf@F FT FoT & FAF sfasy & asf A B 3wF A T FERIHF gl AT
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TPRIHF [alaA gAUT FET 76T T Her: Aol dar faaw #Agcaqer & 3¢ 6 Hf0F
Hgeaqol & 30 Tared? F gfd F@I F AIR FAT ART I9A g AT F v Famaw &
safAv Ted afda gia v Bt gER F arT T Fwdt fAFErd) aF @9 30 RPufa &
HoHE #A & AT 397 H AAAF &7 & IR FA §737 39 Pder, FEOT A, Foe
SN, HAT Hiferdm, 3N & ey AN qouT, Fgar e, AT 2T, FITe, Ts] Fo, T
UH E& 1 OrE Y ST O S 3O Fadd @ Il €, Selehl  SToRiied 3eH Oy Hied
AdeT F IR o S § IR FER AT HT A3 Iafdet Sy ATIEst gHR T@HeT
faael & ®7 F Tegd el F AT AST TR el § ol Ao & A & & A
HRPRT 1 HENYOT AT A drell [T § ST 3 gl & 6 |y e AT
T FIY AT FIAT B

frsy faaet 3R 389 53 wifecy # @iftcd & faqd Boleh § Irelee 3§ UH T R H
AT Fh AL G ART S 6 g4 ¢@a § & AR & 50 vpR & Fpfaa &
T FEEET FIAA g @t § o NS & 9@ FROT JE9ar 3567 67 g ¥ § o
T Y O A F R 9 F 379aT 99T S0 I@T IiEdT & o9 fav R o wde
faae’ 3R 3EH aRuRT i ag T & eaed Fe & OT AREE (@E) S dhRcHAS
3 S gl Usg FAT I ST Al T Ao 3fd oot & (o Rufa F g7 affart
3R faemell @1 U &1 GHAET AR IHAT Hol IJAUROT W Yol [qUR HlA AT ITaRIhll
FEHH Bl § 3a:¥g Ay Rfa § & & A & dax Seeset seadws@aar 3R
3 Fgcarmiah Fraar & S § HROT gIVard! W 56 Oy I TGHRAT ¥ AAr Y G
dEANEISE & & N & eV & FHeT AU A 38 A S § IR 37 ofd f Agrear
T FAT W@ & AT 39 @ Shaet T AR FAor 7 e & § 3Her 3 wfddc
ST e FEl [delleT &7 Sl & 3Tl Tag 39 Y gar g goarn, 3k sas /ol afe e
T oY g8 39l HREAAT & fAr fagy Y a AJaar @ i e &, dEHiss ddo- 9o
ST § & QA 3R & dud A a5 aRenwr & @ &, A% @9 A 3EE A @R
@i @1 ¢ o8l f Glge aR W S AT FRFTANT W g 39 AR woddh | 3
qey I 8 Ul AT ARfad e & gl awed SR 9 B A el asg
T F W § o A Arfgcd 3R @A @1 98 FAgcaqul duIRe IMUR § S ' @
TATST & THh 47 T3 &1 aear ¢ foas fow & snfdeer & goRa § &t & gaer )
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Wﬁﬁwmﬁﬁm?%mﬁﬁ%ﬁﬁgémﬁmmwwm
AT v ITeld =T g9 |

wet:

1-( 3R $AR $YA TAR Teol FHIR HIA Tsfehdel FehRIe, 2006.)

21 GHT AT fRE HIRr 955 77 SRR Fehrei  2006)”

3-(gefier o=y are Sefrs fedsY 2007 455 29)

4- Qo 3rrarer 3faga T HUAaT 3R Fa®T 264 ITUR FehRwe, §RATOM. (2006)
5-(Ferm #earel Sf3ar €8 &1 @rfgcy arder 1997 921)

6-(Fgefaram yawr sf3ar g3 wfecy aTfir 1997955 26 )

7-(FETEAT G ST T HFAT JUTHSOT JehreleT, a§ 1999. Is5 66)

8- EcdaR TN el T Felferdr TeTeheAel TehreieT a¥,2016 gvc 25)

9-( HICATA &I EaR W gxcdeh TM-URe Y25 SieTdclell Jehirel 2014)

10-( &8 # Hehfold dofdd HIN HT oIE Yo 98, 1994)

11-(FIcATT=T &6 A 2000 g5 115)

12- http://meraranng.in/pakhi-cover-controversy/

13-( &FAT AT TEaEr faaey A R ey IoihAd g 5 fGear 2002)

14-(3RA 39aT TIT e AT, R 39eT fv goo 149aTA RS Fehrre 2008)

15-(gReTeT 319 2003 ARON 3mrarer veh T faAT & Test F AP B war @)

16-(FaET T FATST R AfgeT &TAT UHAT Jo6 5 ToTehdel TohRIeT HHg 2008)
7+
(
(

17-(84, e 2002 ‘93T HAEAIT AT ol BIE-BIC T’ 31 AToN 373raren)

18-(F3T guT, geoll TAsTohal 39el a1 & AARs e 2009)

THTOTHT I[ocl ‘Teh T T AT e TaellaT 3idfer 2014)

20-(THATTTERT el ‘Teh T & A@eh GlaAT Faoirer e 2014)

21-(EHEET A FATST AR AT &TAT AHAT g5 101Tohael TehrieT HHg 2008)
22-(3R 3719 TT ofaT &, 3R 39 faT gvs 130 AARS JehrieT 2008)

23- GAGHARIS Golel STeAall el Tgacich 2015 T TER E& 9Ra R E1 67191 37 g g 65-69)
24-(FgTCET THT Y@ P HISAT TUTHSOT Fehreled, a¥ 1999. I55 69 )

25-Rifgolt  3rrarer T o TaoT 3R e IohaATd JhrRiA 2012 g 83-84)
26-(AT &§ 6T & HRAI T 6 TR WA TERe av, 2012)
27-(RIGARTGT, 7§ URT S[A-Sfems 2008 g5 110)

28- http://meraranng.in/reporter-raju-song-feminism/

—

8-
9-
0-

29-(URON 3raraTer T oIEeT Faoel 3R HehoU TeTehdel el 2012 § 40)
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30-(EHehTer, T T T 3R AT http://www.streekal.com

31- http://meraranng.in/pakhi-cover-controversy/

32- (Hgen f@egr A9 g wE § IR I56 6 AHARDS FhRrI ,2012)

33- http://www.streekal.com

34- (ENardr Arfgey A SEERaR aqddr goa 134 At ufseradt Us BEdegerd ,2011)
35- (ifgol 3raraTer E d@ed TaoA AR el 9 51 TslehdAd FehRIsT 2012)

36- https://docs.google.com/a/apnimaati.com/file/d/0B5q956xbqCA6YmY0SzdUYWVkKOEU/edit?usp=sharing
37 <Rl 3raraTer & A@e Faoet 3R Foho TsTohAe Fehelel 2012 g18-19 g 28-29)

(5RTET HeTTT FoG, HRA AYA-2 T Hie T & HAETH & 27-28 =7 2020 (faar; If3ar)
TGS A JHieAeTEA TIT TEGIAPT )
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qd HEFehTollel R 1 fafRIsErentor
e I sfagr fasmer
FITiEr FgTaedTerT oo faeafaezmer

rinipundir@rediffmail.com

MR
qd HETHTchleT HRA FT [ARISEIFRUT S Ga HETHIer 3 T3 qail #T qeal v 3ies! & IR &
g [eATTT @Rl § o & qd HEFHIoT EUTAIGIRTT I Sl & FHIIAA 6T & e HRT &i1gare
STl Ud 39 STiical # §¢ GHIST B Hehe U ST Ger v A9 FiaeqEs #T @it drbel d7
TS 37T/
qd AR eg T TAT AAETRAF FIeT & AT RS ANATT 787 & | 37 Uqsg H7 9T 39
Frer & AT fohar Sar g St 9l v ALFHer & T F FIT | TS SfAgRRT A gl
R Ud ALTdleld HRA & ALY HA-@ FUiRd & & v aoeifas wa Teadi
ATUES T YA R B Tofelifde MUR W qd ALTSele AR H A9 § F6itd w5
AT T #1715 & W ToPehfdeh MUR TR Frel H1 fAUROT g7 Fham ST Fehe Filfeh
sfaera dqut ware @1 3, aenfos, Aegpfas va aifite sEeamst & gt &
gl [@ eI B 9AE fAANAIIN BT S el F O W S Fhahl © Sl WicAdl Y
I ARART Siided & 3eleh ggil I gefad fora
grieT Tl & HEIHT @rmqmﬁﬂﬁa%ﬁﬁé?ﬁvﬁmﬂi’ﬁmwﬁagﬁ?m
fAAVATIHT B T A F AT fHAT §| Ieei FEAFA FH ARG T IiHAT H LA
aradt @& & AT & 3R FEr & & 8d @y #F Ig ulthar 3i0E Tose wrs & ol =i
HAEIYI & 3Hcdd dlel 3Uehle & fhU g
I 74" erarsdy & 1241 rdredl deh
1. 1247 rdTedr & 16 df & Jgol =i ay g
I11. 16 df erATsEr o 3id & 1897 AATSEr o 3id doh|
Vo g7 el sl & e Avant & w8 e a8 A g s aRd
ALAYI B TY TAAVATIHT FY T T RAT FATST WX EUN TUT 3ok YA F G8R
Wmmgva@qﬁmmm?ﬁﬁucmsﬁ@gddl@raﬂTmﬂ'g?TEﬁr‘;Dg'@r
fIAYAT3T FT 3eor@ Far & T3 e Toraer & 8 a0 3R 57 Tffc & 36 3cafa Hr
Jora Ut TSt F 36T § H ST Fehelr g

Yearly Academic Journal 100 Vol. XIX, 2020, ISSN: 23489014



mailto:rinipundir@rediffmail.com

Peer qd HAEGehTolled HRA 1 fafersérenor

Reviewed

l. Tl e ToTa & & AT 3R 9 EfSe § IAHr Icufy dr Joer At
TSEIASAT & 36T T HI ST el ¢
1. ¥egawr & &9 # gRade 3 #er degawdr H T Farides(Natural)
Jrfegaedr o o form|
. @SS #OR & [ wesr s @, oW qar a@kew #
FATATETEI(regional character) TISC & & 30| Ig T AT gfehar o f@emr
FACR AT [ 7 fe@rs & 3
IV. & f g fAVdl g¥dd A gU RAffled et g 39 dFeEt &6
9UTA(Proliferation) gl
V&l & a7 & afafafe=t off s defi(regional schools) & 7 & ggamel ey oFff & S
gl 3f3ar, ARy, aRuA ARAT 3R ALTcThal AT Joddahleld AT Alelehloll|
FAEGGMT yAE AAVABN $T Ggaredd gU ¥ o Il & ALY & IR & Teh HATAIEY
gfsham & §9 7 @ §
BT & asi & o FEESRI o Ul Ud HEFohiollel HRAT Sfde & #ALF a1 3@r &
fEiRa X & oY F 95 TREIT AR 3TN AererT ;T & 9T 600 §. F 1200 3.
a:m‘qa?ﬁgﬂaﬁmﬁwmﬁm(social formation)ﬂﬂﬂﬁ%mﬁw
Ao 3R enfie g i gfshar & ggaeis 3K Tose o & [T gFEdardy 3caresT
cgaEdi(feudal mode of production) &I Uk JdTReh HAUCS & & & Ye&dd fohar @ g 9@
ALTFIeNT URAT TSR [ & 9 U9 ool ot IRadal & AT rEfos
gT(feudal social formation) & FATEIH & Tse fhar| 2N, 3. FEEET o AHATTSS TR
sfAeTE & THIT FHAITAIG I Teh Hgeaqul T e 3R, TH. AHAT & FHAIAAE & 36T
@ A ¥ AT Fars & aRUTA F & F @ §
HRAT Side™ d@e & Yq@ f9UR & AR ALY HRAT Hodald I TG § Igol &
Urieedl #H  faeuA o1 IR ACIGT & URFS WOT H HEIG HARAT HiHTAG
A3t & Fedt & R S Fhdr 8| 56 HT & GHW Tskiicd, HANSS TG S
fAAYT3 # Feaaansit & Ao o THAT AV @ & g
Toleifas  faeshgreoT(Political decentralization):- 38 @&l & T I ofd (FaedT) &
fAREIRI0T U9 AT UT$ ST ] St 3T TR AT, HTHe!, HgHedl AR SH JHR
& fafftes guif & 3URPUT qur ey TSRSt & FHAR TUEN F G FoAdr g 5
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w@ﬁﬁgﬁranﬁmﬁﬁﬁmaﬁmﬁd?w%agw T AT & AEarR $ir
TE 9fHIT AT § g9 Y Ao Jegfd & AsF Jegid H TR & Aedd & g5 M Tg
gfehdl Hadh Tl W MR Y| S48 & T a1 e au & 36T 3R 3ed Tnfas
faFar| 7 afshar &TeROT 3R TSTIAHIOT &F aRT &l

8- FEIEAT F1 3¢(Rise of landed intermediaries):- $eieh 36T I HANCAT HHAT HHATSD
TET T U HAgeaqul fAANAT &gl ST Hebal § FHHAT HoGed Tl & Gl 3R
TahEIemoT quT -l & e H wHE uRadel § B H-HEIEY Uk THT ENASAT &
WASS a9 § S $H el ¥ Ugel &l el H HISG 6T AT SeTehl 3cqfd T &l g2ar &
T SST AT B 36 ThR & Gl UIecdehd! UTeilel ol H SEAU AT eiffies HEAH &g o
T g 3. 1. ICSUTEATT ATHG g2l A 39y T AY Wiy IRaAt & fAEar & 3R
FATS BT & frEEr # TOARA g9 # A § W Av ad # sfedar aur w
T g dur UsT I & 3NMaHd H Acg Al | 3eger geaafas 39 & &9 &
FeACT 3R e S Ieerll o 3oteh Al H Isieiicleh TAT & JEUAT Tl Il H HGRICT
& 50 FH #F ToTAfaen AR aTfEe & AT 9aT Tk g@ ¥ 3 §U A Akl IR Iechre 7
“SITETR R QAT T FAET O GafAdeT Sfer=il T TR SRt & forv fohar ar|
TSR AT FHeT Fedaedl & TAT R IJGAed JE0T St Fh1s & & & §31M 56 THR
gRade afshar # JrHToTROT 37 Tg IRAd qd UeRF Fer F el Fal F adT qAr
Wﬁcq&%qdﬂ$¢lwl§3ﬂ|$ﬂﬁ?trﬁ'wmmqm$w?rw LIRS IEED
(remuneration) ${fA & & & & S o] faffesr aenfares aot arefor &t fr 3 g ==
ﬁ,fﬁﬁﬁﬁﬂgﬂ,maﬂldﬁmmﬂloﬂ e T fR@rs ¢t o] 3R, TH. AT
ICThTel & Uclel & YUl favg & fAffiee #E & @Y HRA & &« gl & AR & Telol
T T g IROTATART AT W goWIIT UST Sl Idedae ;T & AEeor #
gRIOIT g3 SHISR Th UHT qReRT 390 A 3k Famee gorel g1 & Sfed Aqar Hir
g A <ffeh e 3ucrey g1 & Sfoh T A 3T FerfRmRAt R STEaAvl S 3regert
HTCCTohcl 13T T 33Tl & ${fA ol Y& X &M A & Wro-ary Ty o 39 fomifordt & a9t
el I HWH @ HWw AR off v Aeawdt 1 gid et H dedr therar 3 305
el F TR W o o it T Uo7 qanT e S F FROT AEAEdt & F9 36T
SR 4Re& JHAT AT A HANSS GRaded & gd & A0 SHs  IRUTATERT

Yearly Academic Journal 102 Vol. XIX, 2020, ISSN: 23489014



Peer qd HAEGehTolled HRA 1 fafersérenor

Reviewed

qauideideh @i 3deuaedl S SOOR, AEleer IR HoT SR drfegaedr SR
%Qmaﬁﬂmgam

e G & H(subjugation of the peasantry) $¥eh a7 T GHAT T SR & HIHTT gl T
HhAT & 37T FRT H IAGT (immobility) HfAATT 45 (forced labour) TAT SgT Fr
T F HT AT TS Fg a2 IA qeaprels FATST H AT H FGET FAT A1)
5q geufd & fhamer &1 feufa q@ Aae@s o & Sepe Aulia & F=ifs ag 39 o &
fohame & gora & AT TUT HF YU g 3TIY Had |

STt @l 9970 (Proliferation of Castes) 3t I[Cclehlellel HATS H Sfddl & JGR @M S
HhlT | AT FfRRAT 2T T S Sfaal &1 YIOTT 37| o dhael FIEY dfch S 977G
ST T 38T §IN H$ FAGIH GIgl P FAlAd 5 T € Hl Il THE F 9 7 @
SATeT ofam|

aRYURI3N Td @&pfd & AHTAE IREH - 38 & & 9T [TuRuRy afed & genfad O
ST 39eT 9IRT (content) & HIHAA § Fifeh $ifehcd &l $EATHT G HE FIFATAT el aTed &
® A WM IR § 3R A AHATAET FFT T FIATAT AR Sl §) FEBIT F FR G A8
& gar Hsmdu‘ié?qddaw‘r%-_cmmtﬁ'wm'g’}n AT AR HEDIA &I Tlel T
RERT # aiffis {fAAT & uder (arfears dfal) & a-arr qu s gy o ST o
TrAAt 1 T WadgFd I A@EA 3 5@ aRfEUfa A i 3ugEd Gl 3uesy aIg
S aRUTFRRT  FTHATAE AATSS 0UR 7 FACaE ARpfa gl F1 3eT g3
@ A AT 3 JeoWeld AVt & dew A g feae ThAT AT g W TE
fARed & o a8 el qa Uderi@s R eI 1 3ocd glh HET T HT RS AL
I 3T T AT FIATGS Hohe & 8 30 Hehe &l TEdd el arell Wfdgrilss aeaasi &
faffies &0 @ geqa fhar & Fel 5@ gUI & 3MhAUT I dm o el 93 YA W sg-ar, dr
FIT IRFHS VeI T8 THIAT &l Udel [oige uREHes efagi@e Fer i aafes
aEAT I Boel-eet oY e qg ACgehler # HshAUI(transition) SET AATSS 3U-JIT A
qrT ST &

3TedReh TATISIR 3T=dide (Internal social contradiction) ST & gdeT, s & 31379 30K
Sog H¥eTaEAT (closed economy( & 3¢F & fAU Held: ITRERN | 38 HedRe HHNSS
ANy & IRUMATTET U IR FATSS Hhe UYar @ -7 St #ARAT §AST &
AN & qd Fa& 1 I§ Ao Tahe AR 388 3c0ea dadivsd qgl Ao
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m%w%gwﬁﬂﬂwww%mﬂqaﬁm(surplus extraction(¥ TETT
M TE  IATRIY T 3R sreAvn, 3T aur dat F #7eg 3R gl 3R & S AegHAe
$H FHAAE! a7 # 3degaeyr Fath foefafad faawan o

139 HAAET 91 & 3rdcgaeyr Gt fFefai@d faevam &

2,98 Td HHCIA% ETifAcd &1 SHIE oA & cafdderd Farifca &1 fasra g @ ol

3 3UEHTIRIOT de@ell 3R HUARF A & HRYOT R YT AU & ATETH & Fuhi HI
TRTTAT T 33|

4R 3R gEaery ¥ 3T 3T & g1 ST df & T SR

5.JelellcHsh EfSe @ R A fIRrge 3R @bl & &7 v & JFd AR srdegaean
HT 3HTEdcq|

TE T AT g gl W H HRAAy & @ @efereh aRade 4F g3 e Astenfas
3MTF carer IR AT & 3TA-37A9T a1t &7 3T R o GRIERGIGIRCCIEI Rt
§C I 3T I3 H ISE-303 AYAT Jiaeael o e vd Afod Sidd I Teiad
feram| @feheT AT & T WMRT IR Foll F 8T H FHN oAl g5 13A A F AF & &
el & gl & Fodeld T g1 915) €R-4R oo Hodeld R I #RA W o7 75 3R
148 Ty 7 faror RA & IAX AT R Y ST Feoll & N 3T R Todeld I TATIAT
F HRAT AT ¥ R [AaRuRIe, anffcas e, enfie va arenfos &7 # JY scaa
HI 3T foha|

ST YR T§ el TAHIHOT T ATaaT & gfad @T1 &) STa7 Sffor aRa & {ene Jfe’y 1
foaAToT E3M TEr Caerat Y AT RERT H1 I g31 HRAT aefed F AT ded G S
o aifeFd, TF-HF 3R SAGENT T FAged ¢l AR & & dl Siaed Aol H SAepiorgar
9Ted gs| &iIaTE Sfadl Ud 3USiaar 7 der FAT Heheqol 3 gRm ud Jma gfoeqat
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HafATIAT HT AT & Iefare v § | golr ¥ 3N Safaar o (A wSfear g7 -600
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¥ Prd W PRI W & &7 & 3096 § Q9Ee H Wifhd e & a1 A § 39
HAY T Hoallel A1 fe@rs &ar & | vs 3R o371 & Tk 27 § 90 g7 AR e 6
o Fgel I Hal H TS ST § IR FIIR AJAAcHS THAS H YT e Hiadr & &
T H IR S HT 39eThdr g3t g2 9F7 3R gAY & AU 3% T&F F WATHT
UG 3R gicge & F9h T HERT olell YST | $Hh MEATA I IMaeIhcl § | He ¢ar ar
Tl GEY il T T A 3o Tl T TUARRT T AT $fT AR T 3eTeh 3faelet i
BAAT & AT ofell &1 & U I ART 3wsha foham T g1 a1 3faere of@el & el 377ardy
yfafafcs & g9 & #RoT & AR gEy FedeE QeY AUEs & URUTATTRT E TSR
% 37delel T SURT A TS B | W g A F ST § T S TABRT F Fest 7
AR Ao B sfage Regear & o fraeh wfasmsd & ferer o gefr | safav
3TETHAT § ALIRTAIA ST & Ueodl H Gal FAT TTAPRI o IRIGHT o IgeT I Hr|
U MRl EgRT g N & R & A T GiFe 3T w7 gher F o F gergdr el |
g & H SEBT #I Ig o9 99 WeAd &
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T g9 ¥ 99 A Sl g1 $89% o@h JohiaR o ga Ig AT § b ag.ued
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| FCTE Yledd & HINEAR Yeloe & §iG dHellg A IWT 141 g1 S8 GehR dfdel dgl &l
o1 & &9 & gfafSsd g5 o FUmEt & IqER @Epd AR A & Feh s R
A I B IR F 9 I3 IR A oa § | 3@ 7 3R & 9 " §
St OTforelt &7 § | AR A g 3ed A & oA & oY Ser S g

dffe @ifgcd &1 YRS JaT FE el Hgelldl &1 TH Afeed & HE &l (S8 g4 500 &
$ 9@ 100 &) & &[T B & IRemer Far & FIAr Hr #fd IR Fa Al TG F AT
e A fawerd fhar aam § guA du, #ey @y, AR 3ifaA d@u| g@e yHE §d Hid g
AR, &S afOrehed, IRUTSH 30T, 3G | WiiecT Foiol H A Hiadt & Ty &t o off
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a1 ook dfAe @ifecd 7 g3 15§ I # sy et gt A9 4 F gAY T HIATH H
IETAS g3 | faso] ¢l & dd AR wged FEH YHE HA § -9AeER Adreldr
AEHINCaN S 19T &3] & Hd ATTAR Fgeld | $HS YHE HT $d § fAsdqer | €
St & AT 5F AR Td FAR &1 A1 T S1ar § 98 § -FF 3R

da wof & dd Hiadl A TedId AR HA HRFTT IHFEIR FERR o1 1 ANl gofeht yoq@
AT S-ARIROH | $HH 63 AAAR & Sliaelga T TEdd fhaT =T | Fg SRgdl. Al
$r T § 8 3E™ 7 3w da aifte gy @ A

Jeerd I3 &1 Flel ~(3. 600 ¥ §. 850 ) dfdAer & AU Ig @y &1 91 @ifad g3l
da qur A 4 N Gof: ShaeierT Aor | A9 A F Fd AFAR TUr faso) e &
AR A afeFd e T3l & G@rT dfAe Wifgcd 1 FHey qrdr |

MoST - fasu] & IRE TR Tl H URAINTCER, HAdGaR, HATelaR fAeATfod 3HTerar
AFATAR  IRITTAR, HEIHA ITAIR FHolIERGIR, ARITGAR  31STel - A0 SeaifSarelary
fastamoierar faeAdtarear 3nfe 3MeaR dar # sid ¥« W T Afgel A STl AT ATH
o foram ST §1 3MisTer esq T Y BIAT § - YT IH § GEL HT AU H A dTel|
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AT AT AT §.q AW ST Bl oAl SeH H FAT AT ek gl FAT § & 3med
IR T 3rar asopfee &t 39er Sl F S Gied AT Th Us & sirg R ffer ag
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ST § | 30 o7 # e TARIOT HT T H 78 $HS TR Foa 38 el & A AT 4o
& TEATd Id Hid dfFhaR 3T ST &lel & | 37 HAAl & 1T Teh AR ATHS HaTdar

A 30T 3
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STdl &1 SAHT ATH TPl NIIR T o9 Hadar & &9 F foar Jrar g1 affer $r
GRIfOIeR A3 # 8 T HAIR A7 AT § | 39 AT HI HAIR AHURT it warafar
FAigey o | FEgEY AR WRIFRT F MHAR A F [ERT dfFel HF wow O |
HEhTeT S IR HalSl  TIROT Hadr & ag Tomsg & @l & | Aol o1 f 3HedIr
TGS §T F Hreg B TAT HIA A | oAbt TAC iRy wAfd- fawae o 13nfaefs, fay
ATFRUSTH 3MME Soieh I & dffe Arfgcd & A Hiadl & a1y @ FaRfar @ st dererer
fear &1 dusrel & IedAR, ATHIR, duoll FATHIR 31ie HafREar yog@ A= S gl
FHeds Hifecy A Tl WA

IFHT FEIAl HT STed 12 df AT H AT IR & Feflesh ToT H 3gAGT AHG T T
g3 J Tk FEl fRIT a7 10ﬁﬁ3ﬂﬁé’f3?§fﬂaﬁ?ﬁé’rﬁwgéiﬁlm
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o 3T &0 TS-IRER &I B3 fGATI 9T 3reFRT Agled! & St 38 3191 v, 98 R &
& sfagd & Us Aaetor gear 99 a8, fGEd 394 fager aRT &1 gar godar §1 g€
it 3R AR & arer azy I8 & & 39 Agedr 7 AF AoHeA A¢T Olr, g8
e TFT q¥Y ad & fawey el Jmeer i dfeadd & w9 7 e aEEr @ o
3dRX $erl| & H 3dR Behall shddd dEAT I AT T8l dlosh T HAGIT 3R ShaodT
Tt & v RffT Rudt & 9fa dar @Ry an & dad WX A8 E, 55 ey Y &
ATY 3eglal HGIAR Sief 37fe FETYest & THeT WS glel l wa fohar a1 | 39 efSe & <& ar
HRT 1 Gffd - ‘Tl T I g AET Pl ST UG I, 3k W QU TRATY gl
3k & HRUT A Jlelell § 937 Fear & &g (S sifdemer gfad ) o 3R 3=
TFgY 3R AT F Siadr & §F H fFcgidd & T@F 5w Hge das & & 318 A 39
JHR TP Fled BT AT X AR Heed H $H HIAPRT AT HT Tgoll FoTelcren
gEaEae § AR AUl S sidee & far v omed il sfdd s & G R
(@, @d@l, arched AR A og ) &, Feredl Sff 1 U g5¢ & Ui AT sfFd o
Ig Al AT T deleriHicoTehlole AT e THA & Fel & FHA dd, eI T3 THged
HST | Sogiel $1aTarel Ra AT & 3H9aTr afd ATl 3R AR 1 ARES & Foo- 97
& FAE § Hgledl St & surare Rg &7 Wifd O | gevhT darfgeh Siiaet o Fo-po dREE
& Sfael & WA & o1 | T fhacel & iR TR Sl I HRIh gelsh §T W JIY
& | 3ege 3 fJarg @ gEaE @M AT Oar #gedy S A AFd AN | serr
Aqed T AR T AR AAE Adl I Algd T ol T YATHAT & X 9 A9y g, I
gt faarg o #ife ¥ FU A F Ew Hedr F QU AA a1 AF ue
ool A leolehlolsl ®l HRTUAT & & Igc, Toletenl ag  379aTr afd & geohr of| Tt HifIs e
-TE & TAE Hh Heledl St & AT GH Yehe HXd, fohq 3ol g YA fater g |
HETd! TS T 30 G 61 3ol ol 3R T gl Wit b A afd o AeAAfeeenrsl
& &1 TS 7 I H IR 3T IRANT A gL FAGIad! St 1 AT BISH Tl SAA F
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3HA 3T T TE-3MNOT St o ol & T ¥ F €6 3dRS & 91 TsTHGe! BIgT Sl
Y gl Fgledy S o 3Tl Yo] T €T FIeh P AT 319 & [T T gl Al IR KT 39
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AT F1 Fsffrar T Tedr ¥ I Fa 'g’(f,irWUquEﬁlmé? foer ool &1 I8
TR TRIG-s1fdc T TRACH 916 UT| 3[erd HsY HT NS &H Fogia g TodT ¥ 39« f9ar
W form g & (12 & &Y ) ARET @ & o 7 Pevorch O 38 o A Fgred S AdET
oI gl JTEATIcHAS AATel I INSST H TdT Hlel T FATH H @1 ATl 3ol Al AT-
TS @91 AT 7€ Tagy, Aeridl ool ed |, qFeR Aglpiiaal & d1 &, # wWAgdr o=
8 R geTehT meATicHsh [TaRURT &l TXEeT Aol ol | SWd, AHecl@vs] e 3T ool
S gger FETedr St i THAT AT & uT W ¥, FgedY o 7 FaRURT & yenfad gaw o &
37 gl & geTehl JMEATcHS TY W HeATT & 3R 3eqsrd- HsT A yaur fer| gerehr dreq,
- TISaT, 9 -Tedl g a\dT o &l gATad fhar 3R o a3 Feaae & (Feals
HINT H 39 eg HT HT afgad giar §) 3T a7 &1 ¥ FATaa fhar am| 39 UaR
SeAhT ATH EIHT 3ierehT HglerdT|

39 HiAart H gl & & H @ FEh W 9T 3R FERT i agaiear ¥ e

st oeT omeTi=ad & & &1 Seeiet o9retar 430 Juell & fo@r § e Fees dfecy &
faRIY Fgea A ST 1 FoTehl TAV Foofs 89T & § ST $© FIRIRRT GaRT 3g HIwI37
A e &1 Feais @fecd & sfagra & Farfar & 37k el &1 3eyd fhar § fowd 3o
gfedcd TUT Fided & R F SAehRT UIod giell &1 FAId! o FAEd HETRep srdl i fAear
AT Td UE Jellfeher @9 & AU s @ fAemsdt &t sedied feaml 3@ @9 & &
ATST H IE IJTHASH &I gy g1 715 Af| AITET YA I & FHROT 3¢ AT H Felel T
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I H Bl WIAR Aol & & Famr Aglgdr [&3ar &1 sifda a7 # yay fEamar &
ATeH 8 el | 37 FIT A JHFREAGICA ST HFd AR I Aeehrelled TSI, Tsteifh
Td APl IRAA H EAIT Ueh HhRIcHS Tgel & el off Fehcll gl Fol Higell e
Hfgdl o 3, ofd, o scanfe wfedl & AU W@ @A H AR S5 AV UgEAr &
TTTcHS Ta®T 9T 7 UATIeg oRMaT U9 39« cIfFddld  Siidel H 3o ART GIRI3AT &r
FIHT g6 do @isd fhar |

A9 dMiecy # ©fl TASR

e AMMeed - A Aeey HAd Toey U Uit 1 ] e & oerr 11 df eraredy
% RS dleT T Y& gl &1 SITEEhd  HGRINT I doold G@RT defd] A 3fefare faar
7| TASIAIR TAT & FAI Jg Toidd-I0d g1 d9] Tfecd I fAeireie IR Hret &
fohar arr & - 1. QUUT T 2. FIeT FA 3. B Fl 4. INYAR Frel

AT e T 3UIsY Ggell JYU 'Y HAEWHRAH ~ HATAT STl g1 HiA deatdl o 116 T
A 3nfe ud, THT U9 qUT IRUIYG KT Fo AT AT AT| 3Hb dre 13 df FEr A ferpar o
159at T T @1 A 14dT HE A WWIIST & 3ROIUG w1 AV HET G fHAr A1l 5§ W
agI AT HGHRT FU H TTAT Wl g5 3 cell HIAAT HI A Wieed H Hia’
gl ST &R0 o dTe Yeerehredl 1 a7 AT| 3§ JIT H Hseed auiall T Fergar 4
@l 3R 36 IehRT § o YaEl H IGAT H IS M| AAY HT FTCPIRATUHFHS
AIetT 1 HATACTYARETEG HIHT AT gUI 1647 el # AR & I3 & &IER
A A NPV & oY # ‘Iee Ggarele] & & faedia Sfaat /@ 3
el A AT B g T Fredt hr Avgarqg 9RO amemst ox g memRa ol
FSUCERT o T ‘IHFAATCIST ATHh Hied HT T I A 38 @l & Helol Hredr &
38 e Sar &1 1748 @G A FI AAAT FAaar F T A T §U WA HW H Fehreitel
HHTST &l 390 Hiddiat # gfawfad axa |, «ifa daeh Hfaar fr T@ar o 30 Hrl 59
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TSt o o Ta Feg WA H| 38 For H FAAT 7 @AW FA ol defey Afged
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A 39T HYOT Aerer e
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o, W 9 @Y AT A TH B o Af, Seg S AT IaaR AT ST §1 Hodl @Rl
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# AT A F sgda Far adf =g anelt & v smeafoas amer off Rmmm 3=
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9gd ey gam faffied st Hf3AT & e ¥ I Wiy WEASS o R R | GEY
Hod Hfadt & T FAI-IAT R e off FaRfEat 7 off 599 39ar aee= G §
foheg oW Fell T Joram & ol FEwr ey & W | #enrsg # Hn ot & A g8
AT A Y qF, 9fT IS B GG A g A R fe@rs &t & A1 e Imeed Sfhae
T disT A o ATl facee widd & faeara @ HfPeaFd wdr § | AVE AT B g &N
HeFd AT T [TRUT FFATATET § T -STIEs H STed AGRISE & AISIATST TeT
H WAV HeT & MG IO WSheAT A F g S & e dadt & & 7 g3m o |
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grr 7 dig fear 3R way dur @ ey o O J96E & W’ F IR AT AT F
g?@rmgéaﬁméﬁdmaqﬂsmm*smu | 3TlasT STATETS o 3ol &hr Jar &hr
| §d ATHCT HERIST & TcHdT & STeaars 8 facod fdd wa o6l | 0 s o &% 3R
U 30em & W A | g & o gl O ey R oanfa @ g AN AmdE o @
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SAETS THATT W Hafddr § fSieglel olifhes & Aegw @ el srepsfordl & a1 dhao
siffcaidd & afed 3¢ ufaser off gerd 1 SAETS Fael ASRTSE & & Td HidAT Hr
A SN AL @ A FE S SEIO R FgAn FAEr A 6 39 FHHClT
AT TeTeiceh, afdes aRaT # QR ARy # @i Fgi fhd §7 # A9 Aerers & @
€ SHPT TATEAT AT 3o6 WIed AT | ol dchlolld Td TUIA &I, Hd A 31fg Har
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FFUT Sfaet ol X 2T Fegiaar o & 309 o § ofee s f@a & ured 7@
gl ST HIAABT F T WHRY Tdl & Teholed H MRS HFT T §| Foglaar F 79T 39
a2 3 AT & 9fd AT HiFd YT TWHRT & TIETh adl & o1 3eTeh FI&T0T & AT
A &l Feglgar & SEId JeXR & fJolar Al & g3 Soglel 3Tl HIAAI3T H HIEweT
faolsT @ 3= e T A AT R § 98 9 T A gioig 94 & 9 § Hqd
e T IER oian&g'(fl?-lid{mﬁ?—m?r% | SeTehl HIAT3T H TSR FIGHT EaRT Foafeld
A AT S afod wATS f SEIfA & @y ARer T wereAs sffeafEa &
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HIFar3it w aRSRY Tl o I TeholoT A TR AT 17 §

a ARUNETS: da JERA B FHbCNT T qRUNETS S TA 3 HFATES, Hog TS, STATETS
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3R[CY B Wehell & olfhel JTcAT el IR 6T & Hehell AT YT &
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FARY s 7 T Wi F sfaera 1 grose wWoRr 1447 eaedr & 3y @ Ao §
SI9 O FHafE dedla (Ser 1335) iR AW Txedleden (1376-1438) o il wifgew #
HiF [T 3R TR I 3H]IH I URT Jaifed &1 | eecle & Ug ard AR AWeqed &
A Fgd § | Al HT Plded AP TASEIRUT AT HeAT0T AT HIATGS Gl
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AR
gega @ “dq 7 aradly flaT goggved grafiear” 4 #de, I9dc v wradT d IV FIRT
Jg geqd a1 8 & d7 4 dfew dgar wawd orq @1 giglaod Favey v adid oflad ed
rqe]T » YIYEH U9 wvad 8/ 3 geeyw JfAVgHig & #Eq IV 6T BT GiciT Fd gV FIA—IIAT
a1 @wvd & 3@ faRad d<t @ #rd fea @1 grefar sgaaT 4 @1 75 &, gelaw dc & A
foeft Qo1 37 FraT aF Hfha T glwv sor Hff Yl favg & forv grefis &

9% wes FFde fag o1g @ °3 YA A WX g9ar 8| gaar f - S|
yrHeTd & ®al 9 o 99 ¥ &1 ycae o s —gfe 4, faea gfe 9 faan
ofl, SUPI HHad 48 § B | ARAT G¥Hfd ¢d G=Iar & fasra &1 aomef fazor 9 #
3 Q@A &l fidar 21 T¥gd: 89 8 dd © b A GWIAT U9 GIHfa I grad
aRar 9sf 4@ @ @ 2, 9 @ feg o @ R v 7| fasg wnfa dst &l
AT WG AFA 2, EATad Hedl 2| Addifad 89 & SR € I<F $ WA
®Ed ® |

d€ 9&d: Uil g @1 ufam arefi @ 9l f6 gfie & gy § qFenE @
AT vg ATHYA g3, sUIfAY deg & g wer oar 21 d<f d faefigum
UH—UH Heudl d Frao- gd &1 o s34 3R "deifas g & 9sgd a3
AIE—ATA Bl HUR SOl Bl Il fdd 21 k'dq & YooY gdd H Udcddle i
HIGFT BT gHgodel ©U fa@rg <dr 8, 98l &8l A1 28— 'goy € 48 94 ©, Sl g3l &
A &t B ue & memifore 9w @Y wdF anfa &1 yfauea agds’ ok
Jordae’ ¥ H yrw Bar 21 4T A IRNE T GHE A B UTHfas Favem 3R

" oY Ydd ¥4 Ig Hd I=d HIGH (FdQ 10.90.2)
I G EE 5 L R R G L B A A R | B

dad P dg o8l dl A9 F YoIrufa: | | (Ioqda 32.1)
*  dqrg A faad afRw==ar g g9 | (3Idas 10.8.38)
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AMAR S99 Jou aeen & uivd IR 'XEd 2 |1 7 e AfdRiyg |9 @ w3
A PT YT HId Y JUAT—AYAT B A 8 | Ad: B0 dg ADHd @ [$ AFGRCT
Pl HUW o H ol AT A4 Sfigqd Syaihl wft 5= ¥ &1 d’f 4 yeiR@
far | axqa: ks warel AFER™Ar &1 Uive o1, dife o 9l & Aiepias Sia|
H gepwual oft R gt @afdaal &1 Ir=Iaar WA ST AgWYDl T AFT SATdT o7 |
gdifery 4l & @l R Hf ve fauiy o a1 g fauiy o afRaref =€ fear &
2, Iftg wm—em w® gyl agsa ar gt @ fRaaeE @ & 9 2 @
®RY & & d7 @1 Rag e @ ugd oIl Sl 2 | ol af g a<al 3
gifita &Y erE-ren @ grefqaen o sifaca fowrd dar 21 3dud d<drelld gHTol
AT 14 IS Serd Rigral iR faena angel &1 9rH @ aiefae e
I fHar 3R aFd Sfigw @) wdaigE] s=fd & fay o9 S=a ARt sk Sa
AHEl D wEdl @l W eR fear, S wew Aafte "ewayel ofi-  wedl
SHaTeIURe FATAT I A1EAT1 " ST A1aT &1 9 ddd AFd IJ=a-dHrol I Fefear
BT AR AR YU A0 & [Adra o1 d<fdg usm 13n, fug 39 8 9 @)
Haifior I=fd &1 Jaerer i yfauifea fear 1) 9@ @ & |9 9rem 9 savia
fora @ @ 9 I g9 & 9w wid & gfa fsmEE s dfte axefa @
39 A8 IS & AMHa- A dg & gaTT 2|

HAEE Sflgs &1 el |afke 9raa1 —J8l wAfde Arar &1 daread @ — 9R:d gite,
Jafq ORI @ 9T A B U fad & WIS P HIGAT| I§ HIGAT AFfoe Sfiad
DT YU 2| 39 W99 H 8 o UDd & (& AHax Ifew g 9ga9=1 4 @1 13
3 — o & ag We 9= an g &R Rl Al a9 yEiedd | sHe Ari—ar
rfed ®U 9 wf~a &1 A H B g ° — 9 3 Ies’ ud A= <9 9 g9,
Hearor AR wnfea oY arfRe yrefag o &

$9 ybR Gl wfgaen @) grefaen § ffredy g Wedl’ A1 B W9 Ay der
T 2, 39 9l STAYTY B 9899 @ YA 9 Wee g orar @ & greff @Y gfc ¥
FHRSITd—a JU&Tdhd e g @l o | dfed A=d Sfieq sneel &) gufte ween

¢ QGT AT IAT Yd FAFEET SUTHd | (FTdS 10.191.2)
© 9 A A o 9o o Al Ha@dHan|
o 9 =l i o A1 fAweosa: || (F7dT 1.90.9), (WA 30.3)
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o faa 9 S99 w1 @1 waiw 4 9 dewd 2, o et @ fUar sk ged &t
AT S8l 1 2 °

9% 4 GAMEAT B HIET & gad 49 a1 @l O 49l AFdR—{eddr 1 |arEar o
gfaures &1 9 ke oy e arsww d wEf-a8f e o fewrg sd @
qfy s 4 AHIET 3R Wil &1 gad— AMd¥ e AR ]9 ard Fadfedr 3R
Jordde Wfedr & B Yad GER & @Yl Wit # Igud ¥ A d9€ P Q™
ARl & geawell fAgefa 2, SRy & 9k R wdg dfEar & 9EEH AR
Af~aH gad H AMIS® IPpe HIEaAT HT g avid @A i fear 8 — sS4
fearafeaal ¥ Jad 39 AR JfRRIgIET 9 J-—Au FEAf B Hd 2, 9 & gu
i WY wafle wigsr 9 9Rd sle] e Wrer sl A ygd BI8ll, UHad 9 @l 3R
TREY AT H XA Bl | a8 Yad 49 & GHaryel gRedivr &1 Saod SRl 8,
sad uft aafyqal o1 feame, wfa, faart v w9 @ gfg @ yof amss @ 9von
A A 2| GEHT UE ST AR gRedvT WA @1 SHfd @1 IMER B |
SFeR @1 gfic 9 I8 Yad WrEH M 9 seddg diear 9 uta grar 2 1°
Juddg wfgar & a9Re thar @ "egar & due W Aamoa gad 2 1° g
qiRaR®, afoie 3R AAdg wW@R W) ¥6lgrd S AgHTaAT &1 Seol@ YTwd 8T 2 |
s gifd® R AFfie AFar &) Iavadar’ & Ari—WTe GghIRdr, afXspar i
g @ Bt gare @ |S=fa @ fau wewagel qarm w2 e afaRea
Redacayaa, Yfigad ¥ s gaai § S #799El &1 9uiq 2, S JFEdar &
HIGAT B qaTd @ |

A HAPT Bg ofldd a8 / gfe —3dfte sl @1 Sfiea @ ufa gfie sa
Treite g &1 € ufawd @ 3R I8 9Rd™ farRarT 4 afeal 9 < 8 @
REREMG §fie 4 =1 fearg <l 2 | Fife waa aiRifvres, sreifhe siv gdemrsia
it i s WRARETG gfe &l gre aRal famrg <dr @ 3R S9al 9941 @ &

© 9 AT efaar gaar | (@4, 2.11)
U AT yfdl Hrdar gagdn | (919, 2.10)
' ¥ wreeed | 99sd 6 a1 AR ST |
QAT AT JAT Yd T SUd || (AR 10.101.2)
*  3rdd<q 6.63., 6.64
°  3rqddq 3.30, 5.15, 6.64, 6.73, 6.74

© Hged AMTHfagy $UNfA 9:| (3r2ddT 6.94, 7.52)
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R X gg 9T gEmg 2 3N qfaa uer € whRr 4w ger 9rfdg | a9 @1
q= yfaure gfaa &1 a9 fewmr &R 98t g9 € 2| Sfieqd & ufa 39 wvRiea
gfc @1 gam 4 dke Sfea—gfc wdem 91 21 AR gfe @ sgur <fa=
ITRIAR SHfa AR faera & fau 2, ot ab yrefad &) w18 € fo ‘sr9m= 9 yarer &1
IR 9ed U &9 AU Bl SRR WI~d W ' 39 Sfigqd B A= q FH owg~a
$IfSg”, g9 a1 ya=Ifa gld U SaRH J & @, &9 4l a9 a& 3R 369
H# Jfrd w99 9@ I 919 9 AU AU B qR @, AR A GOEYId BIHY AUA
ol filaq & ya~agds aadla % |

q&d: dfed areHd 4 A¥S 4 ¥ SfiF, s urd &7+, "med yfe, S=fa 9=
4 foqfa &9 i uRyel 819 @& sA@e: grfaRt &1 ad amur 2| Ifes w=
Siied A wpfd, e, Scars, Sed™, 3w, 99—Idl AR ATAATEN™ ST AR B
drd FABHS JATMErE] g9l 4 AR Y © | 98l WR Sflad & ufd St R 3R
faser @ <uig gld € 3N g S+fd U W UGN B4 9 € 2| e faamawr
H Sflae &1 wRAdE 3Fd<d IREld dI Ui =, forasl A== qoiar a1 Sewy
saifa (garen) @ aref § aRwfda fear s wear 2 1°

AdR Sfilgq § Afae smeel ik wa @1 yrfiear —dftes faaa & s=asia sl
Afae ameel @1 wllem s Ayl gdia gar 21 9T ¥ R wE @ 9@
g fiad @1 &7ds 4 eyl Sfaq @ oFa SU™l &1 gsid gU Uidfae wfyaar
@ e Bl Ylq HA B fAQ bel AT 2| Fdfed <adr xd, gd, JAfETEI, <,
Udhdl, dibdedr &I |, A3l arfe sqe aikfye fagvaet 4 9= 2, o
wee 2 & 7o Surasl & W anen=fa AR 9x9 d& yifta & fag s s o

T 9gd aIawER @ g SAvA |
Q9 Qa3 GHHTH SAifaew T || (@gde 20.21)

= Pefl 7 FHEafs| aRAT Sfiad | (TS 1.36.14)

s fqegeri ga-ra: | w9 g gAYTaR=aH | (&9 6.52.5)

* I WM YIRS: IAAH AT RS A | (ISdE 36.24)

©  AQH Tafear: R | (@rrddg 20.3)

© el I SFifasaead AYd $iT | (FTdS 9.113.9)
JA<ITT AIGTLA........... a3 AFd HIT | (FTdE 9.113.11)
qiAl qd T | (§8] SUfYg 1.3.28)
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q 3rayid BT B G| ggeddr 3R UrMxol &1 Soid HIaHrel bl 9=l

e gadl’ A fear war 217 s warerard) iR areard) faareaRT &1 sma
firerar 8, 9T @ deamvr 'q (IR, WRA) @ ST 3FS dfes greiamei &1 fawg
21" R egaar e Narea @1 wafe gfe fead It 21 98— W@ &1
Ifew ameel & fawmega@”, s@wET™ IR AFMHEY &1 Jd AER 2| W ? 6
gHfeHTaAT &1 I3 ey dfed %= & It fa<a 4 Sgqa gan @ | wdfafea
2 & ama W I8 agw 91 Jafdae S=Ifa @ wr—w fadl @ fefa ane @
Sfhias &1 Jeva figr< 2 |

®d B g F7de @ HGfdddar 81 ®7de & AR UR HE1 ol Gohdl & [ adl
S § kd’ d9€ A AEAd faum @, e sefiq exdl, serw, g, www, Wi,
foq1, w9 vd QU 99 AUA-IUA WM R AFIfed FH) AuA—3Aud HrRf H Hel|
Ed B | AFT—WTq A Fd S Afde el &R e &1 s YSR | JAfrssman 2,
Sl Sl @ 9@ 3R 9Ar9 31 UfaseT © | 9 @GR, Favedl &l 8 Fd $al
T 8| Fd AFdolad &I o JER 2| Fde d U gad A dMed &N I Fd’
@I AfFAT I Y PeT ° P Fd IS UBR DI @ W & 9Id = | Fd DI A1GAT
Ul R gl B e SRl 2 17 ®d B AN B YT B B fAQ A &1 AmERor
BT 9gd Bl ATAD ©, I[P kIde Hedl & b GRIERYl $RA a1l Afdd ®d d
A ®1 9T T2 B gran P &N &1 dear 2 6 Fa ) spaa—uiia &1 ey @
IA: Fde B IJUR Fd AFAN Sfigd &1 wgw@yel 7T 2, R g ¥dd HdT @

" 3eqddg 5.15 FIdq 10.1.91
® FIdq 7.8.6, 7.1.25, 8.5.20, 10.89.6
© gegd Arar giyd wERe (AT 1.104.33)
e ager watfor qarty wfid (@gds 36.18)
Hal smen 79 fiF "a=g (udds 19.15.6)
» FIdq 6.53.2, 8.81.6, 10.191.1
® A AFI IS | AS[d & 40.1, F7dq 10.117.5
» Faw & gou: wfa yd=xaw difadsmrf sffa) (F&dg 4.23.8)
» FdW Ul | dxf~d §5hd: | (AT 9.73.6)
* AW AR f@QSEd | (’7d< 9.74.4)
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f& a1 @ Sy AR deg &1y @ fou Afae e 3R yrefde Aaawensn &1
aqured @ ufa & =nfeg |

IGA=D

39 UBR SR dfed Rigra @ yq@ ARl & favdwu 4 s Mo @ @
HAFER—AT 31 Adlfeds [ 98 & TR (A Qw1 3R &1a 9@ Affa 9 siar e
# gqui fawg & foav yrifes @) swe AWy smawsar @ f6 g AmdA
ffa—wmred @ fau i yefae wfyaal @1 afkw & er o) yafa @
ARSI 31 W1 S AII—A1T IHD HIEUT IR W P THIem $d Y Silad
& yfa s amemardl gRReslvr Jued gy wdfdw Avgey &1 Sfied 91 &1 I
| ax fufg & foag sefiaar &1 smsa dex I<hafka wmame @ik e Afas
el & WM Siad—ud R JFER &, aHl AFdR Sfied s Hd 99 |
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